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Abstract

Halitosis is primarily caused by oral conditions. In particular, volatile sulfur compounds (VSCs) are mainly
responsible for intra-oral halitosis. They are closely associated with the water temperature. In this study,
we investigated the association between halitosis and water temperature for oral rinse (10, 30T, and
457) using the BB checker and oral chroma. The application of BB checker on an empty stomach revealed
that halitosis decreased with the use of tongue cleaners (p=0.001) and toothpastes (p=0.002). Furthermore,
halitosis decreased after drinking milk (VSCs-induced food intake) (p=0.000). There were no significant
differences in the results of oral chroma. Finally, we measured halitosis on an empty stomach and after
drinking milk. The BB checker showed increased halitosis after drinking milk (p<0.001). The oral chroma
showed decreased hydrogen sulfide (p<0.001) and increased methyl mercaptan (p=0.009) and dimethyl
sulfide (p=0.002) after drinking milk. In conclusion, halitosis cannot be modulated using water temperature
for oral rinse. The findings of this study cannot be generalized because of the small sample size and the
limits of age and sex. Further studies are required to extensively analyze both sexes and various age groups,
with more number of subjects.
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Table 1. Comparison of oral malodor values using BB checker and hydrigen sulfide levels using oral chroma ac-
cording to rinsing water temperature, tongue cleaner and toothpaste without taking food

BB Checker Hydrogen sulfide
Mean=S.D (Min~Max) P Mean +S.D (Min~Max) P
Toungue cleaner
Use 68.76+24.12 (8~109) 0.001 100.14+96.67 (0~452) 0.164
Don't use 56.19+27.02 (6~105) 93.06+120.09 (0~852)
Toothpaste
Use 56.77+25.73 (6~92) 0.002 91.17+94.14 (0~381) 0.398
Don't use 68.18+25.77 (11~109) 102.03+121.94 (0~852)
Water temperature 0.359
10C 61.73+28.98 (8~107) 0.289 86.73+92.40 (0~381)
30T 67.82+20.29 (18~108) 102.47+93.89 (0~385)
45T 57.87+28.24 (6~109) 100.60+135.60 (0~852)

Table 2. Comparison of methyl mercaptan and dimethyl sulfide levels using oral chroma according to rinsing water
temperature, tongue cleaner and toothpaste without taking food

Methyl mercaptan Dimethyl sulfide
Mean+S.D (Min~Max) P Mean+S.D (Min~Max) P
Toungue cleaner
Use 46.69+156.44 (0~1390) 0.627 111.30+278.36 (0~1466) 0.238
Don't use 32.20+91.23 (0~701) 114.86+333.20 (0~2226)
Toothpaste
Use 38.78+74.88 (0~374) 0.012 104.72+302.28 (0~1699) 0.795
Don't use 40.11+165.21 (0~1390) 121.43+311.44 (0~2226)
\Water temperature 0.768
10C 33.35+76.47 (0~374) 0.563 96.07 +£305.45 (0~2226)
30T 28.48+60.08 (0~286) 130.562+296.60 (0~1215)
45T 56.50+199.30 (0~1390) 112.65+320.15 (0~1699)
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Table 3. Comparison of oral malodor values using BB checker and hydrigen sulfide levels using oral chroma ac-
cording to rinsing water temperature, tongue cleaner and toothpaste after drinking milk

BB Checker
Mean+S.D (Min~Max)

Toungue cleaner

Use 78.88+18.85 (31~110)

Don't use 67.44+21.83 (20~108)
Toothpaste

Use 70.27+21.76 (20~102)

Don't use 76.06+20.19 (22~110)
\Water temperature

10T 75.72+23.52 (20~108)

30T 69.67+20.64 (26~106)

45T 74.10+18.86 (25~110)

Hydrogen sulfide
P Mean +S.D (Min~Max) P
0.000 63.81+70.68 (0~306) 0430
77.69+134.07 (0~827)
0.110 68.26+109.51 (0~827) 0.832
73.24+105.19 (0~629)
0.149 76.08+111.63 (0~629) 0.995

78.77+133.28 (0~827)
57.40+65.57

Table 4. Comparison of methyl mercaptan and dimethyl sulfide levels using oral chroma according to rinsing water
temperature, tongue cleaner and toothpaste after drinking milk

Methyl mercaptan

Dimethyl sulfide

Mean +S.D (Min~Max) P Mean +S.D (Min~Max) P
Toungue cleaner
Use 49.32+150.40 (0~1130) 0.129 200.34+487.28 (0~2489) 0.488
Don't use 19.19+52.00 (0~273) 105.97+184.19 (0~1272)
Toothpaste
Use 36.47+85.52 (0~541) 0.120 153.90+320.46 (0~2354) 0.662
Don't use 32.04+135.87 (0~1130) 152.41+416.15 (0~2489)
Water temperature
10T 36.68+113.04 (0~556) 0.871 128.23+305.39 (0~1973) 0.643
30C 44.30+153.14 (0~1130) 197.00+435.26 (0~2354)
45T 21.78+48.95 (0~185) 134.23+361.23 (0~2489)
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Table 5. Comparison of oral malodor values between conditiions without taking food and after drinking milk

Without taking food After drinking milk
Mean +S.D (Min~Max) Mean+S.D (Min~Max) P
BB Checker 62.47+26.31 (6~109) 73.16%21.13 (20~110) <0.001
Hydrogen sulfide 96.60+108.77 (0~852) 70.75+107.10 (0~827) <0.001
Methyl mercaptan 39.44+127.90 (0~1390) 34.26+113.22 (0~1130) 0.009
Dimethyl sulfide 113.08+306.15 (0~2226) 153.16+370.36 (0~2489) 0.002
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