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Fig. 1. Growth of bacteria in forest soil sample with various
concentrations of DNA synthetic inhibitor. A ; original method
(nalidixic acid; 0.01%, pipemidic acid; 0.005%, piromidic acid;
0.005%), M ; 5-folds of original method, M ; 10-folds of original
method.
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Fig. 3. Changes in cell length during incubation time in DNB medium with nalidixic acid (0.05%), pipemidic acid (0.025%) and piromidic acid
(0.025%).
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Fig. 4. Effects of washing of soil suspension by centrifugation. TDC= 2.1x10'° cells/g dry soil.

Table 1. The ratio of DVC and PC to TDC value collected from a
forest soil

Sample TDC? DVCP PCe
L 39.242.4x10'0 6-9(’1';:;;)0” 22(%5;}1)&
F 26.5+2.1x10'° 6-7(”5'?3;1)0“’ 6.0(4_0{.)52)108
H 49.3+1.3x10% 17-23‘—2-72;;0” 6-223%;%07
A 19.6:0.8x10"° 8'?3%:;;()1)0‘0 4-?3857;1)07

*TDC; total direct count, PDVC; direct viable count, °PC; plate count
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Fig. 5. Comparison of the number of bacteria obtained by direct viable counting (DVC) and plate counting (PC) collected from a forest soil.
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ABSTRACT : The Detection and a Quantitative Evaluation of Viable but Non-Culturable Soil Bacteria
Using a Modified Direct Viable Count Method
Kyung-Sook Whang*, Hee-Chan Yang and Takashi Someya™* (*Department of Micro-
biology, Mokwon University, Daejeon 302-729, Korea, **Department of Applied Biological
Science, Faculty of Agriculture, Saga University, Saga 840-8502, Japan)

This study was performed to analyze quantitatively the number of living bacteria in forest soil samples collected
from Mt. Keryong using improved direct viable count (DVC) and plate count (PC) methods. The number of liv-
ing bacteria by DVC comprised 18~44% of the total direct count (TDC), whereas the number of living bacteria
by PC was less than 1% of TDC. These results showed that viable but non-culturable (VBNC) bacteria existed
in the soil with high percentages. Besides, DVC was proved to make it possible to make a quantitative detection
of the VBNC bacteria. On the other hand, upon measuring the value from the conventional nutrient broth (NB)
and 1072 folded diluted nutrient broth (DNB), the values from the DNB showed 5 to 10 times higher than those
from the conventional NB medium. These results indicate that oligotrophic bacterial groups, which could mul-
tiply in the low nutrient broth, abundantly exist in the soil ecosystem. It would also be possible to apply this kind
of method to other substrate to make a quantitative detection of soil bacterial groups.



