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MANAGEMENT OF VIRAL RISK IN WATER BY COLIPHAGE

MFEZ, AKX, KER—AF
Naoyuki KAMIKO", Kazuo YAMAMOTQ", Shinichiro OHGAKI®

ABSTRACT: Indicator function of colinhage in regard to viral pollution control was investigated. Concentration of
coliphage in night soil was in the range from less than 10 to 106 PFU-mL 1. In sewage. coliphage concentration ranged
from 102 to 103 PFU-mL ™ L. Calculation based on the concentration in sewage showed that coliphage concentration in
night soil should be 1~10° times more than in actual night soil. In diluted night soil, coliphages didn’t multiply but they
could multiply in diluted night soil when easily assimilable organic matter for host bacteria was added. Suppression of
FRNA phage multiplication by RNase was also investigated. RNase inactivated FRNA phage Q 8 only at the moment of
infection. Some ingredient in night soil decreased efficiency of plating of Q 8 by about 16% but did not affect T4
concentration measurement. Coliphage in night soil must multiply after diluted and added some organic matter in sewer
pipes. Coliphage concentration, greatly affected by organic matter in the environment, can be assumed to be an indicator for
sewage pollution rather than night soil pollution. Both DNA phage and FRNA phage can be applied to the indicators of
viral removal in water treatment process, and only FRNA phage cén be applied in wastewater treatment process because

DNA phage tends to multiply in wastewater treatment process.
KEYWORDS; Coliphage, FRNA phage, indicator, night soil, sewage
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Table 1 Concentration of bacterial indicators and coliphages in night soil

e 1l 111 v
Coliform Group [mL1] 1.1x107 1.8x108 NT 7.6x105
Fecal Coliform fmL 1} 1.0x107 NT NT 1.5x106
) F phage 1.2x105 | 5.9x103 6.3x10 3.7x102
;‘zﬁi‘;i?fl FRNA phage| 2.4x10 ND 4.0x10 | 1.2x102
C phage 6.5x108 6.2x103 4.7x103 7.9x104

NT: not tested, ND: not detected ( under detection limit )

Table 2 Concentration of bacterial indicators and coliphages in raw sewage

Al A2 A3 A4 A5 B
Coliform Group jmL}] NT 1.5x106 NT NT NT 3.8x10°
F phage 2.1x10%| 1.9x103]1.8x103} 4.7x10%| 3.1x103 | 3.5x103

Coliphages |FRNA
[PFUemL!} [phage
C phage 26x103] 8.9x103 1.9x103%| 6.0x10%| 3.0x103 | 5.8x10°

NT: not tested

NT NT 3.7x102 | 3.3x102( 3.4x102{1.9x103
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Table 3 Concentration changes of coliphages in diluted night soil without addition of easily
assimilable organic matter : Numbers in the tables indicate log(concentration after one day

incubation / initial concentration). NT: not tested, -: not detected after one day ( lower than
detection limit )

(a) F phage
Dilution ratio of night soil
Temperature {°C] Sample
1 1/10 1/100 1/1000 1/10000

1 -1 0 0 0 0
20 I -1 NT NT NT NT

v -1 - - - NT
25 v -1 - - - NT
30 v 0 0 - - NT

It -1 NT NT NT NT
37

v 0 - - NT
40 v -1 - - NT

{b) FRNA phage

Dilution ratio of night soil

Temperature [°C] Sample

1 1/10 1/100 1/1000 | 1/10000
I - 0 - -
20 1 2 NT NT NT NT
v - - - - NT
25 v - . . NT
30 v - R - - NT
1 -1 NT NT NT NT
37 v 0 - NT
40 v -1 - . - NT
{c) C phage

Dilution ratio of night soil

Temperature [’C] Sample
1 1/10 1/100 1/1000 1/10000
I 0 0 0 0
20 1l 2 NT NT NT NT
v 0 0 0 0 NT
25 v 0 0 0 1 NT
30 v 0 1 1 0 NT
H -1 NT NT NT NT
37
v 0 1 1 0 NT
40 v 0 0 2 0 NT
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Table 4 Concentration change of coliphages in night soil with addition of
easily assimilable organic matter:
Numbers in the tables indicate log(concentration after one day
incubation / initial concentration). NT: not tested, -: not
detected after one day ( lower than the detection limit )

{a) F phage
Dilution ratio of night soil
Temperature {°C) Sample
1 1/10 1/100 1/1000

It -1 -1 0 -
20

I 0 - . .
25 m - - 3 3
30 {1 -1 1 3 2
37 It -1 0 0
40 m 2 4

(b) FRNA phage

Dilution ratio of night soil
Temperature [°C] Sample
: 1 1/10 1/100 1/1000

Il - -1 - .
20

Hil 1 - . .
25 il ; . 2
30 11 0 1
37 Ii 0 1 .
40 i - 6 2 -

(c) C phage
Dilution ratio of night soil
Temperature {"C] Sample
1 1/10 1/100 1/1000

Ii -1 -1 1 0
20

Hi 0 0 -1 R
25 Il 0 0 2 1
30 i 0 0 4 2
37 It 0 1 2 2
40 Iil 0 4 1 3

W, KB CUEDBFRINLERIZBVWT, SEOED 7 7 —JI2D2WT b2logll L OSSR S v /23
Abol. HRMLEZVEROB I L 2o BRI owTh, HRETHILILESTEL DT 7 =T
ORHBR OGN, ZDE %, BRILLRTVEBYWZ RN LEE Table d) DA77 —JOFEERIMIMD
TEtAH S E VIR, ETAERACTBI 2ot AEOEBIOREL ~ K LT3, £D72%, Table 3

—331—



LA B ARROMHERIE, ABROZIRBETALOTERWEEI LN,

(3) RNASBBIEICL AFRNAT 7 — Q8 OMMRAF

RNASERBERRINC L 2, QD TV — MIROEILEFig 112K T, 85ug mL” IORNAGBEEICLY, 7
L~ MhEA200gBA LTz, BFEOFRNAT 7 — PED L HICHINT 550 xgomL ™13, Fig. 1OERH» HAHE
FHE, QRTHEHMLIBE. 10gPl LD TV — MIROBIERI LTWBE I EA b5, RNAFEBERIC L
2Q B DARFEILDRR A Fig. 212K, 20ug mL ™ LORNADERERIZ L A ARNIEILIE, 27 CllogBETH o7,
Fig IOKEEETZ &, 20pe-ml 1 Citdlogl LD T L — MIROBRIDBE LTV 2 LEE SR DICEN
T. RNAMEMEFET TOQR MEDEAIL, 20ug mL ™ L, 27MNEMATllogd . HERVDTH o, ¥
hb, RNAGBEERIL, 75 v 7B EMAET L5, BIQANT ERFT LT TIIw 2 2h 2 REL L1
ZEABWI EHRDRB,

RNAZGEBERTFET TOQL DO R LFig. 1R T, RNATHBELBALZ > (Control) H&, 30778
B ORe IDBEIMEAL, 1200 TologBEORMMR S N7z, RNASHELREI2 g nl 1OBE (Run
1) . 1203 C2logBEOWAMAR S -, RNASHEEEE20 4 g°mL " 1DB A (Run 2) BMIZI205 0 E 57-¢

)
g
= -
2 o
s E
5 3
K a
2 >
< ° -—3— RNase added
E" -1.5 —O— without RNase
-2 AN S S S | T D“1
0 2 4 6 B 10 L, ' : S '
RNase concentration [ug/mL) ) 10 20 30
Fig. 1 Effect of RNase addition on the time {h]
efficiency of plating of Q 8 Fig. 2 Inactivation of Q # by RNase

")
£
=3
[
Q
S
-
2 RNase Conc. Coli
= {ug-mL}) liphage! Host bacteria
5 Control 0 ™
E Run 1 2 Py
E Run 2 20 A a
é 20
U Run 3 (added at m} *
101 MV AT EPEr N R S 45 min )
0 30 60 90 120
time{min]
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Fig. 4 Effect of UV treated night soil supernatant on the efficiency of plating of phages
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Table 5 Coliphage load calculated from coliphage concentration in raw sewage

[PFU-day !*capita’!]

A B
F phage 1.8x10° 2.6x10?
FRNA phage 2.2x10% | 1.5x109
C phage 2.9x10° | 4.3x10°
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