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Abstract

A new medium, termed Ecol, was developed for the detection and
enumeration of Fscherichia. cofi,

The selective properties of Ecol medium for the detection of £ colf Lo
muixed cullure in wastewater was tested and compared with conventional colilogn
media at 37°C and 44'C. Results clearly showed that ECOL medium was superion o
other tested sedia for the selective enrichment of £ cofi

The -ddition of L-tryptophan to the ECOL medium was tested o voahle
direct confirmation of Ecoli to be carred out by the indole reaction Ihe
results indicated that this was an excellent single step medium for 2 el
coumeration by the most probable number procedure.

Introduction

The term indicator organisms as used in water microbiology means a
microorganism whose presence is evidence that pollution has occurred. The muost
widely used indicator of sanitary quality of water is the coliform proup ol
bacteria and Ecoli in particular. E.coli is the essential of pollution by faccal
material of human or animal origin.

The term E.coli refers to thermotolerant coliform organisms which ferment
lactose (or manitol) at 44°C with the producation of acid and gas within 24 hours
(14},

The coliform organisms and £ eoli usually estimated by cither the mos
probable number (MPN) method or the membrane {iltration (MI) techowgue (147

The variety of media has been developed for testing coliform and [

&
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ihese media were selected either by use of mhibitory substance which suppresses
the growth of non-coliform organisms, such as bile salts or choosing chemcally
delined nutrients which can be utilized by limited number of bacteria {15,110,
B . 5

lsolation and enumeration methuds for indicators m dirnking walter
wvarinhly rely on the use of selective culture media. The limitations ol
selective media  are. that most selective media are  either insullicienily
selective or inhibitory for the group of vrganisms they are supposed o enumerate
(8,20

Until now fcoli is still the most reliable indicator for potable water.
The wim of this rescarch was to develop s mudivm, in order 1o minimize he

himitations ol conventienal media,

Materials and methods

The conventional media used, were Mineral Modified Glutamate Medium
(MMM and Tauryl Tryptose Broth (1110, Both of them were recommendeal i,
Repurt 10147 as presumptive and confirmatory medin Tor the deteenon ol ook
1y wwatleer.

W ml of medium was dispensed info each of 360 serew-capped {L-os)
hottles,  contaimng annverted  Durham fube, afler aulecliving [ ml ol
wistewater, sample was moculated into each botle ol the 120 newulated bottles
b cacl medinm, 66 were incubated at 37 inoan incubator and 60 were incubated
a1 44°C i a thermostatically controlled water bath for 24 hours

e hotiles were examined for gas and acid production for 24 bours. Then
i Tossplul Loy cach Batle was streaked an cosin methylene blue apar (EMI) plates.
Such plates swere menlaed il 7 Tor 24 howrs.

I plirtes were exanuned a1 24 hours Lor the presence of absence ol green
mreb e <hecn colony (when present or non-metallic sheen when absent) form EMB
plites was prcked and resstreakad on g fresh 1M1 apar plate. The plates were
mwnbhated w1 3T e 24 foars, s procedure was repeated up o four times o
ke sure it salites were pure culiures

AN the ssolited culiures were translerred on o nutrient agar slopes n
[ oone Tsetles somd were invabatesd ar 3707 for 24 hours,

[ noloent apar slopes containing pure culiures o solates were

Lok ten] soomd stk a 4707wl seded.

Developient of.

Prior 1o the start of identification, the isolates were plated out on W1
agar o make sure they were not contaminated, The Gram-reaction was determime
and colomal appearance on EMB agar was recorded.

The APL systern wsed were API 20 E, which 13 designed Tor i
wlentification of Enterobacieriaceae.

'!'Iw;f’.‘d’i system was used according 1o the procedures provided by the 0
manulactur vssible identification of solates were made with the awid ol e
APL diftere chart and the analytical profile recognition system.

For the possible suitability of ECOL + Tryptophan 1o be used as a single
confirmatory medium for the detection of E.coli by MPN method, first the Iy ;:;L".
quantity of tryptophan was determined, by the separate addition of T, T and [
ryplophan into ECOL medium. 10 ml of medium was dispensed into test tu Iwu_-.\.
colaming an mverted Durham tube. A loopful of £ coli was inoculated into cach
lest tube and incubated at 37°C for 18 howrs. A total of 290 Feoli strams
previously asolated from wastewater samples, were used. The [Fnterobactor
aerugenes was used as negative control after 10 hours incubation gas production
was detected. A few drops of Kovac's reagent were then added into cach tube. The
tube: was gently shaken and the development of a deep red colour in the upper layer

was laken as a positive indole test. The experiment were repeated at 44°C with 1he
same procedures.

Results

Ihe following formula is the ingredients of 15001, mediom, which wie
lound 1o be the most suitable for the detection of fooli, m terms of st
growth, oplimal inbubitory level for the selectivily propertics, and o ..
ol lalse-positive and false-negative results, R

B0, medium

[ngredients Ciram/ L atre
Professe peplune 20
[ETHIENT B
Seinm ellornde 5
Sedm dibyydropgen phosplaig !
Sodbiam laury] sulplate i i
Hile salts I

Bromeresel purple
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Tables (1,2.3) shows the APD results of cultures originally isolated on
MMOGM, LTH and ECOL media at 37°C and 44"C. Of 60 isolates at 37°C on MMGM, 41
{68.3%) were identified as Foolf and of 60 isolates at 44°C, 53 (82.3%) were
identified as Feoli. OF 60 isolates at 37 on LTR, 3% (63.3%) were identified
as Feoli and of 60 solates at 44", 55(91.6%) were dentified as Ecofi OFf 60
isolates at 37°0 on ECOL medium, 46(76.6%) were identified as E.coli, and of 60
solates at 4470 | 39 (98.3%) were identified as F.oofn

The idea of using ECOL mediom as a single confirmatory medium for the
detection of Feolf by addition of tryptophan into medium was considered {107,
It was found that addition of 0.02% typtophan and autoclaving at 115°C for 10
minutes was suilable for the indole test. Positive mdole test was obtained with
all the 190, E.coli strains in (Fcol 0.02% tryptophan) both at 37°C and 44°C. In
the carlier tests for dentification, by the API, all of these E.coli strains were
positive 1in the indole test at 37°C

Discussion

The use of coliforms and faccal coliform bacteria as indicators of water
quality has led to the development of new media and technigues. Selective media
are designed o allow the growih of speaific organisms or groups of organisms and
o prevent the growth ol all others (2,346,797,

[n this study a guite large sumber of cultures solated a1 37"C incubation
temperature m MMUM and [ T3 showed abundant mucond colomes on EME plates waitl
oceasional green metallic sheen colomes. This probably reflects the growth of
A large number of non-focodn orgamisms, and the presence ol capsule-producing
arganisms, such ax klehsiclla species. The copious guantitics of  capsular
material produced by these organisms can have mterleranee with the solation of
ool un M plates

Pl OO medivem was optimeacd i tenms ol components and concentriuons
fur he detectven ol Soeadi ot 44700 The medionm performed well for the selective
earclument of Foeodr Trem wastowater. Also i was more selectve Tor Foeoli than
conveibional MEMN mwcdi wsed imowater eshing.

Fhe Boarptopbom was added ke FUOT mediom for ondole producion bs
ol The pesinhive gas amd icdole Jest results sl T3 stims i (Pooloeo2e,
Forypiophant o e fest obe at 447507, showed tat o may well by possible o
bl the veelie s o sangle st SMPMN civmmwraton moedmme wloeh soonld alloos Both
e cmre sl ansd combmmateen ol £ ool cells e s abe Cons el

prwcwslies seauoned o Baoo s lage v lusest amd confmmators progedun,

Llevelopeent of.
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Table 3- The characteristics and AP results of strains from wastewater iselated in ECOT. mediom at 37°C and 44"

Isolation Mo, of | Morphiology | Gram- | GMS [ N-GMS AT Resulis
femp. inolafes reaction
Mo, of Mo, of Mo, of other iznlales
Ecoli unidendifable imlentificd
371'c &0 All rods All 51 9 46 B 1 Emterobacter agglomerans
negalive 2 Fnterahacter cloacae
| Kiehsicfla pnevmonise
I Shigelfa
I Yersmia spp
I Pseudomaonas spp
44°%C 60 All rods All G0 0 59 1 0
_ negative

. GMS : Green metallic sheen tolonies

NGMS: non-green metallic sheen colonies

Table 2- The characteristics and API resulls of strains [rom waslewaler isolated in 1.

I'H medium al 3770 and 44",

_ Isglation No.of | Morphology | Gram- | GMS | N-GMS Al Resulis
temp. tagiates kEacllin Mo, of Mo. of Mo, nf other isolates
.m.ﬁm:. unidentifable indentilicd
— ITC &0 All rods All 41 12 38 17 1 citrohacter frermad
pegalive | cirohacter spp
| fntcrmbacter agglomerans
! 1 scrratia liguefaciens
| psendommonas spp
44°C &0 All rods Adl bl 4 55 5 0
negative

Shanift & Azumi

GMS : Green metallic w._unnn colonies
MNGMS: non-green metallic sheen colonies
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