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Effecis of sunlight and predacious microorganisms on survival

of enteric bacteria in sewage water
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(Dept. of Biology, College of Natural Sciences, Chung-buk National University)

ABSTRACT

The disinfection effects of sunlight and predacious microorganisms on enteric bacteria of Esc-
herichia coli and Proteus vulgaris were examinde in sewage water at 22 to 26°C. The test org-
anisms were disinfected by 4 to 5 logs during 6-hour a day exposire to sualight for seven
days. The effect was proportional to the light intensity and was proved to be due to the action
of the visible light of short wavelength which can transmit the soft glass of a flask, not the
ultraviolet light which can not transmit the flask glass. The predacious microorganisms decrea-
sed the test organisms by about 3 to 4 logs during 7 days. The complex actions of sunlight and
predacious microorganisms were variable depending upon the test organisms, but the total effects

of those environmental factors were yet completely understood.
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Table 1. Characteristics of the sewage sample

Temperature (°C) 22~26
pH 7.25~7.5
BOD(ppm) 70~73
Total coliform(MPN/100m!) 1500~1700
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Fig. 1. Effects of sunlight and predacious microorg
The effects
of sunlight (S.L), predators (P), and preda-
tors and sunlight (P+S.L) on .E. coil surv-
(c). Light
intensities were measured by total sunlight

anisms on survival of E. coli.

ival were compared to control

and by 400 to 700nm wave-lengh of light.
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Fig. 2. Changes in number of predacious microorg-

anisms. The predators were counted in the
(W/S.L) and
Light inte-

samples exposed to sunlight
covered to sunlight (W/0O_S.L).
nsities were measured in the same way as in

Fig. 1.
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Table 2. Kinetics of E. ¢oli survival in sewage samples by sunlight and the ratio of E. coli {prey)

to predator.

Sunlight No sunlxgh
Incubation time 7I;rey N Predator Ratio of Prey Prey Predatm Patxo of Prey
(day) (CUE/mi)  (PFU/ml)  to Predator (CFUiml) (PFU/ml) to predator
0 1.14108 1.35X 102 844,444.5 1.14>108 1.35X10% 844, 444.5
1 2.693<10° 3.52X10? 7,642.5 1.55X107 8. 73X10% 17,754.9
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5 2.023<10* 3-90X10* 0.5 5.90<10* 8.353(10° 7.1
6 1.13:X10% 9.02x10° 1.3 1.03X;0¢ 2.60x10° 4.0
7 1.01X10*  1.04x10* 1.0 4.05X10°  2.2010° 1.8
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Fig. 4. Effect of UV light on survival of P. vulg-
aris. The numbers of P. wvulgaris counted in
the samples irradiated by UV light directly (O)

and through flask glass(G) were compared to

control(C).
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