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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,

5.

5.1
5.2

5.4
55
2.6
5.7
58
5.9

.10

512

5.13

5.14

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.
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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 opening 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 strength broth (6.1, Into the secanag and third rows {and If necessary into
successive rows) iransfer single strengtr orath and ¢lose the tubes with cotton plugs.
Autoclave (5.3) the closed culture tubes at 1217 C for 15 minutes. Check if the pH is
betweesn 6.8 and 7.0, If not, adjust tha pH of the remaining broth and prepare a new
test tubes series.

Note: Oouble strength broth is only necessary in the first row where 10 m| of
test solution s addec to the cullure tubes io contragt dilution. [f higher
than 10 m inocula of the test dilutfon sample ars used the lactose broth
has o be prepared in hicher than double strength in arder to avoid that
the lactose broth is dilutsd beldow single strength after the addition of the

inoculum,
6.2 MacConkey Broth
6.2.1 Medium

Jodium taurcchoiale 5.0¢



Peptone 2080 g
Cisillad water {8.7) 1.0 litre

Freoaration: Oissclve mgredients by shaking and adjust pH o 7.1 = 0.1 with
cilutea HCl or NaGOH. Add 2 ml bromo-cresat purple solution (6.2.2) ta the MacConkey
broth.

Place in an autcclavable test uba rack 3 rows (more in tase the expected MPN
of taecal coliforms fs high) of £ clean culture tubes (5.11, 9.1} each. Then add inverted
wials (5.12) to alf culture tubas and close the tubes with cotton plugs. Autoclave 5.3
the closed culture tubas at 121° C for 15 minutes, Check if the pH is betwesen 7.0 and
7.4, |f not, adjust the pH of the rermaining broth and prenare & new test tube series.

6.2.2 Bromo-cresel purpte solution
Preparation: Dissolve 19 of bromo-cresci purple in 89 mt of 85% ethanol {6.9).

5.3 riiliant Green Bile Broth

Oxgall, dehydrated 200 g
Lactose 100 g
Peptens 19Cg
Brilliant green 3.3 mg
Cistilled water (8.7} 1.0 litras

Preparaticn: Bissc.wve the cherricals in one .ifre of distilled water (6.7). Thanadd
inverted vials (5.12) 1o all 112 culture tubes and dispense suffisient mediumn into the
culture tupes so that the inverted vials are at least partially covered aiter the entrapped
air in the wials has been driven out duiing autoctaving. Close the tubes with cotton
plugs. Sterilize by autecfaving at 121" C, preferably for 12 minutes. but net exceeding
15 minutes. After steriiization, cool lhe oroth as quickly as possible. Final pH should
be 7.2 = 0.2, Test the samples of the finished proguet far performance using centrcl
stack cultures (6.10).

6.4 Tryptone Water

Tryptane 10.0g
NaCl - 500
Distillad water (6.7} 1.0 litre

Preparation: Dissclve the ingredients in distilled water {8.7).

Dispense wrio each of the £ test lubes i the 3 raws [more in case the expected
PMN of faecat coliforms is highy of the dilution series 10 ml of tryptone water. Autoclave
(5.3) at 121? C for 15 minutes. The final pH should be between 7.2 and 7.4, It
necezsary, adjust the pH bafore sierilization,



6.5 Dilytion Sglutions

6.5.1 Phosphaie buffer (pi+ 7.2) for dilutions

K,HPO, 3.0¢g
KH,FC, 1.0g
Distilled water {8.7) 1.0 litre

Preparation: Dissolve components and dispense & mil in test tubes used for
dilutians in the dilution saries (9.3) and autoclave §5.3) at 121? C for 15 min.

§.5.2 Peptone waler for dilutions

Praparation: Dissoiva a suiiicient amount of peptone to obtain a 0.1% soiution
of peptone in distilled water (8.7). Dispense 2@ m! in test tubes used for diiution saries
{3.3) and auioclave (5.3) at 1312 & for 15 minutgs.

5.6 Koevac's Indalz Reagent

Paradimethyl aming-benzaldehyde 5.0 ¢
Amyl alcohol ' 5.0 mi
Cong, HCI 25.0ml

Praparation: Cissolve the benzaldehyde In amyl aleohol and add HCl. The
reagent should be yellow,

6.7 Distilled Waier

Lisa only water digtilledin all-glass or all-gquartz distillation apparatus. Da-ionized
water is also acceptabie if produced in apparatus not releasing toxic substances.

Nete: Commercially avaitable disiilled water is often produced in copper and

zZinG Apparatus and is highly toxic for coliforms. Sefore using such
water its toxicity should be checked with a stock culture of E. coll

{5.10).
§.8 Detergenis for Cleaning Glassware and Apparatus
Use anly detergents reccmmended by the supplier for bactericlogical use. If
such a detergent is not available, check normal household detergents with a biotest
using a stock culture of E. coli (8.10).
Nate: MNever use tuxic chromic-sulphuric acid mixture for cleaning glassware.

5.9 95% ethanal per Analysis.

510 Stock Culiure of E. coii.



7. SAMPLING
Details of a samgiing plan are provided in Part | of thesa guidelines.
8. PREPARATION OF TEST SAMPLE

Waigh tha sterilized blender veszel (9.2.1), Selgct 10 bivalves at random from the
zpeciman samples collected at each sampling station (7). {For example, a mitilus of 4
e shell length contains a soft part of about 0.5 grams fresh weigh plus a variabla
valume of intervalvular fluid, hence 10 mussels of this size should yieid about 5 ¢ total
weighty. Before opening the shells. carefully clean tham with a brush (5.18) and alcohoi
(6.9). Then hoid the closed bivalve with sterilized forceps (9.2.3) for a shor: time aver
a flame in order to dry the outside of the sheils,

Cut the valve open with a sterilized knife or scalpet (5.17, 9.2.3). by inserting the
knife into the opening from which the byssus extrudes and cut the posterior adguctor
muscle by turming the knife as indicated in Figurs 1. Then cut in the other direction and
open the musssel with stedilized forceps {9.2.3).

Co not try to break the muszel apen with the knife. If the two muscles are cut
the mussel will opan casily.

fhe microbiciogical parameters can be determinad on gither a test sampla of
shellfish flesh and intervelvular fluid or on 4 test sample of shellfish ffesh only. The
cprion adopted shall be indicated with the results of the anaiysis.

R
shel v e
fengh 1
— e p————
__.'_-_._.-——
I
_‘T_'"—-—-'"
- -

Figure 1. Cutting the two adductor muscles.



8.1  Test Sampie of Shelllish Flesh and Intervalvular Fluid

Callect both the shellfish flesh {soft tissue) and their intervalvuiar fluid into the
sterilized biender flask {3.2.1} with sterilized forceps (9.2.3). After transferring the soft
parts and the intervalvular fluid af all 10 specimens inta the blender vesseis, weigh the
vasses and darerming ihe weight of the test sample by suntracting the weight of the
empty Llander vessel from the weight of the vessel plus the soft parts and the
intervabruiar fluid. Report the weight of tha soit parts and the intervalvuiar fuid obtained
from the 10 mussals in table 3, itern 5. Then, {in ordar {0 arrive &t a concentration of 1
g/ 10 Ml dilute the test sample with § times its weight using phasphate buffer (6.5.1) or
peptone watsr (6.5.2). In our example. the test sample is now compaosed of 5 grams of
riusset fiesh and interyatvilar fiuid plus 45 mi of diluiion solution, resuiting in & tatal of
50 mi of flesh solution homogenate.

Homogenize the flesh and intervalvular fuid for 2 minutas. The homogenate now
contains 1 gram of test sample in 10 md, or 0.1 g sample/m.

This homagenate reprasents the test sample (-1 dilution).

8.2  Test Sample of Shellfish Flesh Only

Grain the intervabvuiar luic from the shells, discard it so that it will not be
inciuded in the test sample and transfer the flesh (sofi tissue) into the starilized bignder
flask (€.2.1) with stenlized forceps (9.2.3). After transferring only the saft parts of all 10
specimens into the biender vessels, weigh the vessel and catermine the fresh weight
of the test sample by subtracting the predetermined weight af the ernpty blendar vessel
fram the weight of the vessel plus the soft parts. Report ihe weight of the soft parts
chbtainsd from the 10 mussels in table 3, item 5. Then, fin ordar to arrive at a
conceniration of 1 g/13 mil difuie the test sample with 9 times its waight using
phosphate buffer (8.3.1) or peptona water {6.5.2). In cur axample, the test sampie is
now campased of 5 grams of mussel flash pius 45 ml of dilution solution, resuiting in
a total o 50 mif of lesh solutiocn hemegenate.

Fomogenize the flesh for 2 minutes. The homagenzate now containg 1 gram of
test sample in 10 ml, or &1 g sampie/ i,

This namoegenats represents the tzst sample {D-1 dilution),

9. TEST PROCEDURE
8.1  Washing of Glassware ang Equipment

Al glassware and apparatus {5) shouid be washed with non-toxic detergent (5.8),
first rinsed thoroughly with hot tap water and then rinsed at least three times wilh

distifled water {5.7).



8.2  Sterilization of Glassware and Equipment

821 Sterilize the stairless steel blender vessel (5.15) by heatlr‘ig itin a
crying oven (5.4) for 2 hours at 180 C or in an autoclave {(5.3) for 15 minutes at 121¢ C.

2.2 Place clean pipettes (5.13}, complata with a cotton plug in the
mouthpiece, inta suifable stainless steel containers and sterilize them in a drying oven
{5.4) for 3 hours at 1607 C.

9.2.3 Stariliza forceps (5.8) and knives or scalpels (5.17) by dipping themn
into 35% ethanc! (5.8} and by flaming them.

9.3 Incubation in Lactose Broth at 36 = 1° C for 48 hours {Presumptive
Test)

Before taking aliquots from the ariginal sampie or from the dilutions these must
be vigorously shaken in order to quaraniee that representative aliquots are taken.

Using sterile pipettes (8.2.2) transfer 10 ml of the test sample {8) into Tiv'&
sterilize culture tubes containing double strength lactose broth (8.1). This test tuba
row contalng now 1 g FW tube (figura 2).

Next transfer with sterile pipettes (9.2.2) 1 ml of the test sample (8) into five
sterilized cuiture tubes containing single strength lactose broth (6.1). This tube row
contains now 0.1 g FW/tube.

Sor preparing further dilutions transfer with 8 sterle pipetts (8.2.2) 1 mt of tast
sample (8} {dilutian D-1} into 2 iest tube centaining 9 ml of phosphate buffar (6.5.1) or
peptone water (8.5.2) {dilutian 0-2). Mix wigorously by hand or with vibrater (5.9).
Transfer aseptically (8.2.2) 1 ml of D-2 intc each of the five culture tubes containing
single strength lactose broth {6.1). This test tube row contains now 0.01 g PAY ftuba.

if necessary, for further diluticrs transfer 3 ml af the 0-2 dilution into & test tubs
containing 9 mi ¢f phosphate buffer (5.5.1) or peplone watar (68.5.2) to obtain diution
D'B| 'E-"ch

Incubate the series of culture tubas in an air or water meubator (5.2) at 35 = 1°
C for 48 hours.

Alter 24 hours, check far gas formation. The gas production is indicated by the
brath turning turkid. The observation of gas formation i the Dutham vials can ba
fazlitated by slightly tapping on the walls of culture tubes. The appearance of an air
bubble must not be confused with actual gas production. if the gas is tormed as a
result of fermentation, the broth must became cloudy. Active fermentztion may be
shown by the contnued appearance of gmall bubbles of gas throughout the madium
outside the inner vial when the fermentaticr: tubs is shaken gently. Record the numbar
of teles showing postive reacticns (gas formation after 24 hours of ingubation) in table
3, item 8 under {1a). :

Afier 48 hours, check again for gas formation in the same tubes and racord the
resilite in tahle A item 8 ander (b



1 mil 1 mil

./
i

one drop frem each positive tube

E Tirst
confirmed
[rs] \
E second E

confirmed
=L

PRESUMPTIVE TEST

Figure 2. 3cheme of preparation of dilutinn series
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9.4 Incubalionin MacConkey or Brilliant Green Broth at 44.5° C for 43 hours
{First Confirmed Test}

After incubation for 24 hours in lactese broth at 36° C {9.3) a second test tube
series (8.2.1) is prepared by trenzferring with sterile pipettes (9.2.2) one drop frarn each
test tube that provided a positive reading mto t2st tubes situated in identicai pesitions
on the tuhe rack containing MacConkey broth (8.2 or briliant green broth (8.3).

Incubate this second test tube series at 44.5 = 0.2° C in a water incubator (5.2
for 24 hours,

After 24 hours record the number of tubes showing positive reactions in table
3, itam 8 under (2a). Catiforms will develop gas which is trapped in the inverted vials
ibriliant graen broth) and acid which turns the violetdike cotour of the criginal
MacConkey broth inte a yellowisn colour,

After incubation far 48 haurs in lactose brath at 36° C (9.3} with sterile pipeties
(3.2.2} one drog from each Dreviously negative test tube, that after 48 hours provides
3 positive raading, is transferrac into test tubes situated in identiczl positions on the
tube rack containing MacConkey broth (8.2} or brilliant green broth (8.3),

Alter ancther 24 hours record the number of tubes showing positive reactions
[acid and gas preduction in table &, item 8 under (2b).

2.5 Incubationin Tryptone Water at 44 5° G ior 24 howrs {Second Confirmed
Test)

At the same time wher the first confimed test (9.4) is prepared, transfer
aseptically {8.2.2) a drop from each test tube which provided a positive reaction after
incubation for 24 hawrs in iectose broth at 36° C (9.3) inta the third series of test iuhes
situated in identical positicrs of a test tuoe rack containing tryptone water (5.4).

Incubate s third t2s tube series at 44.5 = 0.2° Cin a water incubator (5.2) for
24 hours,

After 24 hours acd spproximately 1 ml of Kovac's reagent (6.8) into each of the
lest tubes and snaks. Within [0 minutes pasitive reactions are indicated by ared calour
of the amyl alcohol surface layer in "he tast tubee. Record the results in table 3, itam

8 under (2.

Repeat this cperation (3.5) with tha tubes from the presumptive test (9.3} which
have become positive during the 24-43 hours inlervals and recors the results in table
3. item 8, under (2d).

10.  EXPRESSION QOF RESULTS

10.1  Calculation of Faecal Goliforms per Gram of Shellfish Sample

fthadiliticrae 1 O T Aaard 101 A Af ehsllifiek eamaia mar tast Hilsa kova bhaan
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highest readings from ether 22, 2b, 2¢ ar 2d in table 3, item 8 and find the
corresponding mast prebable number {MPN) fror tabile 2.

When more than three dilutions are employed, the results of anly three of these
are used in computing the MPN. Select the difution in which the row of five tubes gives
positive readings i all fve tubes [no negative readings should exist in lower dilutions)
and the two next succeeding Figher ditutions from either 2a, 2b, 26 or 2d in Table 3,
iter 8. Determine how many powers of 10 the kighest diution is smailer than 1 g, find
tha MPN comrespending to the number of positive tubes in thess three dilutions and-
multiply the MPN found with number cf tmes of 10. Enter this value in the test repott

(Table 3, itam 9).

Table 1 illustrates an example of the numbers of positive test obtained with g
series of § consecutive dilutions: 5-5-3-2-1. For MPN caiculations the highest dflution
- selected would be that using 0.1 g of sample. The final combination of positive plates

reparted would be 5-3-3. insiead of 5:3-2. The MPN value corresponding to the 53-3
SOMBination would be 180 faecat colilorms,/g (Table 2), and not the MPN value of 140
‘aecel colifarms/g associated o the 5-3-2 cornbination.

Takle 1, Example for cemouting the density of faseal

cafiforms in & bivalve sample anaiyzed by the
MPH rmethad.

Sample portion Paositive tubes
&
1 3
0.1 3. (%)
;LT 3. (X
0.501 2. (%)
0.00C1 T

Diction factor; 1/01 = 10
PPN (5-3-3) = 18 x 10 = 180 Jascal colilmems,/g of shelfish sample

353% confitence limita:
HwEr: 4.4 x 10 = 44 faeza coliforms/g
righer: 50 % 10 = 50C ‘aecal coliforms,/ g

T0.2 PFrerizsion of Resulis

Select the 95 ser cert confidence lirmits om table 2 =nd enter thermn in the test
repcr (fable 3, fiem g).



Tale 2.

MPN index and 95% canlidence limits for varinus cormnbnalions of
five 1-rol parlions and five 8. 1-mi portions are used.

positive and negative results

Mo. of by giving S3% Confidencao No. of tubes giving
Anstive reactions out of FACGM lisryits positive reactions oot of
) ) N
S tukbes conlsining per S lubes containing
' i Lerare Lipper — g

14g 1 g Nl o 1g 01y 01 g
n 4] #] <z 4 2 1
o ] 1 0.z < [0S 0.7 4 3 0
d 1 1] 0.2 = [h05 ai 4 3 1
0 2 G 0.4 = (0% 1.1 4 4 0
1 = ] 0.2 < 0.05 0.4 5 a G
1 a L 0.4 < 0.05 1.1 ] | g
1 1 J 0.4 S 1.1 ] 1] o
1 1 1 0.4 <005 1.5 5 1 1
1 2 B] 9.5 <005 1.5 ] 1 1
7 a 1] 0.8 < 0.0 1.3 5 1 2
2 ¥ 1 07 0.t 17 ] 2 0
2 1 8] .7 C.1 1.7 ] 2 1
2 1 i IR 02 21 5 a 2
2 2 0 0.9 0.2 2.1 5 3 0
2 3 q 1.2 03 2A 2 3 1
3 ] 0 C.H 0.1 18 a 3 A
3 §] 1 1.1 02 25 a 3 4
3 1 o 1.t 0.2 25 5 4 0
3 1 | 1.4 04 34 b 4 1
a3 2 0 1.4 04 T4 5 4 2
a 2 i 1.7 0.5 4.5 ] 4 2
3 K| 0 1.7 0.5 46 a 4 4
1 1] 0 13 0.3 3.1 ] 5 n
4 B 1 17 a5 4.6 5 g 1
4 1 g t.7 0% 45 =) & 2
4 1 1 21 o.r B3 5 & d
4 1 2 25 o9 A 5 5 .
4 a2 0 2.2 o7 87 g L S

——
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11. TEST HEFORT

Table 3. Faecal colforms in seawater samples,

1. Sampling area 2. 3amghng pe.rit cone number: .
country, lorgitade:; : atitude:
area: description;
3. Time of zampling hour: . day: rmanth: - TH
4. Zampling and envircnmant concitians
Sampilng deph: Camainer nurmbear:
Temperaurg at sampling depmn: o .
Salinity at sampling depth: Duration of storage:
[other factors which may influences the results shouid be reportad undar 10}
8. Test sample; nurmber of mussels ner samola: Weight of sample: g
E. Time of inoeulstion heur: . day: foF
7. Incuk:ations: Star of .noubaiion End of inct.barion
Lactoza kroth at 25° C hour_ . day /  f haw_ . day S f
MacConkey/BG ar 445" C houe . day _ /  F hown_ . daw_ [/ §
Tryafone water at 44.8° 0 heurr . dayr S/ heun . day /S
8. Mumaer of positive reactions: 2. Test resuls:
Aertians Lactoza Maclonkey, Tryptone Afer 420 in MacSankay,
tran sfesrad =14 water BG o tryptone waten
in g Erilliant Grasan F. col./g
2ah 48k 2ah 48h  Zak 48k
{1a} (1B (2a {zby i2g  (2d)
10 5% confidance bmis:
1 : F.col /g
Q.1
0.01 2 ption agopted:
C.001 Flesh anly;
lwale)| ' Flesh and fluia:

0, Anomalies chserved in the teat procedurs:

1%, Fuli address at the nstiukcn which 12, Mameig| and zignature(s] of the
CaTIER Qut the SrE wais: personisl who caried out tha analysis
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