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ABSTRACT - This study was conducted to investigate the effects of hot spring water against the survival of
food-borne and pathogenic microorganisms. Staphylococcus aureus, Bacillus cereus, and Escherichia coli, which are
food-borne microorganisms, Candida albicans and Trichophyton mentagrophytes, which are skin disease pathogens,
and Helicobacter pylori, gastritis inducing microorganism, were tested. The content of fluoride in tested hot spring
water is 14.1 mg/L, which is higher than the standard of safe for drinking water 1.5 mg/L, but the results on 48 other
items were up to the standard. Hot spring water didn't show the bactericidal effects against food-borne
microorganisms, C. albicans, and H. pylori tested. However, the viable cell populations of B. cereus and T.
mentagrophytes were decreased, which were depends on the temperature of hot spring water. From these results, we
confirmed that hot spring water didn't show the bactericidal effects against food-borne microorganisms, skin disease
pathogens, and gastritis inducing microorganism, but the growth of some microorganisms were inhibited by high

temperature (41°C).
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Table 1. Analysis of water quality on hot spring water

Jian-Bin Zheng et al.

Group [tems Standard Results Group Items Standard Results
Total bacteria
T colony counts < 100 CFU/mL 0 Ethylbenzene < 0.3 mg/L No detect
icro m
SANSMS Total coliforms no detect/100 mL No detect  Toxic organic  XYlene < 0.5 mg/L No detect
Fecal coliforms no detect/100 mL No detect  gybstances for 1.1-Dichloroethylene < 0.03mg/L.  Nodetect
Lead <005mg/l  Nodetect health Tetrachlorocarbon < 0.002mg/L.  No detect
. 1.2-Dibromo-3-chloropro-
Fluoride < 1.5mg/L 14.1 pane < 0.003 mg/l. No detect
Arsenic <005mg/L  Nodetect Disinfectants Residual chlorine < 40 mg/L
Toxic Selenium < 0.01 mg/L No detect and disinfection Total trihalomethens < 0.1 mg/L
inorganic ~ Mercury < 0.00l mg/l.  No detect by-products  Chloroform < 0.08 mg/L
substances  Cyanides < 0.01 mg/L No detect Hardness = 300 mg/LL 2
for health Chromium < 0.05 mg/L No detect Permanganate value < 10 mg/L. 6.3
Ammonia type nitrogen < (0.5 mg/L No detect Odor No odor Pass
Nitrous nitrogen < 10 mg/L No detect Taste No taste Pass
Cadmium < 0.005mg/L.  No detect Cupric < I mg/lL No detect
Boron < 0.3 mg/L No detect Color not morethan5 1
Phenol < 0.005mg/.  Nodetect Surfactants < 0.5mg/L No detect
Dlazin.one < 0.02 mg/L No detect Aesthetic pl.-l 5.8-8.5 10.1
Parathion < 0.06 mg/L No detect substances Zinc < 1 mg/L 0.010
Fenitrothion < 0.04 mg/L No detect Chloride < 250 mg/L 34
Toxic organic  Carbaryl < 0.07 mg/L No detect Total dissolved solids < 500 mg/L 68
substances for  1.1.1-Trichloroethane < 0.1 mg/L No detect Iron < 03 mg/L 0.104
health Tetrachloroethylene < 001 mgL  Nodetect Manganese < 0.3 mg/L No detect
Trichloroethylene < 0.03 mg/L No detect Turbidity < I NTU 0.10
Dichloromethane < 0.02 mg/L No detect Sulfate =< 200 mg/LL 32
Benzene < 0.01 mg/L No detect Aluminum = 0.2mg/L 0.093
Toluene < 0.7 mg/L No detect
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Fig. 1. Survival phase of Staphylococcus aureus in hot
spring water at 41°C. -@-, Control; -A-, Hot spring
water. Vertical bars represent standard deviation
(n=3).

Time (hr)
Fig. 2. Survival phase of Bacillus cereus in hot spring water

at 41°C. -@®-, Control; -a-, Hot spring water.
Vertical bars represent standard deviation (n=3).
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Fig. 3. Survival phase of Escherichia coli in hot spring

water at 41°C. -@-, Control; -A-, Hot spring water.
Vertical bars represent standard deviation (n=3).
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Fig. 4. Survival phase of Candida albicans in hot spring

water at 41°C. -@-, Control; -a-, Hot spring water.
Vertical bars represent standard deviation (n=3).
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Fig. 5. Survival phase of Trichophyton mentagrophytes in
hot spring water at 41°C. -@-, Control; - a-, Hot
spring water. Vertical bars represent standard
deviation (n=3).
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Fig. 6. Survival phase of Helicobacter pylori in hot spring

water at 41°C. -@-, Control; -A-, Hot spring water.
Vertical bars represent standard deviation (n=3).
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