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New Definite-substrate Media for Enterococci Detection in Nile Water, Egypt.
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Abstract: Monitoring the water quality relies largely on examination for indicator bacteria such as
coliforms and enterococci using multiple-tube fermentation test (MPN) with standard and enzymatic 
media. In this investigation, standard media , SF, and modified SF media for detection and enumeration
of enterococci were compared to chromogenic and fluorogenic media using MPN technique in Nile water
samples. A total of 60 Nile water samples were collected from five sites at greater Cairo (Kafr El-elw
and El-maasara at Cairo governorate, El-giza and Embaba at Giza governorate and El-galatma at Qalubya
governorate) during the period from March 2006 till February 2007. The results of this study showed that,
the highest recovery of enterococci was obtained with fluorogenic media (8.7x103 and 9.1x103 MPN-
index/100ml). Statistical analysis showed that there is no significance in enterococci recovery between all
used media. The final conclusion of this study suggest that fluorogenic media recommended being a
potential alternative media for detection and enumeration of enterococci from raw waters as it is rapid,
sensitive, specific and do not require more confirmatory tests.
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INTRODUCTION

Contamination of water is a serious environmental
problem as it adversely affects the human health and
the biodiversity in the aquatic ecosystem[17].

Indicator organisms which reside in the
gastrointestinal tract of humans and warm-blooded
animals are used in the world to assess the
microbiological quality of fresh water and recreational
waters[5].

Enterococcus spp. inhabits the intestinal tracts of
warm blooded animals and of insects. Therefore, these
bacteria have been useful as indicators of fecal
contamination in fresh, recreational and marine water
[4,10,12]

The determination of enterococci is being
increasingly used to assess the microbiological water
quality.

Classical and standard media for enumerating
enterococci in aquatic environments are based on
culture in liquid (most probable number, MPN) media,
which are laborious, time consuming and need more
confirmatory tests [2].

A need of rapid methods for assessing enterococci
in water becomes very important. The rapid method is
based upon definite substrate media to enumerate
enterococci in waters without the need of confirmatory
tests.

New techniques have been developed recently for
detection and differentiation of bacteria. They are based

on the utilization of chromogenic and fluorogenic
substrates for detection of activities of specific
enzymes. These sensitive methods have led to
improved accuracy and faster detection and may be
performed by using the primary isolation media[14].

The fluorogenic method is based on β-glucosidase
activity of enterococci to produce methylumbelliferone
(fluorescent product) from 4- methylumbelliferyl –β -D-
glucosid ( MUD) when incubated at 41C º for 24h.
Detection is based on fluorescence under u.v. lamp
light at wave length 366nm [7].

The chromogenic method is based on chromogenic
substra te  5-bromo-4-chloro-3indolyl-  β-D-
glucopyranoside (XGLU) which librated and rapidly
oxidized to bromochloro indigo which produce blue
color in broth media [1,15].

The time required for the determination of
enterococci using this media is 18-24hrs. 

This study aimed to evaluate the enzymatic media
(chromogenic and fluorogenic media) against classical
and standard media for recovery and assessment of
enterococci in Nile water samples using MPN
technique. 

MATERIAL AND METHODS

Sampling sites: A total of sixty raw Nile water
samples were collected during one year from March
2006 to February 2007 from different five sites at
greater Cairo (Kafr Elelw and Elmaasara at Cairo
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governorate, Elgiza and Embaba at Giza governorate
and finally Elgalatma at Qalubya governorate).

Sampling Procedures: Samples were collected in
500ml, sterile, wide-mouth, glass bottles preserved in
ice box and analyzed within 6hr of collection.

Bacteriological Examination: Detection and
enumeration of enterococci group was carried out using
MPN technique according to [2].

MPN technique was applied on standard, classical,
modified and definite substrate media (chromogenic and
fluorogenic media).

Standard media: Azide dextrose broth medium was
used for presumptive test and positive results were
confirmed upon Pfizer selective enterococcus (PSE)
agar  according to [2].

Classical media: SF broth medium was used for
presumptive test and positive results were confirmed
upon Pfizer selective enterococcus (PSE) agar 
according to [6].

Modified media: Modified SF broth media have the
same components of SF broth media except the carbon
source (dextrose sugar) which substituted with mannitol
as a carbon source in this medium.

Chromogenic media: HiCromenterococcus broth
medium was used according to [13].

Fluorogenic media: MUD SF broth medium was used
according to [7].

Statistical analysis: The obtained results were 
statistically analyzed using Independent-Samples T-Test
and one way ANOVA test to determine the means,
standard deviation and significance (P-value) between
data sets. SPSS for windows program (version 10.0)
was used to perform all statistical calculations [11,16].

RESULTS AND DISCUSSION

The River Nile is the main source of fresh water
in Egypt and its regular monitoring is a must to assess
its quality. Nile water pollution by biological and
chemical mater in recent period at Greater Cairo may
be due to the highly population density, human
activities and industrial centers as a major pollution
sources in this segment.

The obtained  results were represented in figures
1,2,3,4 and 5 and table (1). These results illustrate the
enterococci recovery using several media(standard
media; Azide dextrose broth and PSE agar, classical

media; SF broth, modified media; SF with mannitol,
fluorogenic media; MUD SF broth and chromogenic
media; HiCromenterococcus broth). This study was
carried out along the River Nile at greater Cairo (Kafr
El-elw and El-maasara at Cairo governorate, El-giza
and Embaba at Giza governorate and finally El-galatma
at Qalubya governorate) From March 2006 to February
2007.

The obtained results showed that log enterococci
values using standard media ranged from 1.5 – 3.7
MPN-index/100ml at all sits along the study period.
Also it was observed that enterococci not detected in
some months during this study. At El-galatma and El-
maasara sites, enterococci not detected in September
2006.in addition to that, enterococci not recovered in
September and November 2006 at El-giza and Embaba
sites. But at Kafr El-elw site, enterococci group not
detected in June and September.

El-Taweel[8] found that enterococci densities were
ranged from 2.0x10 to 1.4x103MPN- index/100ml using
standard media. Also, El-Taweel and Shaban[9] reported
that average enterococci in Nile water at Cairo segment
was ranged between 1.5x102 and 1.1x103 MPN-
index/100ml

From represented figures it can be observed using
standard media that log enterococci values were ranged
between 1.2 – 3.4 MPN-index/100ml at all sites using
chromogenic media and the highest recovery was
observed in August 2006. The same results were
obtained by SF and modified SF media where the log
enterococci values were ranged from 1.2 to 3.3 4
MPN-index/100ml at all sites and the highest recovery
was observed in August 2006.

With regard to fluorogenic media, the log
enterococci values were ranged from  1.5 to 3.7 
MPN-index/100ml at Kafr El-elw, El-maasara, El-giza,
Embaba and El-galatma respectively during this study
period.

These results showed that the highest recovery rate
of enterococci group was observed by using fluorogenic
media. The high enterococci recovery using definite
substrate fluorogenic media (MUD SF media) may be
due to the mode of action of the media which depend
on the enzymatic activity of the organism. 

Enterococci excrete β-D glucosidase enzyme that
can cleave the glucosidic bond of the 4-
methyleumbelliferyl β-Dglucoside (MUD) substrate
which incorporated in the MUDSF media and produce 

4-methyleumbelliferon (the fluorescent product)
that can be easily detected by converting the UV light
to visible light at 366nm[7].  

From these results illustrated in figures 1-5 it can
be concluded that fluorogenic media is the preferred
media for enterococci recovery from raw surface water
(Nile water).  
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The advantage of such defined substrate media that
fluorogenic media are rapid; need about 24hrs to detect
the enterococci group, save; because sodium azide and
other toxic selective agents could be avoided, sensitive
and specific; because the mode of action of the
organism detection depend upon enzyme-substrate
reaction which like key-lock theory, and finally these
media do not require more confirmatory tests.

These results are agreement with many studies
carried out by many researchers [14,19].

From statistical analysis represented in table (1), it
is shown that there is no significance between all used
media.

These results are compatible with finding of [3]

who evaluated the Enterolert for enumeration of
enterococci in recreational waters as a semiautomated
MPN method and compared with the standard
membrane filter method by parallel testing of 138
marine and freshwater recreational bathing water
samples. And these findings showed that there is no
statistical significant difference and a strong linear
correlation were found between the two methods. 

Final conclusion, the fluorogenic media is the
preferred choice for enterococci recovery in surface
water due to its previously mentioned advantages.

Table 1: Results of the statistical analysis for enterococci in River Nile water samples with different media.
Used Media Mean Std. Deviation Significance (P-value)
Classical / Modified 450 335.22 0.898
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Chromogenic / Classical 542 330.82 0.341
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Chromogenic / Modified 556 344.06 0.422
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Fluorogenic / Classical 582 471.98 0.378
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Fluorogenic / Modified 596 485.22 0.432
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Standard / Chromogenic 773 454.88 0.424
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Standard / Fluorogenic 813 596.04 0.664
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Standard / Classical 667 446.04 0.153
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Standard / Modified 681 459.28 0.100
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
Chromogenic / Fluorogenic 688 480.82 0.808
P= 0.001(Highly Significant).
P= 0.005 (Moderate Significant).

Fig. 1: Comparison between standard, chromogenic, fluorogenic, SF and modified SF liquid  media in detection
of enterococci at Kafr-Elelw site from March 2006 to February 2007. 
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Fig. 2: Comparison between standard, chromogenic, fluorogenic, SF and modified SF liquid media in detection of
enterococci at El-maasara site from March 2006 to February 2007.  

Fig 3: Comparison between standard, chromogenic, fluorogenic, SF and modified SF liquid media in detection of
enterococci at Elgiza site from March 2006 to February 2007.

Fig. 4: Comparison between standard, chromogenic, fluorogenic, SF and modified SF liquid media in detection of
enterococci at Embaba site from March 2006 to February 2007.

1804



J. Appl. Sci. Res., 6(11): 1801-1806, 2010

Fig. 5: Comparison between standard, chromogenic, fluorogenic, SF and modified SF liquid media in detection of
enterococci at Elgalatma site from March 2006 to February 2007.
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