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Effect of Electrolyzed Water for Reducing Coliform Bacteria on Undaria pinnatifida
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This study was conducted to investigate the bactericidal activity of electrolyzed water (EW) against coliform bacteria on Undaria
pinnatifida (UP). The UP was washed with 15% EW, tap water (TW), and distilled water in the following order: 15% EW for 5
and 10 min (1st to 3rd washing process), TW for 1 min, and distilled water for 10 min (3rd to 5th washing process). The wash-
ing processes using 15% EW and distilled water occurred a total of 6 times. The number of viable cells, coliform bacteria, and
molds in the untreated sample were in the range of 10" to 10° CFU/g. In the case of the UP with 15% EW for 5 min sample, the
viable cell counts were reduced by 1-2 log cycles as compared with the untreated sample. The coliform bacteria were not
detected except after the 1st EW washing process. Mold counts were not detected in all treatments. In the UP with 15% EW for
10 min sample, the viable cells, coliform bacteria, and mold counts were not detected. In color, there were no significant differ-
ences among samples. In sensory evaluation, the UP treated with 15% EW for 10 min (first washing process) got higher scores
for color, aroma, and taste than others. These results suggest that the treatment of 15% EW for 10 min is the most effective

way to reduce coliform bacteria of the UP.
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Table 1. Viable cells, coliform bacteria, and mold counts of U. pinnatifida treated with various concentrations and immersion time

of electrolyzed water.

(Unit : CFU/g)

Electrolyzed water

NT® DW® 50% 75% 90% 50% 75% 15%  30%
30 min 1 min 2 min 1min 2 min 30 min

Viable Whole 1.63x10%> 1.17x10> N.D® ND ND 1.50x10" 3.00x10" 1.50x10" N.D 2.50x10' N.D
cells  Surface 1.25x10° 2.00x10% 8.00x10" N.D ND 150x10' ND  1.00x10' N.D 1.00x10" N.D
Coliform Whole 1.50x102 3.00x10' ND ND ND 405x10> ND  3.00x10" ND N.D N.D
bacteria Surface 5.90x102  N.D ND ND ND N.D N.D ND ND N.D N.D
Molds Whole 1.00x10"  N.D ND ND ND 350x10" N.D N.D N.D N.D N.D
Surface 1.00x10"  N.D ND ND ND N.D N.D N.D N.D N.D N.D

aNo treatment.

PDistilled water for 30 min (washing number: 3).

°Not detected.
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Table 2. Sensory evaluation of U. pinnatifida treated with various concentrations and washing time of electrolyzed water.

EW® EW EW
NT® DW? 50% 75% 90% NT DW 50% 75% NT DW 15% 30%

30 min 1min 2min 1 min 2 min 30 min
Color 440+ 490+ 510+ 2.00+ 1.90+ 443+ 490+ 521+ 467+ 493+ 475+ 342+ 3.83+ 325+ 1.92+
1.17°8 074" 0.88" 047" 0.74® 085N 074 070 089 114 075 079N 094 136 1.08
Aroma 400+ 470+ 440+ 340+ 320+ 4.36+ 4.70+ 450+ 4.08+ 4.07+ 3.75+ 3.25+ 3.75+ 325+ 275+
115N 116 143 143 193 1.08M 116 134 138 127 142 062" 106 1.06 1.14
Taste 367+ 411+ 333+ 189+ 144+ 408+ 411+ 423+ 391+ 369+ 327+ 3.09+ 364+ 3.18+ 227+
087" 105 132 127 073 1.04% 105 117 083 144 119 083N 092 075 1.01
Overall 370+ 420+ 370+ 2.00+ 1.50+ 4.07+ 420+ 457+ 417+ 3.93+ 3.83+f 3.25+ 3.75+ 3.00+ 2.08%

preference 067N 092 095 082 0.71

0.73% 092

109 103 144 119 087N 097 095 0.90

@No treatment.
PDistilled water for 30 min (washing number : 3).
“Electrolyzed water.

Means with different superscripts in the same row (A-B) are significantly different (p<0.05).

NS: Not significantly different.
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Table 3. Viable cells, coliform bacteria, and mold counts of U. pinnatifida treated with 15% electrolyzed water and distilled water.

(Unit : CFUIg)

Viable cells Coliform bacteria Molds
Whole Surface Whole Surface Whole Surface
No treatment 129%x10° 2.80x10° 527x10> 7.63x10>  5.00x10 N.D%
DW3)(6)°) 2.40x10>  5.00x10' 1.00x10%>  1.00x 10’ 1.00x 10" N.D
15% EW® EW (1)+DW (5) 1.90x10° 6.00x10’ 8.50% 10" N.DY N.D N.D
5 min+DW 10 min  Ew (2)+DW (4) 1.40x10>  1.00x10’ N.D N.D N.D N.D
EW (3)+DW (3) 1.00x10' N.D N.D N.D N.D N.D
15% EW EW (1)+DW(5) N.D N.D N.D N.D N.D N.D
10 min+DW 10 min  Ew (2)+DW (4)  N.D N.D N.D N.D N.D N.D

¥Distilled water for 10 min.
(Number): washing number.
9Electrolyzed water.

9Not detected.
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Table 4. Color value of U. pinnatifida treated with 15% electrolyzed water and distilled water.

L* a* b*
No treatment 32.42+0.102 -6.74+0.04% 7.16+0.10%°
vaa>(6)b> 30.99+0.11° -6.88+0.25% 6.56+0.21°
15% EW® 5 min+ W (1) +DW (5) 31.86+0.00° -5.99+0.10%° 7.42+0.242
DW 10 min W (2)+DW (4) 30.61+0.17° -6.10+0.23%° 6.62+0.13
W (3)+DW (3) 30.59+0.00° -6.28+0.04%° 6.58+0.07°
15% EW 10 min+ W (1)+DW (5) 31.79+0.08° -6.95+0.18¢ 7.70+0.08°
DW 10 min W (2)+DW (4) 30.47+0.32° -5.60+0.26° 6.80+0.20*

¥Distilled water for 10 min.
®(Number): washing number.
9Electrolyzed water.

Means with different superscripts in the same column (a-d) are significantly different (p<0.05).
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Table 5. Sensory evaluation of U. pinnatifida treated with 15% electrolyzed water and distilled water.

15% EW® 5 min+DW 10 min

15% EW 10 min+DW 10 min

NT? DW?  Ew (1)+ EW 2+ EW (3)+ NT DW EW (1)+ EW (2)+

DW (5) DW (4) DW (3) DW (5) DW (4)
Color 364+ 429+ 436+ 421+ 3.64+ 357+ 4.00+ 457+ 407+
074N 0.83 0.84 1.05 1.22 1.02\8 0.96 1.09 1.54
Aroma 293+ 364+ 436+ 357+ 321+ 250+ 3.36+ 4.00+ 3.07+
0.83N 093 1.01 0.94 1.12 0.85NS 1.01 1.04 0.83
Taste 293+ 379+ 421+ 293+ 236+ 3.29+ 3.71+ 457+ 3.29+
1.38%  0.80 0.97 0.62 1.15 1.20N8 0.91 0.76 0.91
Or‘g:;";‘” 307+ 371+ 443+ 329+ 271+ 300+ 371+ 443+ 350+
che 107 073 0.85 0.73 1.07 0.78Ns 0.99 0.76 1.02

¥No treatment.

PDistilled water for 10 min.
Electrolyzed water.
9(Number): washing number.
NS: Not significantly different.
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UAT nBEY BE&S aH o2 AA5HA] Kttt 2
E802 15% =9 Adf5E 1087 13 At Aol
SR ATt v Al o5, TS 2 FHolE
oF 1-2 log cycle = AAF oA AESEA ot n|AE
2 HE A7 =d aRtHo|n, FsHrloAE ujg A
E AA Q] AT 2 vjAFES FAAZ F Qlo] HH =
A4S &g 4= Qo). o] Ye ATZTZE v)g YA
AolA FeHd Azl Aafja= AL o] g A
S JAS Bk YA H o)1 A AFS A 5 9L
= A2 ARH
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