AR BREE T O RS |

BPRIENT « B RERIE T - e AR -

x5 2 T DR

BRI T - )1 A T

Deodorizing Effect of Electrolyzed Water on
Odor Components Existing in Living Environment

Masato Nomura'!, Takuma Shinchou?, Daigoro Sasaki',
Tadashi Negishi™ and Naoki Nishikawa'

Abstract
In this study examines deodorizing effects of acid electrolyzed water and alkaline electrolyzed water on 12
types of odor components which commonty exist in the living environment. To obtain acid electrolyzed water
and alkaline electrolyzed, saline solution and hydrochloric acid were used as electrolytes. The results
indicated that purified water, acid electrolyzed water, and alkaline electrolyzed water have high deodorising
effects on carboxylic acid group odor components. While, only acid electrolyzed water exhibited a significant
deodorizing effect (over 90%) on ally mercaptan and ally methylsulfide.

Keywords: deodorizing effect, electrolyzed water, odor component, acidic electrolyzed water, alkaline

electrolyzed water.
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Table 1. Deodorizing effect on 12 kinds of odor components

Od;ra:':pn::onent Ammonia T:nn’ﬁt;yl Acetaldehyde  Nonenal Acetic acid Iso::ilgrlc
Purified water 74.47 78.4 187 16.6 97.0 97.6
Acid electrolyzed water 78.6 >98.5 18.7 20.5 98.0 97.6
Alkaline electrolyzed water 64.3 78.4 12.5 10.4 =080 >97.6

Odor component Hydrogen Methyl Ally Ally Dimethyl Dimethyl

Sample sulfide mercaptan  mercaptan methyl sulfide  disulfide trisulfide
Purified water 0.0 6.7 0.0 0.0 0.0 0.0
Acid electrolyzed water 0.0 33.3 >90.0 >90.0 0.0 0.0
Alkaline electrolyzed water 0.0 11.1 0.00 0.00 0.00 0.00
a) Deodorization rate(%).
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Treatment Method for Odorous Components in Remaining PET bottles

— Used of several kinds of electrolyzed water —

Masato NOMURA ", Tadashi NEGISHI "2, Naoki NISHIKAWA 2 and Daigoro SASAKI "2

Abstract
In this study, we conducted a research on a method of using electrolyzed water for the purpose of cleaning used PET bottles.
Acidic electrolyzed water has bactericidal and deodorant effects. In addition, alkaline electrolyzed water has a function of
emulsifying lipids and the like. Therefore, it was examined whether it could be used as a deodorant utilizing the characteristics of
these electrolyzed water. As a result, in particular, it was effectively deodorized when washed with weakly acidic electrolyzed

water of pH 3.44, AC 22.1mg/kg.

Keywords: pet bottle, deodorized, electrolyzed water, weakly acidic electrolyzed.
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® 1 SESRKLERORBEERNS

N N c g Peak Area (7’/0)
o RT. ompoun smE | oknE BEME | BEE [B70UR|BRT LA
1 2.70 n-Hexane 0.313 0.178 - 0.088 - -
2 2.88 Methyl cyclopentane 0.118 0.059 - - 0.124 0.083
3 3.37 3-Methyl heptane 0.229 0.123 - — 0.521 0.206
4 3.62 Octane 3.765 2.146 0.183 1.083 0.977 1.282
5 3.77 Acetone 0.702 - 0.254 - - -
6 4.10 1-Octene 0.772 0.356 - - 0.152 0.197
7 4.64 Propyl cyclopentane 0.046 - - - - -
8 5.98 Benzene 0.073 0.069 0.319 0.243 0.123 —
9 6.31 4-Ethyl octene 0.399 0.280 0.499 0.598 0.597 0.355
10 6.44 5-Methyl nonane 0.719 0.561 0.206 0.877 0.455 0.390
11 6.54 2-Methyl nonane 0.152 0.112 - 0.228 - -
12 7.89 Decane 14.187 14.714 3.483 20.793 7.462 5.866
13 8.33 5-Methylene nonane 1.779 - - - - -
14 8.50 5-Methyl-4-nonene 1.790 1.044 - - 0.575 0.515
15 8.86 trans-4-Decene 2.452 2.556 - - - -
16 9.15 1-Decene 3.501 3.828 0.262 0.211 1.368 0.953
17 9.59 (2)-2-Decene 0.200 0.075 - — - -
18 9.72 Camphene 0.391 0.555 1.663 1.175 0.981 1.271
19 | 10.11 Pentyl cyclopentane 0.202 0.168 - 0.175 0.196 0.097
20 | 12.32 4-Ethyl decane 0.248 0.159 0.367 0.331 0.257 0.140
21 | 12.43 3-Carene 0.059 0.518 - - 0.147 0.162
22 [ 12.60 5-Methyl undecane 0.533 0.478 0.304 1.001 0.466 0.362
23 | 13.22 3-Methyl undecane 0.436 0.424 0.321 1.072 0.423 0.295
24 | 14.26 D-Limonene 0.713 3.419 0.542 1.074 1.631 1.144
25 [ 14.49 Dodecane 4.661 5.521 5.892 12.049 4.950 3.691
26 | 14.89 1-Hexyl-3-methyl-cyclopentane 0.431 0.241 0.376 1.251 0.317 —
27 | 1541 (E)-5-Dodecene 0.296 0.393 - - 0.213 0.169
28 | 15.89 1-Dodecene 1.821 2.469 0.788 - 1.894 1.279
29 | 16.71 p-Cymene 0.556 1.991 0.426 0.964 1.410 0.770
30 | 17.05 Mesitylene 0.058 - - - - -
31 19.91 7-Tetradecene 0.080 - - - - 0.092
32 [ 2081 Tetradecane 0.482 0.653 1.591 1.456 0.584 0.448
33 | 2151 Thujone 1531 0.483 1.288 2.563 1.835 1.593
34 [ 21.85 4-1sopropenyl toluene 0.208 0.541 0.335 0.450 0.547 0.408
35 | 22.72 2-Menthone 0.224 - - - - -
36 | 24.45 Di-epi-a-Cedrene 0.118 0.219 0.179 0.281 0.239 0.196
37 | 2491 Linalool 0.397 0.390 - 0.759 1.129 1.309
38 [ 25.71 a-Cedrene 2.953 4.849 6.622 6.518 4215 4.605
39 | 26.16 Isobornyl acetate 6.478 7.486 16.589 10.565 10.373 13.619
40 | 26.29 Hexadecane 0.095 0.172 0.222 0.224 - -
41 | 26.53 B-Cedrene 0.435 0.827 0.886 1.151 0.143 0.868
42 | 27.14 cis-Thujopsene 1.612 4.033 1.500 2.176 3.071 2.679
43 | 27.33 4-tert-Butylcyclohexyl acetate 1.189 2.518 3.427 3.912 4.214 2.407
44 | 27.45 4-tert-Butylcyclohexanone 0.243 - - - - -
45 | 28.91 a-Terpineol 0.168 0.314 - - - -
46 | 29.22 B-Chamigrene 0.126 0.519 0.191 0.325 0.276 0.220
47 | 29.60 ()-Cuparene 0.276 0.379 0.388 0.141 0.280 0.155
48 | 29.84 Cedrene-V6 0.166 0.426 0.190 0.273 0.352 0.176
49 | 30.05 Naphthalene 0.391 - - — - -
50 | 30.21 4-tert-Butylcyclohexanol 0.457 - - 0.314 - 2.250
51 | 3265 4-(2,6,6,-Trimethyl-2-cyclohexen- 0180 0.384 _ _ 0.469 _
1-yl)-3-penten-2-one
52 | 34.67 trans-B-lonone 0.071 0.101 - — 0.120 -
53 [ 38.62 Cedrol 0.107 0.245 0.325 0.389 0.205 0.331
54 | 40.94 Cedryl methyl ketone 0.062 0.253 0.297 0.214 0.141 0.122
55 | 41.72 Hexacosane 0.060 - - - - -
56 | 43.87 Tetracosane 0.088 0.128 - 0.093 - -
57 | 46.40 Eicosane 0.070 - - - - -
— Others 40.041 32.643 50.085 24.983 46.568 49.295
Total 100.000 100.000 100.000 100.000 100.000 100.000

a) Retention time (min).



%2 EEERKLBEZOF-TELIRS

Peak Area (-%

a)

No-|R.T. Compound KIE | BE | wE |BTAAUK[ETAAE
1] 3.85 trans-1-Ethyl-3-methyl cyclopentane - - 0.657 - -

2| 4.03 1-Ethyl-1-methy cyclopentane - - 0.289 - -

3| 482 Ethyl acetate - - 0.164 0.147 -

4 | 6.48 2-Methyl nonane - - 0.438 - -

5| 6.76 3-Methyl nonane - - 1.219 - -

6 | 8.33 (1S/1R)-(£)-a-Pinene 2.520 5.958 - 2.838 1.013
7 | 855 Toluene - - - 1.916 1.467
8 | 9.48 a-Fenchene - 0.138 - - -

9 | 9.86 Artemisiatriene - - 0.138 0.095 0.115
10| 10.89 B-Pinene 0.217 0.170 - 0.099 -
111112 2-Methyl-1-propanol - 0.727 - 0.207 0.776
12 | 11.74 Ethylbenzene - - 0.092 - -
13 |12.36 (+)-3-Carene - - - 0.147 -
14 112.74 2-Methyl undecane - - 0.211 - -
151]12.89 Bromodicholomethane - - 0.256 - -
16 | 13.11 B-Myrcene 0.829 - - 0.608 0.482
17 | 13.57 a-Terpinene 0.291 - - - -
18 | 13.65 1,4-Cineol 0.474 - - - -
19 | 14.52 B-Phellandrene - - 0.180 0.190 0.149
20 (14.71 Eucalyptol - - 0.760 - 0.225
21| 15.52 trans-B-Ocimene - - 0.074 0.117 0.085
25 | 15.86 (2R,5R)-2-.Methyl-5-(prop-1-en-2-y|) 0.587 _ _ _ _

-2-vinyltetrahydrofuran
23 (16.08 B-Ocimene 0.091 - 0.080 0.147 0.129
24 116.26 Styrene - - 0.284 - -
25(17.11 Terpinolene 2.718 - - 0.210 -
26 | 19.19 5-Methyltridecane - - 0.195 - -
27 (19.45 (-)-(E)-Rose oxide - - - - 0.179
28119.80 3-Methyltridecane - - 0.122 - -
29 | 20.61 (E,Z)-Alloocimene - - - 0.095 0.090
30 | 21.88 4-Isopropenyltoluene 0.541 0.335 - - -
31(22.10 (+)-Isothujone - - - - 1.384
32 (2341 2-Ethyl-1-hexanol - - - 0.463 -
33]23.95 2-Epi-a-Funebrene - 0.156 - - -
34 | 24.27 Camphor - - - 0.870 -
35(24.28 (+)-2-Bornanone - 1.384 - - -
36 | 27.69 a-Himachalene 0.103 - - - -
37 | 28.92 a-Terpineol - - - - 0.620
38 | 30.06 a-Chamigrene 0.519 0.248 - - 0.170
39 [ 30.56 Citronellol 0.134 - - 0.236 0.282
40 | 30.89 Methyl salicylate 0.225 0.100 0.164 0.132 -
41| 31.19 Benzyl Alcohol - - - - 1.212
42 132.09 (+)-Cuparene 0.379 0.388 0.265 0.257 0.209
43 | 32.65 B-Methyl ionone 0.384 - - 0.469 -
44 | 32.65 a-Isomethyl ionone - 0.153 - - -
45 134.12 a-Methyl ionone 0.115 - - 0.143 -
46 | 36.98 Amyl salicylate 0.118 - - - -
47 | 39.35 2-Methyl-3-(2-propenyl)phenol - - - - 0.082
48 140.16 Carvacrol - - 0.083 - 0.085
49 141.19 a-Amylcinnamaldehyde 0.075 - - - -
50 |41.23 n-Decanoic acid - - 0.194 - -
51 (41.99 2,4-Di-tert-butylphenol - 4.484 0.106 - -
52 [ 50.81 (R)-Dihydroactinidiolide - 0.179 - - 0.179
- Others 89.680 85.580 94.029 90.614 91.067
Total 100.000 100.000 100.000 100.000 100.000

a) Retention time (min).
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