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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 exposure to

sunlight 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 fiask, 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) 70~75
Total coliform(MPN/100m/) 1500~1700
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Fig. 1. Effects of sunlight and predacious microorg
anisms on survival of E. coli. The effects
of sunlight (S.L), predators (P), and preda-
tors and sunlight (P+S.L) on.E. coil sury-

(c). Light

intensities were measured by total sunlight

and by 400 to 700nm wave-lengh of light.

ival were compared to control
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Fig. 2. Changes in number of predacious microorg-
anisms. The predators were counted in the
samples exposed to (W/S.L) and
covered to sunlight (W/O_S.L). Light inte-
nsities were measured in the same way as in
Fig. 1.
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Fig. 3. Effects of sunlight and predacious microor-
ganisms on survival of P. vulgaris. The num-
bers of P. vulgaris and light intensities were

measured in the same way as in Fig. 1.



March, 1982) Choi, et al.: Effect of sunlight and predacious microorganisms on enteric bacteria 25

W @ HRE Fig 33 Aok o] A3 Ty
HEHEE 439 ol $38 E colid@e]l A%n
o 3391 WA 439)10] ¥+ 20cal/om’hol
Ak 77 APATHE 2R HER A £
%} 1logrt s glont, @R mE Z4v)
AES BFA G AAAE o 2.5~3.0 logs7h
WAHL. AFHAT ZACNAEY BRE
@A AGRL Aol E F 4 logss] st Aol

|
U B gAese avad 7o

o] A%
4ol < 3 2wl E coli Ak oo

F4 9 2N EA T R ATast
94 2w ok EEs HAHES ¥l

#lE= o= McCambridgee} McMeekin(1981) 9]
B8 —3EkR) wl, enteric bacteria®] fE¥E
oA 3 i o)} SlEA o 23

terh HAHEO) 7H3
B 7,8,9A % AdatgEul, Ao At
o weh TEIE ER debadeh. 22 0
tie R Sikel oshel ATE 2
gzt 2 78 Gameson® Gould(1975)2] A
ol el Al & AEskx] Za ot
S A 2TEAA F4F Fhehe TR
Jekgel o) gk Aotz 3+ Fujioka® (198108 =
2E AFARI] Asted, ATHS WKH
flaske] G2 & Eslo] WBHel9 S we Proteus
valgaris?] L{FHe] HStE gobd gtrh. T

oF & fAjoleh & AHL

/

Re Fig. 4l Ao} o] Aldel = F2l& &3
o] B4t A% 1 log, 2l & E3kA] g AA
2/ A oF 3 logse] ZraE vrebdla, AT
Qo= o % A 2RE dvebdleh. 2
el & Bshe] gAbkmes =48 A9 Pl

garise] /L7ERCE 7979 AHAT F AL B
B 2 Aol goleh T 3

Aot RS AY £
e ks F3sichs ®E(E (cowan 1976)
o} myxococcus A Fo) A 300~700nm JFES] Y-

rbliir%“i
o]’\l%ﬁy

3 'k
of] 4] i\%)ﬁ%ﬂcﬂ% iﬁﬁﬁﬁa%a, —‘Lﬂ A A
ke

}:
]
{
S
o°
lo
7z
=
i
kY
o
ot
£
# H
=
%?:
tu
—h

el fste] Ao AR BEYRE
s A5 et
ol A Escherichia colis} Proteus vulgaris3

#stgl ot

44' 410nme] HAlo] AFA =&
ZAt}E= Chamberlina} Mitchell

Tz &, HER

oz A
photolysis
(1978)8) ®. 3o &HE

A% 2
= 9l
=2 =2

10
._.9._

&
3O 8)
L
S 7
2 6

s °f

A

s}

w 3T

L -
S 7y :
S 1~

a

| S i | 1 1 1

Time n day
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).

o flask® Eske] 200~300nmiEfe] 4R

& AL 2 A A, Ade] Hg 4ras
7 A8 gsid Ade AEstobz Az,
w E A8 5 At %R 400~700nm

o sFAel g iy HEECl & el o
HEEY o 4o dgdsE=Cg 1,2,3) 540
2 Prie, B AgdA el eekgadel A
TIASERRe] 2l gk 7ol et
Z @4 9leow], o] ZxtE Fujiokas (1981)9)

A% AT~

i

A 2 7 A
EHE 22 1dnz BEEES
AQAFoz A
F QAT Aokl KBERY 4FEE



26 KOR. JOUR. MICROBIOL.

[Vol. 20, No. 1

IMBEARE Ateldo] obd flask 4218 HBYF gl B¢ HEY TENH 9T el Aol HHIH o).
TARTA A4dshe WRBED 8l Ae 795 o] 3~4logse] A4 TFol 7A=gor =An4 25 vk
FAT B—zHel] AT BEHR wlote] ToiA 26 o WAPRE MEY S50 =et Aol dehgeh

E I
T ATE LAY 344 A E mEe T4 @
FAgdadTe 3YAAA LR Fe 2 G s}
o

51 RSzt

1. American Public Health Association. 1975. Stan-
dard methods for the examination of water and

14th ed. American Public Health
Association, New York.

2. Bellair, J.T., G.A. Parr-Smith, and I.G. Wallis.
1977. Significance of diural variation in fecal col-

wastewater,

iform die-off rates in the design of ocean outfalls.
J. water Pollut. Control Fed. 49 : 2022~2030.

3. Chamberlin, C.E., and R. Mitchell. 1978. A decay
model for enteric bacteria in natural water, p. 325
~348. In R. Mitchell (ed.), Water pollution micr
obiclogy, Vol. 2. John Wiley and Sons, New Yo-
rk.

4. Cowan, D.O., and R. L. Drisko 1976. Elements of

organic Photochemistry. Plenum Press, New York.

5. Enzinger, R.M., and R.C. Cooper. 1976. Role of

bacteria and protozoa in the removal of Escheric-
hia coli from estuarine waters. Appl. Eunviron.
Microbiol. 31 : 758~763.

. Fujioka, R.S., H.H. Hashimoto, E.B. Siwak, and
R.H.F. Young. 1981. Effects of sunlight on survival

Appl. Environ.

(=]

of indicator bacteria in seawater.
Microbiol. 41 : 690~696.
7. Gameson, A.L.H., and D.]. Gould.

of solar radiation on the mortality of some terre-

1975. Effects

strial bacteria in sea water. p.209~219. In A.L.H.
Gameson (ed.), Discharge of sewage from sea ou-
tfalls, Per gamon Press, London.

8. McCambridge, J., and T.A. McMeekin. 1980. Re-
altive effects of bacterial and protozoan predators
on survival of Escherichia coli in estuarine water
samples. Appl. Environ. Microbiol. 40 : 907~911.

9. McCambridge, J., and T.A. McMeekin. 1981. E-
ffects of solar radiation and predacious microor
ganisms on survival of fecal and other bacteria.

Appl. Environ. Microbiol. 41 : 1083~1987.





