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Using of Surface Active Agents Integrated Electrolyzed Nanobubbles Water in Two-step Washing
for the Reduction of E. coli and Chlopyrifos on Thai Mint
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Abstract

Thai mint (Mentha cordifolia Opiz.) has a unique aroma and flavor. It has been used as an ingredient in
many Thai recipes, also garnished on plates and consumed as fresh vegetable. In order to improve food safety
washing vegetable is needed to reduce both microbial contaminant and pesticide residue. However, sanitation
method should not affect to the sensory quality of fresh produce. Our previous study in 2017 by Klintham and co-
workers indicated that washing Thai mint through the single-step method could reduce E. coli TISTR 780 for 0.1-
0.60 log reduction. The aim of this study was to investigate the two-step washing method to improve the efficacy
of washing. Four surface active agents were tested by integrating into acidic electrolyzed nanobubbles water
(AEO-NBs, pH 3.5, ORP 1200 mV) in order to reduce E. coli TISTR 780 and chlorpyrifos contaminant in Thai mint.
The results showed the two-step washing method using a combination of Liquid Cleanser” (4% w/w sucrose
laurate) and 40 ppm available free chlorine in AEO-NBs reduced E. coli TISTR 780 by 2-3 log and chlorpyrifos by
60%. This washing method showed no effect on the appearance and aroma of Thai mint. Additionally, it could be
applied to household use as well as industrial process.

Keywords: Washing process, Nanobubbles water, Surface active agents, E. coli, Chlorpyrifos.
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HARNARAAINNION 1A TAEN19819 (Gil et al.,, 2009) @rszuwndilluaunaan AaluldFeudisasluan luueuung mnld
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drszwmilaties (Kintham et al., 2017) mﬂ%mmmLmﬁqaqéquﬁummwL%@ wudn WinseAnannlunisan E.
coli O157:H7 uudnnN1A (Keskinen and Announs, 2011) wazilaafunnstinnizaes Salmonella enterica serovar
Thompson ULNLALEN (Brandl and Huynh, 2014) maﬂmnunmnmin‘iﬂmmmLm@ﬂﬂimmqmmmuwumiﬂ
(Furukuwa et al., 2010) Slummwummmimﬂmfmmimmmwmau ieanie E. col mewmmnmﬂu
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mﬁmﬂimﬁﬁwfmmmmmmmTuLNm (Acidic electrolyte oxidizing nanobubbles water, AEO-NBs)
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FlaRn 0.1% viv AR mmm\mﬂmmﬂummmmm 3 fm'a IAuA St. Andrews®, Liquid cleanser® LLay Safeguard@
mummmmemmmﬂﬂwmﬂgummi A8 Tween 80 Lﬂumm 3 m‘w m\‘iwmummimﬂmemmmmmm 60
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Wasann1ArIAUI L (NBs) utliflanseinde waztn AEO RflnaetuBasyaududu 40 ppm (pH 3 waz ORP 1200
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w1 lmAs 491 AEO NﬁmimmﬁﬁlmNﬁmﬁﬁtﬁﬂiwﬂﬂﬁg'u ROX-10WA-E (Hoshizaki Electric Co., Ltd., Japan)
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Figure 1 Reduction of E.coli (log CFU/g) on Thai mint after two step washing. Mean values on column with

different letter are significantly different according to DMRT at p < 0.05.

NAAINN98N9AITURRY NBAALTE E. coli UuazIvunll wudn Liquid cleanser® way St Andrew® @1N190
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Table 1 Residues of chlorpyrifos on Thai mint after two-step washing.

Washing treatments Thai mint

Step 1 Step 2 . .
Pref)wash 3 minutes Waghing 5 minutes Chiorpyrifos (ppm/g) % Reduction
Before washing 0.67 £0.05a

Tap NBs 0.47+£0.04 b 31.1%

Tap AEO-NBs 0.34+0.09c¢c 50.8%

0.1% v/v Ligquid cleanser® NBs 0.27£0.07d 62.3%
0.1%v/v Liquid cleanser® AEO-NBs 0.27+0.01d 61.3%

Results expressed as mean + standard deviation of four replicates (n = 4). Mean values in column with different letter are
significantly different according to DMRT at p < 0.05.
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AsiaNaNTan WIS (Furukawa et al., 2010) sodium lauryl ether sulfate ﬁﬁ’agjslumummmm St. Andrew® NAN1TA
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11 anionic surfactants Nﬂiywummeﬂ‘LIWJLL‘LIﬂV]Liﬂmmmimm@umﬂ (Ukuku and Fett, 2002) @91 Tween80®
se9u9n ﬂmﬂummm@mmm@ Salmonella Thompson uuwum”l,m (Brandl and Huynh 2014) AINNITUYADAN
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da esanntintlsvilaignansavnanadeld (Gomez-Lopez ef al, 2015) iiiannsld AEO MFunnmasiudasy
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ORP 28atndnemdannsdnefigendn 650 mv arlsinuide E. colivise S. Typhimurium wideseadaneslwidnadans
79 nNMTM electrolyzed oxidizing water (EOW) aunsnananaiinndeldifiesannaniazen pH Aunsatiugas
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et al., 2018)
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