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TablelThe properties of different washing water

pH Oxidation-reduction potential (mV)
Deionized water 6.8+£0.02 ° 52044 ¢
Acidified deionized water 4.5+0.03" 55045 "
Chlorinated water (50mg/1 CI) 3+0.04 ¢ 1018+5°
Chlorinated water (25mg/L CI°)) 3.04+0.02 ¢ 980+4 ©
Neutral electrolyzed water (50mg/L CI) 2.97+0.03 © 10224+6°
Acidified electrolyzed water (50 mg/L CI) 2.324+0.02¢ 1025+4 °
Neutral electrolyzed water (25 mg/ LCI") 3.440.03 ¢ 1000+5¢
Acidified electrolyzed water (25 mg/L CI) 2.8+0.02° 1005+5°

Means, within each column, followed by the same letter (s) are not significantly different at the 0.05 probability
level using Duncan's Multiple Range Test.
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Table 2 Analysis of Variance (ANOVA) of different factors on Shigella Flexneri population

Source (df) MS) F) (P-value)
Temperature 1 5.778 ** 75.565 0.000
Time 1 30.656 ** 400.936 0.000
Shelf life (day) 3 2.501 ** 10.901 0.000
Water type 8 626.755 ** 1024.630 0.000
Error 418 31.961 -—- ---
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Table 3 Descriptive statistics of variables of Shigella flexneri responses based on water type at

Survival

different times and temperature
(log CFU/g)
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Means, within each column, followed by the same letter (s) are not significantly different at the 0.05 probability

level using Duncan's Multiple Range Test.
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Shelf life

Fig 1 Microbial population of Shigella flexneri at diffetent shelf life times after washing at 4°C , 180s.
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temperature
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Contamination with pathogenic bacteria is an important issue of raw vegetable consumption. Washing
plays an important role in reducing the microbial load of raw vegetables and increasing the safety of
these products. Electrolyzed water has been considered as a new disinfectant in last decades. It is
antiseptic, inexpensive and safe component that has antimicrobial effects on different microorganisms.
In this study, usage of different types of washing water has been studied on the reduction of Shigella
Flexneri population in lettuce. The studied washing water included deionized water, acidified
deionized water, chlorinated water with chlorine concentrations of 50 and 25 mg / L, neutralized
electrolyzed water, acidified electrolyzed water with a chlorine concentration of 50 and 25 mg / L .
Different washing times (60 and 180 seconds) and different washing temperatures (4 and 25 °C) also
were assessed. The results showed that electrolyzed water had the best efficiency in reducing the
microbial load of lettuce (77%) and the acidification of electrolyzed water increased its disinfection
efficiency (78.5%). Lettuce washed by electrolyzed water showed slower microbial growth rate during
storage than other ones.

Keywords: Shigella flexneri, Lettuce, Washing water, Shelf life, Microbial load
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