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Development of selective media for Enterococci
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ABSTRACT: An enterococci selective medium was developed to detect the presence of enterococci for use as a fecal contamination
indicator. Among several media which have been known to detect enterococci, the following 9 different kinds of media were selected:
Enterococci Confirmatory agar, Azide dextrose agar, Bromocresol-purple azide agar, Esculin bile agar, Citrate azide tween carbonate
agar, KF Streptococcus agar, BROLACIN agar, Kanamycin esculin azide agar, and Membrane filter Enterococcus selective agar. Various
components from the nine media were mixed to develop a more effective enterococcus selective medium. The newly developed medium
named as ‘Enterococcus Mixed medium’ was more effective than the previous 9 media. Enterococci strains (Enterococcus aviurn KACC
10788, Enterococcus faecium KACC 11954, Enterococcus saccharolyticus KACC 10783, Enterococcus durans KACC 10787, Enterococcus
faecalis KACC 11304, and Enterococcus hirae KACC 10779) and non-enterococci strains (£scherichia coli KACC 10005, Staphylococcus
aureus subsp. aureus KACC 10768, and Bacillus subtilis KACC 10111) were used to test the new medium. As a result, the enterococci
strains grew well on the Enterococcus Mixed medium whereas the non-enterococci strains did not grow well on it. Additionally, growth of
enterococci with freshwater and seawater samples was observed to be good on the Enterococcus Mixed medium. The result of this study
confirmed that the Enterococcus Mixed medium was effective in detecting the target enterococci.
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Table 1. Composition of Enterococcus Mixed medium

Enterococcus Mixed medium (pH 7.2 + 0.2) (g/L)

Peptone 10
Yeast extract 10
Sodium azide 0.5
Lactose 5
Potassium dihydrogen phosphate 2.7
Sodium citrate 10
Agar 16
Also to be added:

Sodium carbonate solution 20 ml
2,3,5-Triphenyltetrazolium solution 10 ml

Sodium carbonate solution
Dissolve 2 g of sodium carbonate in 20 ml of distilled water and
filter-sterilized

2,3,5-triphenyltetrazolium solution

Dissolve 0.1 g of 1% 2,3,5-triphenyltetrazolium chloride in 10 ml of
distilled water and filter-sterilized

Mix all component except for sodium carbonate solution and
2,3,5-triphenyltetrazolium solution and autoclave. Cool down to
temperature 50°C, and add sodium carbonate solution and
2,3,5-triphenyltetrazolium solution
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Fig. 1. Bacterial growth curve (A) on Enterococcus Mixed broth (pH 7.2)
and fluorescence measurement (B) on Enterococcus Mixed F broth.
Cultures were incubated at 41°C standing for 30 h.
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Fig. 2. Fluorescence of the increased Enferococcus concentration in fresh
water after 11 h. A, 30 CFU/100 ml; B, 60 CFU/100 ml; C, 90 CFU/100 ml;
D, 120 CFU/100 ml; E, 150 CFU/100 ml.

Table 2. The difference between the theoretical value and the measured value
of the dilution factor

Theoretical measured value (CFU/100 ml)
value

(CFU/100 ml) 1st 2nd 3rd Average
30 21 21 27 2342
60 60 47 47 51+4
90 98 70 73 80+9
120 95 114 115 108 +7
150 112 127 115 118+5
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Fig. 3. Comparison of fluorescence based on time. Enterococcus concentration
in fresh water was dramatically increased.
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Table 3. Identification of isolates from the Gapcheon in Deajeon by 16S rRNA gene sequence

Colony* Closest relative based on partial 16S rRNA gene sequences Similarity (%) Accession No.
Gapl Enterococcus faecalis ATCC 1 94337 100 ASDA01000001
Gap2 Enterococcus faecalis ATCC 1 94337 100 ASDA01000001
Gap3 Enterococcus faecium CGMCC 1.21 36" 100 AJKH01000109
Gap4 Enterococcus faecium CGMCC 1.21 36" 100 AJKH01000109
Gap5 Enterococcus faecium CGMCC 1.21 36" 100 AJKH01000109
Gap6 Enterococcus faecium CGMCC 1.21 36" 100 AJKH01000109
Gap7 Enterococcus faecium CGMCC 1.21 36" 100 AJKHO01000109
Gap8 Enterococcus faecalis ATCC 194337 99.16 ASDA01000001
Gap9 Enterococcus faecium CGMCC 1.21 36" 99.64 AJKH01000109
Gap10 Enterococcus durans CECT411" 99.88 AJ420801
Gapl1 Enterococcus faecium CGMCC 1.2136" 100 AJKHO01000109

* Gapcheon sample
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Fig. 4. Time course on the growth curve (A) and fluorescence measurement (B) of sample in fresh water. The samples were cultured in Enterococcus Mixed

and Enterococcus F Mixed medium.
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Fig. 5. Time course on the growth curve (A) and fluorescence measurement (B) of sample in see water. The samples were cultured in Enterococcus Mixed and

Enterococcus F Mixed medium.
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