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Disinfection Effects of Electrolyzed Water on Strawberry
and Quality Changes during Storage
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Abstract

Disinfection of electrolyzed water (EW) on strawberty by immersion washing and quality changes during storage
at 5T was compared with one immersed in chlorine water and not treated. Total count of strawberry washed
with EW by immersion in 10 volumes of EW for 20 min was decreased to about 2 log cycle compared to the
untreated. And rate of microbial growth during storage was lower than others. Decaying ratio in strawbeny treated
with electrolyzed low-alkalinewater (EW-2) showed lower as of 10% level after 5 days of storage compared) to
the untreated and the treated with chlorine water (CW). Hardness in the treatment of EW was not changed significantly
until 3 days of storage, after then rather increased. Change in surface color of strawberries was observed; L value
in the CW tieated and the untreated increased whereas it decreased in the treatment of EW. And color difference( AE)
during storage was observed the lowest in the untreated until 3 days of storage. The initial value of residual chlorine
in the treatment of EW was at the level of 0.04~0.06 ppm, and 1~3 days later, showed almost the equal value
to level of 0.02~0.03 ppm in all treatments. Sensory characteristic during storage was preferable on strawbeny
washed with EW (EW-1 and EW-2) to the other treatments.
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Table 1. General physicochemical properties of cleaning water
used in this study

Physicochemical properties

Treatments
pH ORP@mV)  HCIO(ppm)
NT” -
cw? 10.90 520 101.59
EW-1” 2.53 1,167 80.49
EW-2Y 837 529 104.81
"Not treated.

2100 ppm NaCIO solution,
Electrolyzed oxidizing water produced by diaphragm type.
Blectrolyzed low-alkaline water produced by non-diaphragm type.
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Table 2. Disinfection effect of electrolyzed water on strawberry by immersion methods

Immersion time (min)

Initial

1 3 5 10 20 30

pH 223 223 22 w2 223 223 224

ORP’(mV) 1,169 1,165 1,165 1,167 1,168 1,165 1,167

EW-17 HCIO(ppm) 101.06 7021 70.14 76.74 79.36 7187 80.14
Total count (CFUJg) 3.05x10* 5.55x10° 3.80x10° 2.24x10° 1.14x10° 645x10° 6.85x10°
Coliform count (CFUfg) ~ 2.50x10* 5.65x10° 2.12x10° 7.81x10' 475x10° 7.00x10' 2.11x10'

pH 871 8.42 853 857 857 8.61 8.60

ORP(mY) 646 601 594 605 605 589 624

Ew-2 HCIO(ppm) 21879 21467 21191 21347 21418 21311 21233
Total count (CFUfg) 3.05x10" 4.80x10* 225%10° 1.30x10° 3.50x10' 2.50x10" 7.00x10"

Coliform count (CFUfg) ~ 2.50x10° 8.90x10° 1.10x10° ND? ND ND ND

?Oxidalion—reduclion potential.
I Refer to Table 1.
ND : <10' CFUfmL.
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Table 3. Changes in microbial counts of strawberry immersed in different cleaning solution during storage at 5T

(Unit : CFU/g)
Cleaning Storage time(days)
solution Microbial counts 0 1 3 5 7
Total count 1.80x10* 1.05x10* 1.10x10" 9.01x10° 4.50x10°
T Coliform count 5.00x10’ 100x10° 2.18x10° 4.24x10° 1.00x10°
Psychrotrophic 2.55x10* 8.15x10" 4.15x10* 107x10* 1.17x10°
Bacillus cereus ND ND ND ND 1.50x10"
Total count 6.20x10° 875x10° 9.00x10° 721x10° 1.00x10*
oW Coliform count 3.00x10' 2.19x10' 8.33x10° 3.50x10° 420x10’
Psychrotrophic 1.95x10° 475x10° 8.14x10* 3.12x10* 7.14x10°
Bacillus cereus ND ND ND ND ND
Total count 5.00x10° 3.65x10° 1.50x10’ 525x10° 3.00x10*
iy Coliform count ND 15010 6.90x10" 400x10c 420x10°
Psychrotrophic 3.05x10° 3.15x10° 424x10° 725x10° 8.00x10°
3
Bacillus cereus ND ND ND ND ND
Total count 1.85x10° 2.90x10° 1424107 1.90x10° 6.50x10°
—_ Coliform count ND 1.66x10' 5.78x10' 495x10' 400x10°
Psychrotrophic 3.55x10° 1.00x10° 7.14x10° 4.15x10° 2.18x10°
Bacillus cereus ND ND ND ND ND

Refer to Table 1.

@rle] A & EAWNIE ARE A3, WA H§r] &g ol Me 747t 1,051~1.230 glem’S] HAE BE oy A
735 Table 494 B upe} o] BE Mg FolA AF SEE ARG AgpdA d43] =ddes AS
3dA 7R = Ao Walr) giont A 5UR Fxel s E 5 Ak 53] Ar)Eas A2l e A% 3Y7A
BT 30%21 Ao vla] EW-2 Agl el A e A% SLR71A] € 2% A3t A9 gloirt 1 o] Felle 03818 Frtet
10% 555 2o FxE] 2 Qi A vl w2 #H7) t AF%S RAFAUTHFE. 1.

&% HAFU

A5 o] 5]
E=XzZte| st @7]9] RAME k= Table 5o|A 9} Zo] 27] Lk
AAFE B7) A7) 27|FS 1,347~1,3% gem® 5 37.80~39.11, aZt-2 39.17~38.23, bgke 25.70~26.67 &
olgen e AT 1,105~1216 gem® $5=0 2 200~300 o= A A7 27)o= ZH s Ty ks CW AT

gom® AT Zadte Aoz vegth FAHETY B 1 cw AelTrts EW e O 2 L a, bt

A 3T
2 = -
A SUA 121 gom'2 2A) 2@ WEl AAT yyg 2100} qgrizte] ATISE TA2 Toh CW A
27 AR o & Lgho] F7kske 7B3s B9l v A7)
Table 4. Decaying ratio of strawberry immersed in different B Ao 7e At 4TS v =90k A7)t

T om A

cleaning solution during storage at 5C . W] W2 AHABGS Hlma] BE Alzzke] o2 )
Ui % gurle sigod BAgToNE A% SR 836, CW
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0 1 3 5 7 547 7.06~7.48 502 & o] 2 YERITE 121

NTY 0 0 0 30 70 A7) 287 Aelol o 7] FRALFE 0.04~0.06

cw? 0 0 0 20 50 ppm TEOZ CW A 2| 2132} 007 ppmEthe Tha 22
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“Refer to Table 1. el S cHFig. 2).
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Fig. 1. Changes in hardness of strawberry immersed in different
cleaning solution during storage at 5T.

Symbols : Refer to Table 1.
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Fig. 2. Changes in residual chlorine content of strawberry
immersed in different cleaning solution during storage at 5T.

Symbols : Refer to Table 1.
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Table 5. Changes in Hunter’s color value of strawberry immersed
in different cleaning solution during storage at 5T

g Storage time (da

Treatments c;-ll(l)]rIl tszrihsle 0 1 : 3 ( }’)5 7
L 37.80 36.97 38.17 3692 3836
NT 39.17 37.19 3760 3590 3835
b 2570 2415 23R 1884 2233

AE 0.84 3.48 3.55 8.36 409
L 37.04 3876 3854 312 39.73
ow? 3930 3904 3690 368 3517
2349 2370 2060 2190 2264

AE 2.86 2.63 6.29 526 6.09
L 3920 3668 36.03 33.61 36.62
EW-? 3950  38.18 38.98 36.95 38.09
b 2827 2395 2122 2083 2230

AE 248 3.05 5.36 748 444
L 39.10 3594 3524 34.18 35.84
Ewa 37.65 3804 3621 3789 370

2589 2125 2076 2078 2153
AE 247 5.60 7.06 6.87 521

Refer to Table 1.

Table 6. Sensory characteristics of strawberry immersed in
different cleaning solution during storage at 5T

Sensory Storage time(day)
doracerisis "M TG 3 5 7 Foalwe

NI’  BS9® 670 A70° BC4S® BSO® 418+
CW?  A74 66 BSS® (33 BT 163
EW-°  B60® 64° A7I* ABS3® AGT® 1760
EW-2Y AB68 65 A73  A65 A69 049
Fvalue  255° 006 4.59%% 7.00%%* 716+

Appearance

NT 61 65 73 53 ABSS 200
CW 6% 66° 61" 51 BAI° 515
Color EW-l 63 69 64 61 A6l 039
EW2 70 70 63 67 A68 040"
Fvale 088" 0.19% 125 186™ 456+

NT 73 A69" 70" 63 ABSQ® 33
CW 63 B53 68 50 AB55 231™
Flavor EW-1 73 A4 660 59® BAT 611
EW2 64 A68 67 55 A65 076°
Fvalue 095 347+ 0.3% 108™ 252°

NI  62° 66 72° ABSO® B4Sc 525%
W 67 600 59 B4 B3P 82w
EW-l 64 67 65 ABSS A59 128"
EW2 65 67 64 A64 A6T 009
Fvalie 018" 061 141" 323+ 787%%

Overall
acceptance

“Refer to Table 1.

*Means with the same superscripts in a Tow are not significantly different from
each other at p <0.05 as determined by Duncan’s multiple range test.

APMeans with the same superscripts in a column are not significantly different from
each other at p <0.05 as determined by Duncan’s multiple range test.
Mot significant, * p<0.05, ** p<0.01, *** p<0.00L.
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