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Abstract

We detected waterborne enteric viruses from the raw water and tap water in Busan metropolitan city by the total
calturable virus assay of EPA standard method. According to the results of survey from July 2001 to November 2002,
thireen out of twenty one in raw water samples were positive (61.9%) for enteric viruses and all of the treated water
axd tap water samples were negative. The enteric viruses in raw water were mainly distributed through the summer
to the early winter, suggesting the seasonal characteristics of virus distribution in water. The titer of enteric viruses
per 100 liters of the raw water was ranged from 1.92 to 9.70 MPN by TCVA-MPN program. The isolated viruses
were identified as either human poliovirus type 1 or enteroviruses by the immunofluorescent assay.
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Fig. 1. Sampling sites for surveying of viruses in
Nakdong river.
(No.1 site : Maeri, No.2 site : Mulgum, No.3 site : Heidong)
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Table 1. Water quality in raw water from July 2001 to December 2001
Total E.coli
Sample Sampling Sampling time Temp. Tur.  coliforms (MPN / HPC BOD  Chl-a
number sites (day/mo/yr) P () (NTU)  (MPN/ (CFU/mL) (mg/L) (mg/m’)
100mL)
100mL)
1 No.l 30/07/2001 85 30.7 126 1800 3 52500 27 338
2 No.3 14/08/2001 89 230 257 2500 5 15600 23 78.5
3 No.2 18/08/2001 8.2 294 18.7 2100 ND 76400 24 615
4 No.2 25/09/2001 9.0 231 13.7 690 ND 3000 29 832
5 No.l 26/09/2001 94 230 114 690 ND 36500 30 81.2
6 No.3 28/09/2001 6.9 230 460 ND 4700 1.2 54.7
7 No.1 29/11/2001 94 95 . 400 ND 9800 41 1333
8 No.3 20/12/2001 88 6.3 11.6 330 ND 7000 3.0 155
9 No.2 21/12/2001 95 33 105 460 ND 23000 41 185.9

#No:l site = Maeri, No.2 site = Mulgum, No.3 site = Heidong.

200 / A s



BA) dgAae 2ERAAY £ BB vl RE2A

Table 2. Water quality in water treatment plants from January 2002 to November 2002

Sample Residual Total Ecoli
number Sampling time Temp. Tur. C;Slt)r?:e coliforms (M;(I)\Il / HPC BOD  Chla
Samplivg  (ay/mofy) P (0)  (NTU) CUEE(MPN/ e (CRU/mL) e/ (/)
sites) " 100mL)
10 RW 15/01/2002 8.4 4.0 7.6 - 10 ND 15000 29 78.7
B JL) 1 ™ 15/01/2002 7.1 5.0 0.09 0.5 ND ND ND - -
OTWAL 15/01/2002 7.3 6.0 0.10 0.6 ND ND ND - -
1 RW 21/01/2002 7.7 25 181 - 200 ND 34000 32 69.1
¢ JL) 2 ™ 21/01/2002 6.9 6.4 0.09 0.8 ND ND ND - -
O TWA 21/01/2002 7.0 5.0 0.09 0.6 ND ND ND - -
; RW 01/02/2002 7.2 6.0 34 - 17 ND 1600 1.5 6.1
0 \]LO 3 ™ 01/02/2002 6.9 6.0 0.09 0.6 ND ND ND - -
TW-1 01/02/2002 6.8 6.0 0.11 04 ND ND ND - -
12 RW 18/04/2002 7.7 17.2 10.6 - 2400 3 21000 28 10.9
0 \](; 1) ™ 18/04/2002 6.9 17.3 0.10 0.8 ND ND ND - -
TWAL 18/04/2002 6.9 17.5 0.11 0.3 ND ND ND - -
14 RW 25/04/2002 79 17.0 122 - 700 ND 25000 21 201
(No2) ™W 25/04/2002 6.7 17.2 0.09 0.6 ND ND ND - -
T T 25/04/2002 6.9 18.8 0.09 04 ND ND ND - -
15 RW 02/05/2002 7.1 15.0 26 - 430 8 5600 1.2 12.0
( \q(; 3 ™ 02/05/2002 6.7 15.2 0.08 0.6 ND ND ND - -
OTWA 02/05/2002 7.0 15.3 0.12 0.2 ND ND ND - -
y RW 10/07/2002 73 23.0 8.9 - 8100 300 19800 22 21
L0
(Ne) W 10/07/2002 6.7 231 011 0.7 ND ND ND - -
©OTWA1 10/07/2002 6.7 26.2 0.11 0.4 ND ND ND - -
17 RW 20/08/2002 78 23.0 203 - 450 ND 34000 12 343
(\J; 2 TW 20/08/2002 6.8 24.0 0.09 0.7 ND ND ND - -
ST TWA 20/08,/2002 6.9 245 0.09 0.6 ND ND ND - -
18 RW 22/08/2002 72 220 73 - 120 ND 10300 0.8 72
(Nc( 3) TW 22/08/2002 6.9 22 0.08 07 ND ND ND - -
TOTWAl 22/08/2002 6.9 231 011 0.2 ND ND ND - -
19 RW 04/11/2002 74 12.5 8.2 - 430 4 84700 29 589
(No2) W 04/11/2002 6.9 12.5 011 0.8 ND ND ND - -
-OTwWA 04/11/2002 6.9 135 0.12 0.2 ND ND ND - -
2 R'W 21/11/2002 74 11.0 9.5 - 390 10 39200 29 73.6
No.d) ™ 21/11/2002 6.7 11.5 0.08 0.7 ND ND ND - -
TWA 21/11/2002 6.9 11.5 0.10 0.4 ND ND ND - -
51 RW 26/11/2002 8.0 9.5 101 - 170 2 11000 13 10.1
No3) TN 26/11/2002 72 10.2 0.11 0.6 ND ND ND - -
oOTWA 26/11/2002 7.2 102 011 0.5 ND ND ND - -

%No.1 site = Maeri, No.2 site = Mulgum, No.3 site = Heidong,
%KW = Rew water, TW = Treated water, TW-1 = Tap water.
#HPC = Heterotropic Plate Count.

#%ND = Not Detected.
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A : Control, B : Poliovirus (Sample number 1, No.1 site), C : Enterovirus (Sample number 17, No.2 site).
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Table 3. Identification of enteric virus in raw water
from July 2001 to November 2002

Sample Number  Sampling sites Identification
1 No. 1 Poliovirus type 1
2 No. 3 Poliovirus type 1
8 No. 3 Poliovirus type 1
9 No. 2 Enterovirus
10 No. 1 Enterovirus
12 No. 3 Enterovirus
17 No. 2 Enterovirus
18 No. 3 Enterovirus

#%No.1 site = Maeri, No. 2 site = Mulgum, No. 3 site = Heidong,.
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B

Fig. 4. Identification of enteric virus in raw water by immunofluorescent test

A

Control, B : Enterovirus (Sample number 17, No.2 site)

, C : Poliovirus (Sample number 1, No.1 site).
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