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Effect of Electrolyzed Water and Hot-Air-Drying with UV for the Reduction of Microbial Populations of Undaria pinnatifida
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This study was conducted to investigate the effects of electrolyzed water (EW) and hot-air-drying with ultraviolet light (UV) to
reduce coliform bacteria of Undaria pinnatifida (UP). The UP was washed in the order of 15% EW, tap water (TW), and distilled
water (DW) under following conditions: 15% EW for 10 min (washing: 1 time), TW for 1 min, and DW for 10 min (washing:
5 times). Viable cells, coliform, and mold counts were at 10?-10° CFU/g in untreated samples. After EW treatment, viable cells,
coliform, and molds were not detected in whole samples or on the surface of UP. But, after hot-air-drying at 48°C for 48 h, the
number of viable cells, coliform, and molds were 10'-10° CFU/g. After hot-air-drying at 48°C for 48 h with UV (12-48 h), viable
cells, coliform, and molds were not detected in whole samples or on the surface of UP. In respect of color value, there were no
significant changes. In sensory evaluation, the UP with hot-air-drying with UV (12 h) had the highest score in overall preference
among UV treatment groups. These results suggest that the treatments at 15% EW for 10 min and hot-air-drying at 48°C for
48 h with UV (12 h) were effective to reduce coliform bacteria of the dried Undaria pinnatifida.
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Table 1. Viable cell counts of U. pinnatifida treated with elec-
trolyzed water. (Unit : Log CFU/g)

Whole Surface
Untreated 3.20 2.1
15% EW" + DW? 4 -
UVOh 5.00 426
15% EW + UV 12 h - .
DW + HAD®  yv 24 h - -
UV 48 h - -

DElectrolyzed water for 10 min (washing : 1 time).
2Distilled water for 10 min (washing : 5 times).
3Hot air drying at 48°C for 48 h.

“Not detected.

Table 2. Coliform counts of U. pinnatifida treated with electro-

lyzed water. (Unit : Log CFU/Q)
Whole Surface
Untreated 3.32 1.81

15% EW" + DW? 4 -

UV oOh 1.30 -

15% EW + UV 12 h - -
DW + HAD® uUv 24 h - -
UV 48 h - -

DElectrolyzed water for 10 min (washing : 1 time).
2Distilled water for 10 min (washing : 5 times).
3Hot air drying at 48°C for 48 h.

“Not detected.



Table 3. Molds counts of of U. pinnatifida treated with electro-

lyzed water. (Unit : Log CFU/g)
Whole Surface
Untreated 2.00 2.30

15% EW" + DW? 4 -

UVOh 1.00 -

15% EW + UV 12 h i i
DW

+ HAD? UV 24 h - -

UV 48 h - -

DElectrolyzed water for 10 min (washing : 1 time).
IDistilled water for 10 min (washing : 5 times).
3Hot air drying at 48°C for 48 h.

“Not detected.
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Table 4. Color value of U. pinnatifida treated with electrolyzed water.

Lightness Redness Yellowness

Untreated 29.65+0.13" -4.25+0.34" 7.90+0.13°

15% EW" + DW? 29.38+0.23 -3.87+0.20 7.26+0.03°

UVOh 41.08+0.248 -2.46+0.16"8 10.63+0.178

15% EW + DW UV 12 h 42.28+0.26" -2.25+0.05* 10.74+0.128
+ HAD?Y UV 24 h 42.44+0.19° -2.85+0.00° 10.82+0.06°
UV 48 h 42.26+0.11° -2.77+0.08B¢ 11.54+0.16"

DElectrolyzed water for 10 min (washing : 1 time).
IDistilled water for 10 min (washing : 5 times).
3Hot air drying at 48°C for 48 h.

Means in the same column (small letter between non-drying treatments, big letter between drying treatments) bearing different

superscripts in samples are significantly different (p < 0.05).
ns : not significantly different.

o A=Y AL A2 3, £AT SEE YR F93 A
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Table 5. Sensory evaluation of U. pinnatifida treated with electrolyzed water.

Color Aroma Taste Overall preference
Untreated 4.00+0.85™ 3.58+1.08™ 3.42+0.90° 3.50+0.80°
15% EW" + DW? 4.58+0.79 4.08+0.51 4.25+1.06° 4.25+0.872
UVOh 4.25+0.62N8 4.08+0.29N8 4.17+0.83\S 4.33+0.89NS
15% EW + UV 12 h 3.92+0.67 4.00+0.00 417+1.27 433+1.0
DW + HAD®  uv 24 h 3.83+0.72 4.08+0.51 3.50+0.90 3.83+0.83
UV 48 h 3.83+0.83 4.00+0.43 3.42+0.79 3.42+0.79

"Electrolyzed water for 10 min (washing : 1 time).

IDistilled water for 10 min (washing : 5 times).

3Hot air drying at 48°C for 48 h.

Means in the same column (small letter between non-drying treatments) bearing different superscripts in samples are signifi-
cantly different (p < 0.05).

NS : not significantly different.
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