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EFFECT OF SUNLIGHT ON THE FATE OF COLIPHAGE IN
AN OXIDATION POND

KEE—BY, 7o 252327 v a4.00 75wy ¥
Shinichiro OHGAKI*, Awrapin Ketratanakul**, Uthaiphun Prasertsom-)Hé

ABSTRACT; Increase in water use has required an understanding of the inactivation
process or survival mechanism of entric viruses in natural waters for preventing
waterborne diseases due to pathogenic viruses. The fate of virus in an oxidation
pond (in Bangkok, Thailand) was investigated using coliphage (host cell: E. coli B)
as an indicator of virus. Batch experiments showed the adsorption of coliphage to
the microbial particulates (mainly algae) occured inm aerobic conditions.  The
desorption of coliphage from the particulates was observed under anaerobic
conditions. The adsorption-desorption process was reversible and was controlled by
dissolved oxygen concentration. The same mechanism of adsorption-desorption was
observed in the oxidation pond. The degree of inactivation of coliphage in the
oxidation pond (design retention time = 20 days) was 90 % (1 log). Survey with
submerged bottles in the oxidation pond and sunlight-expose experiment using beakers
showed that coliphage would be inactivated by sunlight only near water surface (less
than 10 cm depth at the deepest estimate) in the oxidation pond.

KEYWORDS; Virus, oxidation pond, sunlight, inmactivation, adsorption-desorption.
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Fig.2 Effect of pH on coliphage inactivation.
note 1) The dotted line shows the minimum detectable count.
note 2) Initial coliphage concentration= 3.3x107 PFU/26mL.
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Fig.4 Variation of coliphage concentration (9 May 1985)

(a) 1st pond, ss=77.5, COD.(Total)=110.7, COD..(Filtrate)=20.9mg/L,
(b) 2nd pond, ss=66.3, CODcr(Total)= 78.2, COD.p(Filtrate)=22.9mg/L,
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32 BEMRBRELLIZOVI;~-UOBBRERRSR

DODZEAL% Fig.5 )R T. BRI LV 8m L' f<ETLAL, BRELEI~4REMTOWL!
ok REWBUIBRESONBRICIAEOTHS., KO =Y 75— vBRE ( Fig. 5(0)® " superna-
tant 7 ) ZBR[OMBA L, BILELZEODOBIKEZWEMN LA, SHEREF (BES)) oM LA
2975y —-vOB(Fig. 50)0 “ehnate” : ¢y ABEREEOBRERA )L, FBKOMMEML, BX
BEERI LA, CEOABO0BRICHENTI T > FROFERERL, CORBETHENZIOTH BT &
Bohb, KERUTHRILAEB (TA2DLLERELATHA295B )AL, BHIhA2BEEd N1 $BETH b,
BRI BBHACE K Lok CNEMEMHERENLZDTH L, L L, BROEBENZEREZ—X
LTHY, BEREORBICL T, BE - BESETICL, 27, RELEIBEL T D E2bb
5. ALbWRaY 7 y—vBELDOL OB REFig. 60 TERETh AN IO ER L, LEL, T
NOoOHRZEXEL T ABBOBHI SHORE TS 2,

BEKIb, Fig. 4(a), DIKRLABLEBATOT )7 7 —COoLBHA, RARBEHRES(BERER
BOZEBICRAIIOTR22T :Bbhb,. FAKOZEFEFALTRATELAE(Fig. 400) 3FELAY
OLFLESERLARRRE, BESECBRELAT )7y - VHEFREHETETAZAEHIO 77 2 2K
TEEWABLESL LD, Shimohara, Sugishima and Kaneko (1984 )3, HMMERME 72 €2 T
ZSBIORY KN F2ABFEAET A9 L, 1EMBIKEY 1 2+ x ( poliovirus 1 ) OBEEXEEE L, £o
BRG L v A v 2BEXIBMLALBEL (WS, AERBRIABONBRAREEL bR 5.

Table 1. Inactivation of coliphage by sunliaht

|

T P
- -~ N i 1
—~ [} . o :
(5} [} Q ©
0y Q c
[0} a - (@) C
[] X [5] @] (@)
pel Q* —~ o
[ pn) © -
(= + O + [«] (4]
- fpr) e « < >~
— (O] (@) ~ cC — = 0]
[} = £~ o e Q [} x =0 a
4 [} 3 = — O [oN a _J * O~ 3
5/ ¢ 2.8 56 T Fo %5 287 g
& > SEOVO @ O =% Pag DE o0 W remarks
A| tube 50 14.0 dark 6.3 32~ 37 0 (1080) 7
B tube 50 14.0 expose(D) 6.3 32~ 37 0 420 7
C| bottle 20 2.5 expose(G) 6.3 27~ 40 0 230 8
D| beaker 20 2.0 expose(D) 6.3 27~35 0 80 8
E | beaker 50 2.5 dark - 24.5-34.,5 300 (e0) 9
F| beaker 50 2.5 expose(D) - 24.5-34.5 300 100-200 9
in oxidation pand
G{ bottle 40 1.7 dark 6.7 29.0-33.5 0 (1100) 10
Hibottle 40 1.7 expose(G) 6.7 29.0-33.5 0 700 10 }S“rface
I} bottle 40 1.7 dark 6.7 29.0-33.5 0 (1100-2600) 10 10 om & 100 cm
J| bottle 40 1.7 expose(G) 6.7 29.0-33.5 0 1100-2600 10{) depth

NOTE *) (D) means "direct expose" and (G) means "through glass".
NOTE **) RlO in parenthesis is the value of RlO under dark condition.
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E. coli B2BEFEHEEL T 27 77— YORILMNTCOEHCREITEHOEB A LELL T LD 5
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