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Abstract

In order to evaluate the distribution level of Cryptosporidium and Giardia in drinking water resources, distribution of
Cryptosporidium and Giardia was studied in intake water of main water treatment facility with treatment capacity over 50,000
ton/day in Korea. 10 L samples from each study sites were collected quarterly for 2 years between Oct. '04 and Dec. '07.
Cryptosporidium and Giardia were filtered and concentrated by capsule filter and centrifugation, and analyzed by
immunomagnetic separation process and fluorescent assay. Cryptosporidium oocysts and Giardia cysts were detected in 7.0%
and 9.3%, respectively, of atotal 776 samplesfrom 97 study sites. And mean detection number of Cryptosporidium oocysts and
Giardia cysts in total 776 samples was 0.11/10 L, 0.16/10 L, detection range of Cryptosporidium oocysts and Giardia cysts
was 0~7/10 L, 0~4/10 L, respectively. In seasonal distribution, Cryptosporidium was more frequent in spring as 9.2% than
other season, Giardia was more frequent in winter as 14.6% than other season, but there was not shown significant seasonal
characteristics. In correlation analysis with total 776 data, Cryptosporidium had significant correlation to total coliforms at the
0.05 level, but correlation value was too low as 0.07 (r=0.07). In case of Giardia, what had significant correlation at the 0.05
level was total coliforms and fecal coliforms, but correlation value wastoo low as 0.26, 0.27 respectively.

keywords : Cryptosporidium, Fluorescent assay, Giardia, Immunomagnetic separation, Water treatment facility
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Fig. 1. Intake water spot of water trestment facility with
over 50,000 torn/day in Korea
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Table 1. The number of sample and ratio by detection level of Cryptosporidium and Giardia

Detection level Cryptosporidium Giardia
(number/10 L) Number of sample Ratio (%) Number of sample Ratio (%)
Total 776 100.0 776 100.0
7 1 0.1
6
5 1 0.1
4 6 0.8
3 4 05 10 13
2 12 15 15 19
1 36 4.6 41 5.3
0 722 93.0 704 90.7
Detected sample 54 7.0 72 9.3
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Table 2. Comparison of results between this survey and ICRSS

Cryptosporidium Giardia
Number Number of Number of
of plants with . 90" plants with . 90"
plants positive Mean — Median o e positive Mean — Median i)
samples samples
34 32
All 97 (35%) 0.31 0.00 1.00 (33%) 0.49 0.00 2.00
This . 16 16
survey River 35 (46%) 0.44 0.00 2.00 (46%) 0.65 0.00 2.00
Lake 62 18 0.19 0.00 1.00 16 0.34 0.00 1.00
(29%) : : : (26%) : ' :
68 66
All 80 (85%) 0.6 0.2 10 (83%) 2.7 0.6 74
Flowing 32 31
ICRSS stream 33 (97%) 0.9 0.4 11 (94%) 55 29 13.0
Reservoir / 32 30
Lake 41 (78%) 0.4 0.1 0.6 (73%) 0.7 0.2 13

Table 3. Detection Level of Cryptosporidium and Giardia according to season

Detection ratio to

Season Total number Number of Detection ratio total sample Mean Detection
of sample detected sample (%) %) (/20 L) range
All 776 54 7 7 0.11 0~7
Spring 196 18 9.2 23 0.17 0~5
Cryptosporidium Summer 196 14 7.1 1.8 0.1 0~3
Autumn 213 10 4.7 13 0.05 0~2
Winter 171 12 7 15 0.12 0~7
All 776 72 9.3 9.3 0.16 0~4
Spring 196 15 77 19 0.13 0~4
Giardia Summer 196 18 9.2 23 0.17 0~4
Autumn 213 14 6.6 18 0.1 0~4
Winter 171 25 14.6 3.2 0.26 0~4
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Table 4. Correlation analysis between Cryptosporidium and water quality parameters
Cryptosporidium  Total coliforms Fecal coliforms Turbidity Water temp. pH
r 1.000 073 .073 .002 -.041 .069
Cryptosporidium p-value . .046 .050 .963 .257 .056
n 776 742 720 774 769 774
r 1.000 785" 222" 105" -075
Total coliforms p-value . .000 .000 .004 .041
n 742 709 742 737 742
r 1.000 196" 106" -.091°
Fecal coliforms p-value . .000 .005 .015
n 720 720 715 720
r 1.000 .086' -.022
Turbidity p-value . 017 547
n 774 769 774
r 1.000 -185"
Water temp. p-value . .000
n 769 769
r 1.000
pH p-value .
n 774
"Correlation is significant at the 0.05 level (2-tailed)
" Correlation is significant at the 0.01 level (2-tailed)
Table 5. Correlation analysis between Giardia and water quality parameters
Giardia Total coliforms Fecal coliforms Turbidity Water temp. pH
r 1.000 259" 270" 015 -.080° 098"
Giardia p-value . .000 .000 674 027 .006
n 776 742 720 774 769 774
r 1.000 785" 222" 105" -075
Total coliforms p-value . .000 .000 .004 .041
n 742 709 742 737 742
r 1.000 196" 106" -001
Fecal coliforms p-value . .000 .005 .015
n 720 720 715 720
r 1.000 086 -022
Turbidity p-value . 017 547
n 774 769 774
r 1.000 -185"
Water temp. p-value . .000
n 769 769
r 1.000
pH p-value .
n 774
" Correlation is significant at the 0.05 level (2-tailed)
" Correlation is significant at the 0.01 level (2-tailed)
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Fig. 2.
sporidium and Giardia.

Digtribution of water temperature, pH, turbidity, totd coliforms and feca coliforms according to detection level of Crypto-
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Fig. 2. Distribution of weter temperature, pH, turbidity, total coliforms and feca coliforms according to detection level of Crypto-
sporidium and Giardia (continued).
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