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ABSTRACT 

E 
lectrolyzed water (EW) is a novel technology that has arisen in recent 
years with potential applications in foods, mostly in microbiological 
features, with variations in application modalities, dipping the item in 

solution, where duration may be varied, and being applied in the form of 
spray. Additionally, EW is a potent sanitizing tool that has received a lot of 
attention in the food business worldwide.  
 

Due to the EW properties, its activity on microorganisms is still being 
explored for mechanism elucidation and potential harm, as well as its influ-
ence on intrinsic food features like as color and oxidation. This unconven-
tional or 'green' technology aims to demonstrate the microbiological contam-
ination control of food while exclude or not rely on the use of chemical dis-
infectants as chlorinated water which may result in producing little chemi-
cal/toxic residues. 

 

This review covered the use of EW in animal-derived foods, emphasiz-
ing its safety level, shelf life, and processing. 

INTRODUCTION  

Today's environmental scenario emphasiz-
es the prudent use of natural resources. Emerg-
ing technologies feature properties that reduce 
energy, chemicals and water use. The idea be-
hind this technology is to dispose the use of 
chemical sanitizers to reduce its harmful resi-
dues while still having the potential for many 
various applications, especially in the food 
business. The quest for alternatives to standard 
technology aims to improve the applied meth-
ods for control of food microbiology & food 
technology, physicochemical properties, and 

food quality. Green chemistry is one or more 
of the principles of electrolyzed water technol-
ogy (Proctor. A, 2011).  

 

In addition, Foodborne illness has become 
a major public health concern across the world. 
According to the Centre for Disease Control 
and Prevention (CDC), more than 250 food-
borne illnesses have been discovered thus far, 
resulting in 48 million people becoming ill in 
the United States each year. More precisely, 
around 128 000 people are hospitalized each 
year, and 3000 people die, inflicting patients 
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pain and a costly burden on society. According 
to the CDC 2016 annual report, norovirus 
caused the majority of foodborne infections, 
followed by Salmonella and Shiga toxin-
producing Escherichia coli (López-Gálvez. F 
et al., 2021). As a result, cleaning and sanitiza-
tion are two of the most important procedures 
in ensuring food safety throughout food pro-
cessing, as monitored by the Hazard Analysis 
and Critical Control Point (HACCP) system. 

 

Electrolyzed water (EW) may serve as an 
innovation with many uses in the food industry 
since it is adaptable, easily produced, and re-
quires little alterations in locations where water 
is already utilized (Athayde, D. R. et al., 2018). 
EW, as one of the most intriguing sterilization 
agents for microbial control in the food indus-
try in the past few years, can be generated from 
diluted NaCl solution and displays strong 
broad-spectrum bactericidal performance ow-
ing to the synergistic contribution of available 
hypochlorous acid with chemical formula 
(HOCl) and molecular formula (HClO), hypo-
chlorite ions (ClO-), pH, and oxidation-
reduction potential (ORP) (Zhao, L. et al., 
2021). 

 
The key benefits of EW are the utilization 

of brine in production and the potential of local 
acquisition (Al-Haq, M.I. et al., 2005 and 
Huang, Y.R. et al., 2008). Other benefits in-
clude the safety of EW at neutral or basic pH, 
when HOCl or OCl- are present, which have 
strong action on bacteria and a limited evapo-
ration capacity (White, G. C., 2010). Another 
advantage is the wide range of uses, such as 
spray, ice, and food dipping in EW. Also, it is 
produced very fast and simple, with cheap 
manufacturing costs, avoiding the transit, stor-
age, and environmental risks associated with 
chemical goods. The latest innovations of food 
industry designed to relies on the use of such 
new and novel application option (Athayde, D. 
R. et al., 2018). Because of its significant bac-
tericidal effects on many spoilage and patho-
genic bacteria, including as Salmonella and 
Escherichia coli (Gómez-López ,V.M. et al., 
2015 and Han, D. et al, 2018)ز 

 

EW has been frequently favor to be as an 
alternative of chemical disinfectant for slaugh-

ter houses. Actually, electrolyzed water comes 
in two varieties: acid electrolyzed water 
(AEW) and slightly acid electrolyzed water 
(SAcEW). The ease of manufacture, ease of 
industrial and agricultural use, efficient anti-
bacterial activity, and cost-effectiveness of EW 
have all boosted its use (Han, D. et al, 2018 
and Gil, M.I. et al., 2015)ز 

 

Therefore, the objectives of this review 
were to focus on the fundamentals of EW in 
the food industry, including its composition, 
benefits and drawbacks, processes, applica-
tions, and other certain trends. 

 

FOOD CONTAMINATION 

Microbial contamination is a frequent pub-
lic issue in the food business since it can lower 
the shelf life and increase the danger of fresh 
meat and meat products being contaminated. 
Reduced microbial contamination during ani-
mal slaughter is critical for both producers and 
customers to prevent economic losses and 
health risks (Patsias, A. et al., 2006 and 
Petrou, S. et al, 2012). Because of their anti-
microbial efficacy, convenience, and low cost, 
chlorine-based decontamination disinfectants 
such as sodium hypochlorite (NaClO) and 
chlorine dioxide (ClO₂) are the most common-
ly used interventions in animal slaughter plants 
(Ban, G.H. & Kang, D.H., 2016; Duan, D. et 
al., 2017 and Visvalingam, J. & Holley, R.A., 
2018).  However, past research has cautioned 
consumers about chlorine's low efficiency for 
microbe reduction on meat and meat-contact 
surfaces (Cai, L. et al., 2018; Park, S.H & 
Kang, D.H., 2018 and Killinger, K.M. et al., 
2010). 

 
Furthermore, toxic chlorination by-

products, primarily chloroform, trihalome-
thanes, and halo acetic acids, have been detect-
ed in cheese and beverages as a result of disin-
fectants employed in the industry to clean and 
sanitize every contact surfaces and processing 
tools, as well as its formation during the food 
manufacturing process as a result of reactions 
between chlorine residuals and precursors that 
exist in foods (carbohydrates, lipids, and pro-
teins) (Cardador, M.J., 2016). 
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It was additionally established that sodium 
hypochlorite, when employed as a disinfectant, 
may create chloroform when it reacts with or-
ganic molecules (Waters, B.W. & Hung, Y., 
2014). According to World Health Organiza-
tion (WHO) warnings, the possible consumers’ 
health danger of chlorinated by-products in-
cluding increase cancer risk, spontaneous abor-
tions, and birth deformities. Due to the limita-
tions of typical chlorine-based disinfectants, 
the search for alternative disinfectants for meat 
and poultry decontamination is continuing 
(Wang, H. et al., 2019). 

 

 Consequently, EW has been employed to 
improve the quality and safety of animal-
derived meals during several processing phas-
es. In poultry business, for example, EW 
serves to disinfect processing plant water, low-
ering the danger of cross-contamination (Melo, 
E.F. et al., 2019). It can also be used to sani-
tize equipment and surfaces in meat processing 
plants (Rebezov, M. et al., 2022). These EW 
techniques can assist to lower the danger of 
contamination in the food manufacturing pro-
cess.  

 

The use of EW successfully decreases mi-
crobial contamination and has significantly 
contributed to the delayed rotting of meat. It is 
a non-toxic liquid that spells doom only for 
harmful germs, not natural human body pro-
cesses. Empowered Water is a gentle sub-
stance that doesn't have any harmful elements. 
It can be used as sanitizer without worrying 
about toxic chemical traces. However, there 
are several problems about using electrolyzed 
water in the meat business, such as the stability 
of accessible chlorine under varied storage 
conditions, corrosion resistance, and residual 
chlorate (Wang, H. et al., 2019). 
 

ELECTROLYZED WATER (EW) MECH-

ANISM 

The electrolysis of water and EW making 
process occurs when a sodium chloride brine 
(or other salt with chlorine) pass through an 
electrolysis cell with two poles: anode (+) and 
cathode (-), with or without membrane. Sys-
tems with membrane division can result in two 
types of water: acidic electrolyzed water 
(AEW) at anode side and basic (alkaline) elec-

trolyzed water (BEW) at cathode side (Huang, 
Y.R. et al., 2008 and Cui, X., 2009). The 
mains products in anode are chlorine gas (Cl2) 
dissolved, hypochlorous acid (HOCl) and hy-
drochloric acid (HCl), and at the cathode is 
sodium hydroxide (NaOH) and H2 dissolved. 
Anode produces water with sanitizer character-
istics and cathode produces water with clean-
ing properties, mainly because Cl2 and HOCl) 
and NaOH, respectively (Athayde, D.R. et al., 
2018). 

 

When an electrical current is sent through a 
solution of water and salt, hypochlorous acid 
(HOCl) and sodium hydroxide (NaOH) are 
formed. The active component responsible for 
EW's antibacterial effects is HOCl. A diluted 
salt solution is fed through an electrolytic cell 
with a membrane divider between the two 
electrodes, and AEW is produced in the anode 
at low pH, high ORP, and high accessible 
chlorine concentration (ACC). SAcEW is kind 
of electrolyzed water that has a greater pH, 
lower ORP, and lesser ACC than AEW. It is 
produced by running diluted NaCl or HCl so-
lutions through an electrolytic cell with no 
membrane between the two electrodes (Gil, 
M.I. et al., 2015 and Rahman, S.M.E. et al., 
2010) 

. 

EW APPLICATIONS IN FOOD 

Electrolyzed water has been increasingly 
employed in the field of food science and tech-
nology over the past few decades because of 
its environmental friendliness, low cost, and 
ease of application. The look of EW was ini-
tially employed as a sanitizer and cleaning 
agent. EW has demonstrated considerable ap-
plication potential in food sanitation by elimi-
nating common pathogens such as viruses, 
bacteria, and fungus in a very short amount of 
time. The use of EW in food preservation is 
mostly concerned with the microbial manage-
ment of poultry, beef, seafood, fruits and vege-
tables (Rahman, S.M.E. et al., 2016).  

 
Electrolyzed water is used in a variety of 

foods, usually in conjunction with the action of 
bacteria. Some AEW characteristics in Vibrio 
parahemolyticus and Listeria monocytogenes 
were examined in prawn storage at various 
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temperatures (Xie, J. et al., 2012). Other re-
search using Vibrio parahemolyticus was con-
ducted in shrimps (Wang, J.J. et al., 2014 and 
Wang, J.J.  et al., 2014), while Quan, Y. et al., 
2010 evaluated SAcEW impact in Vibrio vul-
nificus and compared the effects of EW to sodi-
um hypochlorite. The influence of EW on E. 
coli and Salmonella spp. in frozen shrimp was 
investigated, as well as the influence on quality 
(Loi-Braden, M.H. et al., 2005). AEW in ice 
form was tested on shrimp quality preservation 
in the dark settings (Lin, T. et al., 2013), where 
AEW ice is a good inhibitor of polyphenol oxi-
dase enzyme, which causes melanosis and loss 
in shrimp acceptability (Wang, J.J. et al., 
2014). 

 
Numerous investigations have demonstrat-

ed that EW may successfully eliminate harmful 
microorganisms in animal-derived foods. For 
example, Liao, X.  et al., 2020 discovered that 
washing chicken with 50 ppm EW for 5 
minutes greatly decreased Salmonella and 
Campylobacter populations. In a similar way, 
Ananda Baskaran, S. et al., 2012 concluded 
that spraying 50 ppm EW on cattle carcasses 
decreased the counts of E. coli O157:H7 and 
Listeria monocytogenes. These findings imply 
that EW can be a valuable technique in lower-
ing the risk of foodborne pathogens linked 
with meat and poultry products. 

 
Electrolyzed water effectiveness was com-

pared to 2% lactic acid and hypochlorite solu-
tions in pork (Mansur, A.R.  et al., 2015 and 
Brychcy, E. et al., 2015) and ready-to-eat 
meat with Listeria monocytogenes, Salmonella 
typhimurium, and Campylobacter jejuni 
(Fabrizio, K.A. & Cutter, C.N., 2004). More-
over, EW impact was investigated by soaking 
fish, chicken, and beef surfaces in E. coli, Sal-
monella, and Listeria monocytogenes (Al-
Holy, M.A. & Rasco, B.A., 2015). In addition, 
dip treatment was used to study its effect on 
Listeria monocytogenes and Salmonella typhi-
murium in chicken breast flesh (Rahman, 
S.M.E.  et al., 2012). Pseudomonas spp. was 
also tested when SAEW was sprayed to fresh 
cut vegetables (Pinto, L.  et al., 2015). 

 
The latest studies have demonstrated that 

EW treatment can not only control microor-

ganisms in post-harvest fruits and vegetables, 
but also improve its quality by delaying senes-
cence (Aday, M.S., 2016), controlling diseases 
(Hussien, A.  et al., 2018) and alleviating 
chilling injury (Shi, F. et al., 2020). Further-
more, some research has indicated that EW 
treatment can eliminate pesticide residues in 
fresh fruits and vegetables (Qi, .H et al., 2018). 
As a result, EW treatment appears to be a very 
promising approach of maintaining post-
harvest fruits and vegetables (Athayde, D.R.  et 
al., 2018).  
 

EW AND SHELF-LIFE  

Previous research has shown that using 
AEW and SAcEW in a laboratory environment 
or large-scale chicken slaughter factories may 
not only lower the initial microbial load but 
also increase the shelf life of chicken carcasses 
(Duan, D. et al., 2017 and Wang, H. et al., 
2018). EW has also been proven to extend the 
shelf life of animal-derived foods by suppress-
ing rotting germs (Liao, X. et al., 2020), for 
example, discovered that washing chicken with 
EW increased its shelf life by up to 5 days. 
Similarly, Ananda Baskaran S. et al., 2012 
showed that spraying of beef carcasses with 
EW, increased the shelf life by up to 10 days. 
These outcomes indicated that EW can be uti-
lized to increase the shelf life of meat and 
poultry products. 

 
EW STORAGE 

Whereas it is preferable to utilize electro-
lyzed water immediately after preparation to 
maximize its bactericidal effects, it is occa-
sionally necessary to retain the water for a 
length of time (Nagamatsu, Y. et al., 2002).  
The purification effects of EW are directly 
connected to its ACC stability during storage 
circumstances and in the presence of organic 
contaminants (Okano, T. et al., 2022 and 
Ding, T. et al., 2016). Many research suggest-
ed that EW without organic compounds is the 
best treatment condition (Chen, Y. et al., 
2017). Yet, this is an ideal circumstance since 
organic chemicals are abundant in meat 
slaughtering settings. 

 

Despite the fact that fresh water is con-
stantly delivered into the chiller tank in the 
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chicken slaughter line, a rise in different or-
ganic compounds from carcasses can be plain-
ly seen. The presence of organic materials 
could lead to the degradation and undesired 
consumption of ACC, directly resulting in an 
ACC decrease and weakening decontamination 
effectiveness. Therefore, it is of great signifi-
cance to evaluate ACC changes during differ-
ent storage conditions and in the presence of 
organic materials (Wang, H. et al., 2019 and 
Ayebah, B. & Humg, Y., 2005) 

 

EW DRAWBACKS 

Little is known about the principal prob-
lems of electrolyzed water in practical applica-
tions, such as the stability of available chlorine 
under varied storage conditions, corrosion re-
sistance, and residual chlorate (Yan, P. et al., 
2021). Another drawback, due to the presence 
of organic debris (protein & lipids), which can 
induce a reduction in EW activity (Cressey, P. 
et al., 2008). Also may cause a side effect in 
infants exposed to high level of chlorate or its 
toxic byproducts 

Regular assessment of electrolyzed water's 
corrosiveness on metals is crucial. The use of 
chlorine-based disinfectants in conjunction 
with electrolyzed water also contributes to 
chlorate contamination in food (Ayebah, B. & 
Hung, Y., 2005; Han, Q. et al., 2017; Li, F. 
et al., 2022 and Zhang, B. et al., 2023). The 
WHO suggests 0.7 mg/L as a guideline for 
chlorate concentrations in potable water, and 
the European Food Safety Authority (EFSA) 
published an opinion on the chronic and acute 
public health risks of dietary exposure to chlo-
rate, resulting in a tolerable daily intake of 
0.003 mg chlorate/kg body weight and an 
acute reference dose of 0.036 mg/kg body 
weight (WHO, 2017 and EFSA, 2015). Ac-
cordingly, monitoring the quantities of residual 
chlorate in electrolyzed water applications is 
thus a critical concern. 

 

CONCLUSION 

B 
ased on the present review, EW has 
demonstrated encouraging outcomes in 
enhancing the safety and shelf life of 

animal-derived foods. It can be used in a varie-
ty of processing processes to mitigate microbi-

al contamination and increase the shelf life of 
meat and poultry products. More studies are 
needed, however, to assess the long-term ef-
fects of EW on food quality and safety, as well 
as the possible environmental repercussions of 
its usage.  

As a whole, EW looks to be a valuable tool 
in the food sector, but its application should be 
closely controlled and regulated to ensure food 
safety and sustainability. More research is 
needed on this technology and its potential us-
es in the food sector, as well as its features and 
processes. 
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