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Hygienic Inspection of the Whirlpool Baths by Using

ATP Bioluminescence Method
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For the Legionella control, the ATP bioluminescence method used as a biological screening
test of the whirlpool baths in Nagasaki prefecture was investigated. The provisional
threshold value, which was fixed from meant2SD of the ATP bioluminescence value = Relative
Light Unit (RLU) among samples under the minimum RLU sample with bacterial contaminant,
could clearly divide low—contaminant water into the high-risk baths, which was
contaminated with Legionella spp. and/or naked amoeba, at 4.07 logRLU/ml (P<0.01). This
value was therefore showed to be the utility as the administrative standard of the whirlpool

baths with simultaneously testing of free available chlorine concentration.

Key words : Legionella spp . (L ¥4 % 7 J&H ) /whirlpool baths (f& B /K)  ATP
bioluminescence method (ATP A:#%5¢:i%) Relative Light Unit (FHxHFEEHE)
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Table 1. Result of Wirlpool baths tested.

Free abairable o Viable counts Viable counts
Sample . Temperature chlorine Relatlve. lights ~ Standard of Legionella of naked
Water quality of spa o pH . unit plate counts
number (°c) concentration (logRLU/m) (CFU/ml) spp. amoeba
(mg/L) (CFU/100ml)  (PFU/50ml)
1 Simple spa 425 84 1.0 3.12 30>
2 Simple spa 41.2 8.4 1.0 3.85 30>
3 Simple spa 41.0 8.7 14 4.08 30>
4 Simple spa 415 8.6 0.3 439 5.80E+01
5 Simple spa 420 84 0.6 4.07 30>
6 Simple spa 425 9.0 1.6 3.39 30>
7 Simple spa 435 85 2.0< 457 30>
8 Simple spa 425 8.6 0.7 401 30>
9 Lithium 40.0 8.2 0.4 457 30>
10 Lithium 404 8.6 0.0 3.93 4.60E+01
11 Iron (I ) -Na/Mg/Ca-Chloride 39.5 6.6 0.0 459 1.02E+05 6.00E+01 1
12 Iron (I ) -Na/Mg/Ca-Chloride 420 6.9 0.0 3.83 2.10E+02
13 Iron (I ) -Na/Mg/Ca-Chloride 39.0 6.9 0.0 4.05 2.40E+02 1.00E+01
14 Na/Ca-Chloride 405 7.0 0.9 3.83 30>
15 Na/Ca-Chloride 425 7.0 0.7 429 30>
16 Na/Ca-Chloride 420 6.8 0.2 3.62 30>
17 Na-Chloride 39.8 8.2 0.0 5.02 30>
18 Na-Chloride 43.0 8.4 05 417 30>
19 Na-Chloride 40.0 74 0.2 3.46 30>
20 Na-Chloride 38.1 6.6 1.0 3.56 30>
21 Na-Chloride 40.6 7.6 0.4 4.66 30>
22 Na-Chloride 374 6.2 05 ND? 30>
23 Na-Chloride 412 7.6 03 5.08 1.10E+04
24 Na-Chloride 416 7.0 1.8 3.84 30>
25 Na-Chloride 385 7.2 0.0 3.42 30>
26 Na-Chloride 39.5 8.4 0.0 4.06 3.90E+02
27 Na—Chloride/Hydrogencarbonate 433 8.4 0.6 6.17 30> 3.61E+03
28 Na—Chloride/Hydrogencarbonate a1.7 8.6 0.1 490 7.50E+02 4.50E+05 2
29 Na/Mg-Hydrogencarbonate 441 7.0 1.0 3.66 30>
30 Na/Mg-Hydrogencarbonate 417 7.2 0.0 439 1.50E+02 4.00E+01
31 Na-Hydrogencarbonate 30.5 8.4 0.0 5.93 1.82E+03
32 Na—-Hydrogencarbonate 40.5 8.4 0.3 472 30>
33 Na—-Hydrogencarbonate 345 8.4 0.0 4,05 5.00E+04
34 Na—-Hydrogencarbonate 40.0 8.6 0.2 456 1.00E+03 1.00E+01
35 Not spa baths 41.7 7.0 2.0< 517 30>
36 Not spa baths 37.0 8.3 0.1 5.70 1.25E+05 4.20E+02 1
37 Not spa baths 40.0 8.4 0.1 5.88 1.36E+05 1.80E+02 4(NL® Pt°)
38 Not spa baths 23.0 8.2 2.0< 4.50 30>
39 Not spa baths 35.0 8.5 0.1 5.93 2.35E+05 2.52E+03 5(NL)
40 Not spa baths 420 1.7 0.1 5.23 6.00E+01 2.00E+01 5(Ht! Pt)
41 Not spa baths 40.3 7.4 1.5 3.93 30>
42 Not spa baths 39.6 7.0 0.1 483 30>
43 Not spa baths 383 6.9 0.1 5.42 9.50E+04 1(NL)
44 Not spa baths 403 6.8 1.5 4.25 30>
45 Not spa baths 41.0 7.6 1.1 3.98 30>
46 Not spa baths 443 7.0 04 3.78 30>
47 Not spa baths 39.5 6.8 0.8 3.93 30>
48 Not spa baths 420 7.2 1.1 4.59 1.45E+02
49 Not spa baths 415 8.8 2.0< 451 1.20E+03
50 Not spa baths 43.0 7.8 0.0 4.45 3.20E+02 7.00E+02
51 Not spa baths 414 72 03 3.51 30>
52 Not spa baths 40.8 70 2.0< 451 30>
53 Not spa baths 405 7.6 03 4.67 2.38E+02
54 Not spa baths 423 7.8 0.3 ND? 30>
55 Not spa baths 40.3 74 2.0< 477 30>
56 Not spa baths 403 7.6 0.0 455 2.70E+03 1.30E+02 4
57 Not spa baths 404 7.0 2.0< 4.86 30>
58 Not spa baths 39.0 7.0 0.8 489 30>
59 Not spa baths 36.5 7.6 0.6 3.77 30>
60 Not spa baths 415 72 2.0< 4.16 30>
61 Not spa baths 41.0 7.2 1.3 4.68 30>
62 Not spa baths 425 7.2 03 3.00 30>
63 Not spa baths 43.0 7.2 1.8 2.68 30>
64 Not spa baths 295 8.6 2.0< 472 30>
65 Not spa baths 420 8.9 0.2 293 30>
66 Not spa baths 16.5 84 2.0< 4.65 30>
67 Not spa baths 255 8.7 2.0< 4.53 30>
68 Not spa baths 420 8.9 0.6 3.95 6.00E+01
69 Not spa baths 404 1.7 0.6 3.66 30>
70 Not spa baths 415 6.8 0.4 411 1.00E+04
71 Not spa baths 41.0 7.2 1.5 424 30>
72 Not spa baths 41.0 7.6 2.0< 4.05 30>
73 Not spa baths 43.0 7.8 0.5 2.89 30>

%not detectable. "Genus Naegleria. °Genus Platyamoeba. Genus Hartmannella.
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