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Poliovirus Decrease Effect by Activated Sludge Microbes
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ABSTRACT

The biological wastewater treatment system is known to have an important role in reducing the quantity of enteric
virus in water environments. To clarify the roles of activated sludge microbes in decreasing the virus infectivity, the
behavior of the virus in bacteria, protozoa, and metazoa was examined by pure or mixed culture system using poliovirus
type 1 (Lsc, 2ab strain). In the bacterial culture systems, the virus infectivity in the liquid phase decreased by a reversible
adsorption of the virus to the bacteria or bacterial flocs. On the other hand, in the protozoa and the metazoa culture sys-
tems using 7. pyriformis and P. erythrophthalma, respectively, with a variety of bacterial strains as prey, the main virus
decrease mechanism of reversible adsorption in early stage was changed to irreversible predation, which was not eluted
in this study. The virus decrease was more effective in the P. erythrophthalma culture system, which had high predation
and floc forming abilities. However, in the mixed culture system of Z. ramigera and P. erythrophthalma, the more rapid
reversible adsorption of virus to Z. ramigera flocs preceded the irreversible predation of P. erythrophthalma.
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Zooglea ramigera® B1E8  Pseudomonas putida,
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calcoaceticus, Flavobacterium luteus®] & 11552 Al
@3 Tetrahymena pyriformis, Philodina erythro-
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Fig. 1. Comparison between floc-forming and floc-unforming
bacteria.
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Fig. 2. Procedure of virus assay.
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Table 1. Composition of agar medium for virus quantification

Broth A Broth B
(2.5% agar) (MEM 2)
MEM without phenol red(x2) 100 m/
Agar 25 g .
L-Glutamine 2 ml
Antibiotic solution 2 ml
Distilled Water
100 mi FBS 2 ml
7.5% NaHCO; Solution 4.5 ml
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Fig. 3. Behavior of virus in non-floc forming bacteria culture
systems.
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Fig. 4. Behavior of virus in floc forming K. preumoniae culture
system.
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Fig. 5. Behavior of virus in floc forming Z. remigera culture
system.
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Fig. 7. Behavior of virus in P. erythrophthalma culture system.

1004

80

P. erythrophthaima
7. pyriformis

o
h, 4
& Bacteria
0
60 .

40

20

Virus infectivity (%)

0 60 120 180 240 300
Time(min)

Fig. 8. Comparison of total virus variation among bacteria, P.
erythrophthalma, and T. pyriformis culture systems.
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Fig. 11. Variation of eluted virus in the mixed culture broth of
Z. ramigera and P. erythrophthalina.
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