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Changes in Chemical and Microbiological Properties of Spring
Waters in Tongyeoung Area

Jong-Duck Choi and Jung-Geun Kim
Departrment of Marine Food Science and Techriology, and Instute of Marine science,
Gyeongsang National University, Tong-yeong, 650- 160, Korea

ABSTRACT — This study was carried out to changes in chemical and microbiological properties of spring waters
in Tongyeoung area. In this paper, ninety spring water samples were collected from 9 station for 11 month to
evaluated chemical and bacteriological water quality. Range and mean values of constituents of the samples are as
followed; water temperature 5.2~25.8°C, 16.3°C, pH 6.0~7.2, 6.7, total residue 33.6~210 mg/l, 90.6 mg/l, turbidity
0.35~5.48, 1.45NTU, KMnO4 consumed 0.51~4.21 mg/l, 1.39 mg/l, chloride ion 6.23~42.5, 16.7 mg/l, phosphate-

phosphorus  ND-0.04, 0.02 mg/l, nitrite-nitrogen ND~0.02, 0.01 mg/l, nitrate-nitrogen ND~3.56,

1.42 mg/l,

ammonia-nitrogen ND~0.20, 0.14 mg/l, dissolved total nitrogen ND~3.78, 1.57 mg/l, iron 0.04~0.28, 0.13ppm, zinc
0.03~0.66, 0.20ppm, mangan ND~0.01, allumium 0.14~0.58, 0.39ppm, copper ND~0.01, 0.01, lead ND~0.01,
0.01ppm, Arsenic ND~0.01, 0.01ppm, mercury ND~0.02, chrome not detected, cadmium not detetced respectively.
The viable cell counts of the spring waters ranged 5.0~760/ml(means 130/ml). Range and mean value of total
coliform and fecal coliform MPN's of the spring waters were 0~2,400MPN/100 ml, 73MPN/100 ml and 0~540MPN/
100 ml, 21MPN/100 ml. Spring water quality was usually poor with viable cell counts exceeding 130 CFU/liter and
the coliform counts in spring waters of 73 MPN/liter. Composition of coliform by IMViC reaction was 33.3% E. coli,
15.6% Citrobacter freundii, 35.6% Klebsiella acrogenes and others.
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Fig. 1. Sampling station of the spring water at Tongyeoung
area.
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Table 1. Water quality of spring waters in Tongyeoung area (Sept. 1998~July. 1999)

Station ~ Parameter  Temp. (°C) pH Total residue (mg/L)  Turbity (NTU) KMnO, (mg/L)  Chloride ion {mg/L)
1 Range 6.0~23.5 6.1~6.8 38.2~188 0.59~4.29 0.82~3.58 9.56~34.3
Mean 15.9 6.5 95.5 1.47 1.54 18.5
2 Range 6.2~24.2 6.0~6.9 33.6~162 0.50~3.56 0.58~2.21 6.58~33.6
Mean 16.1 6.6 784 1.39 1.47 19.2
3 Range 5.8~23.2 6.2~7.0 35.4~153 0.45~2.24 0.45~2.12 6.23~35.4
Mean 15.5 6.7 79.6 1.20 1.32 15.6
4 Range 54254 6.3~7.1 43.5~192 0.62~4.27 0.51~2.05 8.56~26.8
Mean 16.3 6.7 94.7 1.89 1.65 12.3
5 Range 5.2~258 6.2~6.9 33.8~159 0.61~3.21 0.49~2.49 8.21~35.6
Mean 16.5 6.5 85.6 1.42 1.21 15.7
6 Range 5.8~25.6 6.0~7.0 45.7~168 0.38~3.78 0.67~3.48 6.75~33.5
Mean 16.8 6.8 88.7 1.31 1.54 16.6
7 Range 5.3~25.8 6.3~7.2 55.2~210 0.62~5.48 0.72~4.21 9.56~42.5
Mean 17.1 6.9 103.5 1.75 1.32 16.8
8 Range 5.5~24.2 6.0~6.8 36.5~173 0.54~4.38 0.65~3.21 8.56~41.3
Mean 16.5 6.5 93.6 1.35 1.25 19.5
9 Range 5.8~23.2 6.3~7.1 35.9~176 0.58~3.25 0.54~2.89 6.42~31.5
Mean 15.8 6.7 95.8 1.24 1.23 16.4
Total Range 5.2~25.8 6.0~7.2 33.6~210 0.38~5.48 0.51~4.21 6.23~42.5
Mean 16.3 6.7 90.6 1.45 1.39 16.7
Criteria 5.88.0 < 500p pm <10 ppm <150 ppm
Table 2. Nutients of spring waters in Tongyeoung area (Sept. 1998~July. 1999)
Station Parameter Nutrients (ug-avL)
PO,-P NO,-N NO,-N NH,-N Total Nitrogen
1 Range 0.01~0.03 ND~0.02 0.09~3.56 ND~0.19 0.09~3.77
Mean 0.02 0.01 1.94 0.06 2.01
2 Range 0.01~0.03 ND~0.02 0.09~2.25 ND~0.18 0.09~2.45
Mean 0.02 0.01 1.25 0.15 1.41
3 Range ND~0.02 ND~0.02 ND~2.26 ND~0.18 ND-~2.46
Mean 0.01 0.01 1.52 0.15 1.68
4 Range ND-~0.02 ND~0.02 ND~3.25 ND~0.20 ND3.47
Mean 0.01 0.01 1.98 0.16 2.15
5 Range ND~0.03 ND~0.02 0.16~2.25 ND~0.14 0.16~2.41
Mean 0.02 0.01 1.25 0.12 1.38
6 Range 0.01~0.04 ND~0.02 0.16~2.25 ND~0.16 0.16~2.43
Mean 0.03 0.01 1.50 0.13 1.64
7 Range 0.01~0.03 ND~0.02 0.09~2.28 ND~0.19 0.09~2.49
Mean 0.02 0.01 1.16 0.16 1.33
8 Range 0.01~0.04 ND~0.02 ND~2.26 ND~0.20 ND~2.48
Mean 0.02 0.01 1.45 0.16 1.62
9 Range ND~0.03 ND~0.02 ND~1.25 ND~0.16 ND~1.43
Mean 0.02 0.01 0.76 0.14 0.91
Total Range ND~0.04 ND~0.02 ND~3.56 ND~0.20 ND-~3.78
Mean 0.02 0.01 1.42 0.14 1.57
Criteria <10 pm <0.5 ppm

ND; not detected
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Table 4. Bacteriological examination result of each station at
Tongyeoung area (Sept. 1998~July. 1999)
-O0-St1 -e-5t2 -A-St3 —A-St4 -O-St5 =
4 —=-St6 —0-S5t.7 —-St8 —%5t9 Coliform group MPN/ Fecal coliform MPN/
< Station 100 ml 100 ml
5 3 Range Median Range Median
® 1 4~140 18 0~49 13
E 2 2 0~280 140 0~95 33
fm 3 0~220 14 0~79 7.8
S 4 0~180 33 0~110 17
5 24~1,600 49 0~350 23
6 1.8~49 6.8 0~23 2.0
Sept Oct Nov Feb May July 7 110~2,400 220 23~540 49
Month(98-99) 8 4.5~130 70 0~70 13
Fig. 2. Changes of viable cell counts of spring waters at 9 0~1,600 110 0~130 27
Tongyeoung area (Sept. 1998~July. 1999). Total 0~2,400 73 0~540 21
Table 3. Heavy metals of spring waters in Tongyeoung area (Sept. 1998~July. 1999)
) Heavy metals(ppm)
Station
Fe Zn Mn Al Cu Pb As Hg Cr Cd
1 0.08 0.04 - 0.32 - - 0.01 - - -
2 0.11 0.07 - 0.34 - 0.01 0.01 - - -
3 0.18 0.14 - 0.58 0.01 - - - - -
4 0.04 0.07 - 0.15 0.01 0.01 0.01 - - -
5 0.06 0.05 - 0.42 - - - - - -
6 0.12 0.03 - 0.14 - - 0.02 - - -
7 0.28 0.10 0.01 0.42 0.01 0.01 0.02 0.02 - -
8 0.12 0.66 - 0.52 0.01 0.01 - - - -
9 0.15 0.63 - 0.58 - 0.01 0.03 - - -
Criteria <03 1.00 030 020 1.00 0.05 0.05 - 005 001

*.; not detected
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Table 5. Classification of coliform bacteria isolated from
spring waters at Tongyeoung area by IMViC reaction (Sept.
1998~July. 1999)

Coliform Types Strain Composition(%)

Escherichia coli group
variety 1 7 15.5
variety ii 4 8.9
variety iil 4 89
Citrobacter freundii group
variety 1 4 8.9
variety ii 3 6.7
Klebsiella acrogenes group
variety 1 5 11.1
variety ii 3 6.7
variety iii S 11.1
variety iv 3 6.7
etc 7 15.5
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AHEO] 713 579/50miE A UATE IMVIC A8l o8 thgaee 89 45559 Escherichia group®)
33.3%, Citrobacter freundii 15.6%, Klebsiella aerogenes 35.6%, 71E} 15.5%% Jlebstch.
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