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Abstract 

This study investigated an effect of electrolyzed water on a microbial reduction of Chinese cabbage 
(Brassica chinensis var. parachinensis) and carrot (Daucus carota subsp. sativus). The electrolyzed water was 
divided into 2 conditions: acidic condition (pH 2.64-3.58) and alkaline condition (pH 10.29-10.84). Each condition 
was prepared into 5 sub-treatments containing free chlorine at 5 concentrations: 0 (distilled water), 50, 100 and 
150 ppm, respectively. Samples of Chinese cabbage and carrot were washed in the treated electrolyzed water for 
10 min and stored in polyethylene plastic bags at 13 °C. Treated samples were tested against unwashed samples 
(control). Results show that electrolyzed water with 150 ppm concentration performed the best over a storage time 
of 4-day for Chinese cabbage and 9-day for carrot. Utilization of electrolyzed water increased stability of ascorbic 
acid in Chinese cabbage but not that of carrot. Total soluble solids, total phenolic content, chlorophyll and 
carotenoid contents were also affected by the treatments. 
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Table 1   Total plate counts (CFU/g) of Chinese cabbage and carrot : unwashed (control), acidic electrolyzed 

water (AcEW) and alkaline electrolyzed water (AlEW) at 0 (distilled water), 50, 100 and 150 ppm for 10 
minutes, then stored in polyethylene plastic bags at 13±1 °C  

Treatments 
Total plate counts (CFU/g) 

Chinese cabbage  Carrot 
0 day 2 days 4 days 0 day 3 days 6 days 9days 

Unwashed  1.75x105d 7.20x104c 8.66x105d 3.80x103c 5.54x104c 9.22x104d 9.22x104d 
Distilled water  1.32x105d 6.86x104c 7.49x105d 3.00x103c 5.70x104c 4.96x104c 4.96x104c 
AcEW 50 ppm 7.33x104c 1.62x104ab 3.87x104b 1.33x102b 2.31x104a 2.77x104ab 2.77x104ab 
AcEW 100 ppm 1.33x104b 3.62x104b 1.37x103a 4.00x102b 1.36x104a 2.18x104a 2.18x104a 
AcEW 150 ppm 0a 1.93x104ab 5.26x103a 0a 1.09x104a 1.70x104a 1.70x104a 
AlEW 50 ppm 1.6x104b 2.46x104b 3.33x105c 6.66x101b 3.73x104b 5.04x104c 5.04x104c 
AlEW 100 ppm 3.33x104b 1.00x104a 1.57x105c 2.00x102b 1.54x104a 4.48x104bc 4.48x104bc 
AlEW 150 ppm 0a 1.04x104a 1.32x105c 0a 9.26x103a 1.68x104a 1.68x104a 
*Total plate counts are expressed as Mean. The Mean within column followed by the same letter are not significantly different 

(Duncan s new multiple range test (P≤0.05). 
 
Table 2 Quality changes of Chinese cabbage after washed acidic electrolyzed water (AcEW) and alkaline 

electrolyzed water (AlEW), then stored in polyethylene plastic bags at 13±1 °C for 4 days 

Treatments 

Parameters 

Ascorbic content 
(mg/100g) 

Total Soluble 
Solids; TSS (%) 

Chlorophyll 
(mg/FW100g) 

Total phenolic 
compounds 
(mg GE/g) 

Unwashed  7.33±3.46d 2.13±0.06b 1.26±0.00c 0.70±0.00d 
Distilled water  10.54±2.10cd 1.93±0.06cd 1.37±0.00b 0.50±0.01f 
AcEW 50 ppm 14.21±0.79abc 2.00±0.00bcd 1.17±0.01d 0.86±0.00a 
AcEW 100 ppm 16.04±0.79ab 2.07±0.10bc 1.36±0.01b 0.80±0.00c 
AcEW 150 ppm 16.96±2.10a 2.00±0.10bcd 1.27±0.00c 0.44±0.00h 
AlEW 50 ppm 12.38±2.75bc 1.90±0.10d 1.17±0.00d 0.52±0.00e 
AlEW 100 ppm 13.75±1.38abc 2.00±0.10bcd 1.39±0.01a 0.80±0.00b 
AlEW 150 ppm 15.13±1.38ab 2.37±0.12a 1.26±0.01c 0.49±0.00g 

*Values are expressed as Mean±SD. The Mean±SD within column followed by the same letter are not significantly different (Duncan s 
new multiple range test (P≤0.05) 
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Table 3    Quality changes of carrot after washed acidic electrolyzed water (AcEW) and alkaline electrolyzed 
water (AlEW), then stored in polyethylene plastic bags at 13±1 °C for 9 days 

Treatments 

Parameters 

Ascorbic content 
(mg/100g) 

Total Soluble 
Solids; TSS (%) 

Carotene content 
(mg/100g) 

Total phenolic 
compounds 
(mg GE/g) 

Unwashed  3.67±0.79a 2.67±0.12a 60.74±0.00f 0.11±0.00c 
Distilled water  2.75±0.00a 2.40±0.00b 59.70±0.00b 0.13±0.00a 
AcEW 50 ppm 2.75±0.79a 2.20±0.00cd 57.36±0.01d 0.11±0.00d 
AcEW 100 ppm 2.29±0.79a 2.13±0.12d 60.68±0.01a 0.08±0.00f 
AcEW 150 ppm 2.29±0.79a 2.27±0.12bcd 56.32±0.02h 0.12±0.00b 
AlEW 50 ppm 2.29±0.00a 2.33±0.10bc 60.32±0.01c 0.07±0.00g 
AlEW 100 ppm 2.75±0.00a 2.10±0.06d 56.97±0.00e 0.09±0.00e 
AlEW 150 ppm 2.29±0.79a 2.13±0.10d 57.40±0.00g 0.06±0.00h 

*Values are expressed as Mean±SD. The Mean±SD within column followed by the same letter are not significantly different (Duncan s 
new multiple range test (P≤0.05) 
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