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Differentiation of mixed bacterial populations
by modified Gram stain

Jang, J.G., C.R. Lim, *G.H. Jung and H.E. Han
Dept. of Biology, College of Science, inha University
*Seoul Christian Hospital

ABSTRACT: Attempts were made to enumerate the number of Gram positive and negative bac-
teria in the development of natural fermentation rapidly and sumuitaneously. A general Gram stain was
applied to this study. The number of cells by Gram stain was proportional to the cell turbidity by
spectrophotometer within a range of 0.7 absorbance at 610nm. The cells washed out during procedures
were not exceeded about 8 percentage. The standard error of separate counts in the mixture of
Escherichia coli and Micrococcus luteus was 5.1 +2.3%. The possible range of counting was
5.5 x 107-1.0 x 10%ellsnl. Therefore, it is believed that a general Gram stain could be applied to the
separate counting of mixture of Gram positive and negative bacterial populations too. In practice,
growth kinetics of hemp retting and Kimchi fermentation were presented.
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Fig. 1. Relationship between microscopic cell number
and absorbance of Escherichia coli ATCC 19853.
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Table 1. Percentage of remaining cells of E. coli ATCC 19853 after Gram stain and simple stain.

% (Gram stain/

Turbidity(610nm) Simple stain Gram stain A X
simple stain)
0.13 1.8+0.4x108 1.6+02 x108 88.9
0.256 4.0£0.6x108 3.5+£0.6 %108 87.5
0.36 5.1+0.3x108 49409 x108 96.1
0.47 7.3£0.3x108 6.9+15 x108 94.5
0.54 8.2+ 1.4x108 62+1.1 x108 75.6
0.64 1.0+ 0.2x109 95+ 0.8 x108 95.0
0.71 1.1+ 0.2x109 1.1+ 0.02%10° 100.0
0.78 1.4+ 0.3x109 1.2+ 0.1 x10° 85.7
0.83 1.2+ 0.2x10° 1.2+ 0.2 x10° 100.0
0.86 1.3+0.1x10° 1.3+ 0.1 x10° 100.0

Average value 92.3t7.5
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Table 2. Microscopic cell counts of mixed suspensions
of Escherichia coli ATCC 19853 and Micrococcus
lutewus by Gram stain.

Authentic ratio

416 2/8 8/2
of Gram +/-
Experimentalratio oo 17/83  7.6/24
of Gram +/-
Error (%) +8.2 £2.7 +4.4

* Standard error (%) is 5.1+2.3.
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Fig. 2. Growth kinetics of Gram positive(—e—) and
negative(~—c—) bacterial populations by Gram
Stain during the development of Hemp (Can-
nabis sativus) retting.
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Fig. 3. Growth kinetics of Gram positive(—e—) and
negative(—:—) bacterial populations by Gram
Stain during the development of Cabbage(Bras-
sica pekinensis) fermentation.
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