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Acidic electrolyzed water: Food additive or sanitizer?

Dear Dr. Paul Finglas,

The term “food additive” has been used to describe “acidic electro-
lyzed water” in a lot of publications, especially in food and health fields
(Table 1). It is important to indicate that in literature, various reports
make unsubstantiated claims about the classification of “electrolyzed
water” as a “food additive”. Some sources state that certain countries,
including Japan, Korea, and the USA, consider “electrolyzed water” a
“food additive” (Q. Chen et al., 2023a; Ding et al., 2019; Liao et al.,
2020; Zhang et al., 2024). However, other reports indicate that these
same countries designate “electrolyzed water” as a “sanitizer” or
“disinfectant” (Lee et al., 2014).

It appears that some authors mistakenly use the terms “food addi-
tive” and “sterilizer” interchangeably in describing “electrolyzed water”.
This confusion may stem from the varying definitions of the term “food
additive” between Japan, where the industrial use of “electrolyzed
water” originated, and other countries and international organizations.
This Letter to the Editor aims to explore the reasons and the origin of this
confusion.

To explore this issue, a literature search was conducted using three
main database platforms: Web of Science, Science Direct, and Scopus
(Table 1). Various combinations of terms related to “electrolyzed water”
were utilized in this search, including “acidic”, “electrolyzed”, “water”,
“food”, “additive”, “sanitizer”, “disinfectant”, “oxidizing”, “slightly”,
and “electro-activated”. These terms were used both individually and in
combinations, as shown in Table 1.

Due to the extensive number of references found in the literature by
combining the terms “electrolyzed water” with “sanitizer” or “disinfec-
tant,” which totaled hundreds or even thousands, I decided to focus on
those related to “food additive” and “acidic electrolyzed water” from the
ScienceDirect database. However, I also included some additional ref-
erences pertaining to the use of “electrolyzed water” with “sanitizer”,
“disinfectant”, and those related to both “food additive” and “disinfec-
tant/sanitizer” as seen in Table 2.

It is important to note that the term “food additive” used in
conjunction with “acidified electrolyzed water” appears less frequently
than the terms “sanitizer” or “disinfectant”. For instance, in the Scien-
ceDirect database, the usage counts for these terms are as follows: 319
for “food additive”, 1257 for “sanitizer”, and 1173 for “disinfectant”
(Table 1).

Another point mentioned in Table 2 is that although some papers
claim that “electrolyzed water” has been approved as a “food additive”
in Japan, Korea, and the USA, the literature review indicates that only
Japan has adopted this designation, as this will be discussed further
below.

Before addressing whether “acidic electrolyzed water” is considered
a “food additive” or “sanitizer”, especially in Japan, it’s important to
understand how Japanese food agencies define food additives.

https://doi.org/10.1016/j.fochx.2024.101973

The Food Safety Standards and Evaluation Division of the Consumer
Affairs Agency in Japan (https://www.caa.go.jp/en/policy/standards
_evaluation/food_additives_en) mentions that “the Ministry of Health,
Labour and Welfare (MHLW) enacted the Food Sanitation Act (FSA) as the
first comprehensive Act for food safety/hygiene, and introduced a positive list
system for food additives”. After that, the Food Sanitation Act (FSA), in the
first Chapter, defines “food additive” as:

“Food additives:

(1) Substances used in or on food in the process of manufacturing food, or
(2) Substances used for the purpose of processing or preserving food.

Consequently, “food additive” includes both substances remaining in the
final products, such as food colors and preservatives, and substances not
remaining in the final products, such as microorganism control agents and
filtration aids. "

The FSA clearly states that “the scope of food additives it refers to is
different from that defined by the Codex Alimentarius Commission (CAC)”. It
continues to clarify that “The substances given below, which are not defined
by the CAC as food additives, are all categorized as food additives in Japan.

(1) Processing aids, * like infiltration-supporting agents
(2) Vitamins, minerals, and amino acids
(3) Flavoring agents

* Processing aid means any substance or material, not including appa-
ratus or utensils, and not consumed as a food ingredient by itself, inten-
tionally used in the processing of raw materials, foods or its ingredients, to
fulfill a certain technological purpose during treatment or processing and
which may result in the non-intentional but unavoidable presence of residues
or derivatives in the final product (CAC, Procedural Manual, “Section I :
Definitions for the purpose of the Codex Alimentarius”)”.

FSA categorizes food additives based on their roles and effects (Bu-
reau of Public Health, Tokyo Metropolitan Government; https://www.
hokeniryo.metro.tokyo.lg.jp/shokuhin/eng/shokuten/shokuten2.html)
as follows:

A. Food Sanitation Act categories
(1) Designated food additives

Designated additives are substances that the Minister of Health, Labour
and Welfare considers unlikely to harm human health, based on Article 10 of
the FSA.

Notice: ONLY SUBSTANCES LISTED BELOW are allowed to use for food
additives such as coloring, preservative, sterilizing, and manufacturing agents
in Japan (excluding Natural flavoring agents and ordinary foods used as food

Received 5 September 2024; Received in revised form 3 November 2024; Accepted 5 November 2024

Available online 12 November 2024

2590-1575/© 2024 The Author. Published by Elsevier Ltd. This is an open access article under the CC BY-NC license (http://creativecommons.org/licenses/by-

nc/4.0/).


https://www.caa.go.jp/en/policy/standards_evaluation/food_additives_en
https://www.caa.go.jp/en/policy/standards_evaluation/food_additives_en
https://www.hokeniryo.metro.tokyo.lg.jp/shokuhin/eng/shokuten/shokuten2.html
https://www.hokeniryo.metro.tokyo.lg.jp/shokuhin/eng/shokuten/shokuten2.html
www.sciencedirect.com/science/journal/25901575
https://www.sciencedirect.com/journal/food-chemistry-x
https://doi.org/10.1016/j.fochx.2024.101973
https://doi.org/10.1016/j.fochx.2024.101973
https://doi.org/10.1016/j.fochx.2024.101973
http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/

D. Alwazeer

Table 1

Food Chemistry: X 24 (2024) 101973

Results of search on ScienceDirect, ScienceDirect, and Scopus for “electrolyzed water”.

Word/term combinations used in search

Number of results (references)

Web of Science ScienceDirect Scopus
Words
“Electrolyzed”, “Water”, “Food”, “Additive” 30 973 1419
“Acidic”, “Electrolyzed”, “Water”, “Food”, “Additive” 7 931 761
“Acidic”, “Electrolyzed”, “Water”, “Sanitizer” 113 847 1641
“Acidic”, “Electrolyzed”, “Water”, “Disinfectant” 126 906 1628
“Electrolyzed”, “Water”, “Sanitizer” 278 869 2356
“Electrolyzed”, “Water”, “Disinfectant” 296 945 2579
Terms
“Electrolyzed Water”, “Food Additive” 0 169 609
“Acidic Electrolyzed Water”, “Food Additive” 0 84 339
“Electrolyzed Acidic Water”, “Food Additive” 1 4 22
“Electrolyzed Oxidizing Water”, “Food Additive” 1 0 303
“Slightly Acidic Electrolyzed Water”, “Food Additive” 0 46 176
“Slightly Acidic Electro-Activated Water”, “Food Additive” 0 13 0
“Electrolyzed Water”, “Sanitizer” 278 698 2126
“Electrolyzed Water”, “Disinfectant” 226 634 2115
“Slightly Acidic Electrolyzed Water”, “Sanitizer” 34 183 866
“Slightly Acidic Electrolyzed Water”, “Disinfectant” 51 187 750
“Acidic Electrolyzed Water”, “Sanitizer” 87 376 1488
“Acidic Electrolyzed Water”, “Disinfectant” 102 352 1403

additives).

(2) Existing food additives

Other than the designated additives, certain substances are permitted for
use and distribution in Japan, as an exception, without the designation system
provided by the FSA because they are widely used in Japan and have a long
history of human consumption.

(3) Natural flavoring agents

Additives used for adding flavors, such as apples and green tea, and those
obtainable from animals or plants like milk, which are generally used in small
amounts and which have exhibited no adverse effects on health through many
years of people eating them, are approved for use.

(4) General food and drink additives.

Articles that have generally been served for human consumption and that
are used as additives

B. Categories by use
Additives are categorized by their roles and effects as follows:
(1) Items necessary for the production and processing of food
These items are required for the production and processing of certain
foods, including enzymes, filter aids, oil eluents, anti-foaming agents, and
acidic and alkali processing aids.
Examples:
— Coagulants for solidifying tofu.
— Kansui alkaline water used in the process making ramen noodles from
wheat.
— Activated charcoal used when filtering beer, etc.

(2) Items used to improve food taste and appearance

These items are added to improve food flavor and appearance to create

attractive, high-quality food.
Examples:

— Colorings, color fixatives, and bleaching agents to improve food color
— Flavoring agents to add fragrance

— Sweeteners and seasonings to improve food taste

— Emulsifiers and thickening agents to improve food texture.

(3) Items for improving food preservation and preventing food poisoning

These items are used to prevent decomposition due to food oxidation or
deterioration and microorganism propagation, as well as to improve food
preservation.

Examples:

— Preservatives
- Antioxidants
— Disinfectants and anti-mold agents

(4) Items which fortify food nutrition

These items are used for fortifying and enhancing the existing nutritional
content of food and for adding nutrients required by human beings.
Examples:

— Vitamins
— Minerals
— Amino acids

From the previous definition of Food Additives by FSA in Japan, we
can derive the following notes:

I. The Japan Food Safety Standards and Evaluation Division’s food
additive list includes “hypochlorous acid water” under No. 177 but
not “acidic electrolyzed water” (https://www.ffcr.or.jp/en/ten
ka/list-of-designated-additives/list-of-designated-additives.html).

II. Sterilizing agents, disinfectants, anti-mold agents, and acidic and
alkali processing aids are considered food additives.

Regarding the Ministry of Health, Labor and Welfare’s designation of
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Examples of the usage of the term “Electrolyzed Water” in the literature.

Description of EW

Country
concerned

Identified sentence

Reference

Food additive

Sanitizer/Disinfectant

Japan, Korea,
USA
Japan

Japan
Japan

Japan

Japan, Korea,
USA

Japan, Korea,
USA

Japan

Nd

Japan, Korea,
USA
Nd7‘.-

Japan
Japan

Japan, Korea,
USA

Nd

Japan

Japan

Japan, USA
Japan

Japan, USA
Japan

Japan, Korea,
USA

Japan, Korea,

USA
Japan

Japan

Japan
Japan

Japan
Japan
Japan

US, Japan, and
Korea

Nd

Nd

“EW (Electrolyzed Water) is also generally recognized as safe (GRAS) and already regarded as a legitimate
food additive in the US, Japan, and Korea (Xuan et al., 2017).”

“In Japan, EW is designated as a food additive in June 2002, and EW includes AEW and SAEW in the current
ingredient standard. In addition, as the same sterilization agent of halogen type, sodium hypochlorite is
designated in the year 1955, and advanced sarashmeal powder is designated as food additive in 1931 (Japan
Food Safety Commission 2006).”.

“As early as 2002, EW has been designated as a food additive by the Ministry of Health, Labour and Welfare
of Japan (Official Gazette No. 3378 MHLW Notification No. 212; MHLW 2002).”.

“Japan’s Ministry of Health, Labor and Welfare have approved Acid Electrolyzed Water (AEW) in 2002 as a
food additive. .

“In 2002, it (AEW) was recognized as a food additive by Japan. At present, the use of AEW on fruits and
vegetables has been officially approved by China, Japan, and USA”.

“Electrolyzed oxidizing water, a novel antimicrobial agent and permitted food additive in Japan, is produced
by electrolysis of a diluted salt (NaCl) solution in a cell containing the anode and cathode electrodes that are
separated by a membrane.”

“Slightly acidic electrolyzed water has been approved as a food additive in the United States, Japan, and
Korea”.

“SAEW is a legal food additive in the United States, Korea, and Japan™.

“SAEW has been approved as a food additive by the Japanese Ministry of Health, Labour and Welfare™.
“Slightly acid electrolyzed water (SAEW) is a novel antimicrobial agent and has been widely approved as a
legal food additive”.

“SAEW has been approved as a food additive in the US, Japan, and Korea”.

“the primary objective of this study was to evaluate the effect of neutral EO water as a permanently
administered water additive on water quality and performance of broiler chickens”.

“Electrolyzed acidic water has been approved as a food additive in Japan™.

“In 2002, it was recognized as a food additive (fungicide) by the Ministry of Health, Labor and Welfare of
Japan, and it has been applied to the disinfection of food-processing utensils as well as fruits and vegetables”.
“In addition, as a food additive, SAEW has been applied in the U.S., Japan and Korea™.

“Slightly acidic electrolyzed water and sodium benzoate are recognized as safe food additives”.

“Accordingly, the Japanese Ministry of Health, Labor, and Welfare has permitted EW as a food additive to
inactivate pathogenic bacteria in various foods and on food processing surfaces”.

“Since 2002 electrolyzed oxidizing (EOW) water has been an approved food additive in Japan as it reduces
microbiological pollutants, particularly in vegetables”.

“SAEW was identified as the legally permitted food additives of antibacterial agent that can be directly used
on foods in Japan and America”.

“SAEW also has the advantage of having been a legal food additive in Japan since 2002 because of its
biological safety and disinfection efficacy”.

“SAEW has been certified as a food additive by Japan Ministry of Health, Labour and Welfare (MHLW) and
United States Food and Drug Administration (FDA)”.

“Acidic electrolyzed water that was first authorized as food additive and allowed to be used directly to food in
Japan by the Japanese Ministry of Health, Labor and Welfare in 2002, has been applauded as a potential and
an emerging non-thermal food sanitizer effective against a number of food pathogens”.

“Slightly acidic electrolyzed water (SAEW) is considered as a novel nonthermal sterilizing agent and it is
already regarded as a legitimate food additive in US, Japan, and Korea”.

“In recent years, an increasing number of publications have indicated that SAEW can be used in the fresh
produce industry. It has been approved as a food additive in the United States, Japan, and Korea”.
“Slightly AEW has been an authorized food additive in Japan since 2002 because of its proven biological
safety and effectiveness as a bactericide even at low available chlorine concentrations (ACC) of 10-30 mg/L
and pH 5.0-6.5.

“Japan’s Ministry of Health, Labor and Welfare have approved Acid Electrolyzed Water (AEW) in 2002 as a
food additive”.

“As a pioneer in application of EW, Japan has conducted decades of fruitful research in development of
functional EW and officially approved EW as a food additive as early as 2002”.

“In 2002, EOW was approved as an indirect food additive in Japan”.

“Slightly acidic hypochlorous water (SAHW) which is similar to slightly acidic electrolyzed water (SIAEW)
has been an authorized food additive in Japan since 2002”.

“Electrolyzed oxidizing water, a novel antimicrobial agent and permitted food additive in Japan”.

“In 2002, Japan had officially approved EO water as a food additive”.

“Slightly acidic electro-activated water has been permitted as a food additive in Japan since 2002 because it
has been proven as a biologically safe and effective bactericide”.

“There are diverse opinions and regulations across different countries on the applications of EW as a sanitizing
agent.”.

“As aresult, SAEW has effective antimicrobial properties that inhibit bacterial growth, thereby prolonging the
shelf life of fish”

“Sanitizers such as iodophors, chlorine and chlorine derivatives, hydrogen peroxide, and quaternary
ammonium compounds have been used. Additionally, in recent years there has been growing interest in new
applications for the bactericidal activity of slightly acidic electrolyzed water (SAEW) in the food industry”.

(Ding et al., 2019)

(Mostafidi et al., 2020)
(Sun et al., 2022)

(Sikin et al., 2013)

(Lee et al., 2014)
(Zhang et al., 2024)

(Okanda et al., 2019)
(He et al., 2023)

(Liao et al., 2020)
(Biigener et al., 2014)

(Koike & Suzuki, 2015)
(Zhao et al., 2024)

(Kong et al., 2022)

(Chen, Tyagi, Vijayalakshmi,
et al., 2022)

(Tyagi et al., 2022)

(S. Wang et al., 2018)

(L. Li et al., 2018)

(Y.-X. Chen et al., 2020)

(Issa-Zacharia et al., 2011)

(Xuan et al., 2017)

(Chen, Tyagi, Chelliah, et al.,
2022)

(Liu et al., 2013)

(Mostafidi et al., 2020)

(H. Wang et al., 2022)

(Lu et al., 2010)
(Soli et al., 2010)

(Sikin et al., 2013)
(Huang et al., 2008)
(Liato et al., 2015)

(Ding et al., 2019)

(Jeon et al., 2018)

(continued on next page)
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Description of EW Country

concerned

Identified sentence

Reference

Japan, Korea,
USA

Japan

Nd
Nd

Nd

Nd
Nd

Nd

Nd

Nd
Nd
Nd
Nd
Nd
Nd

Nd
Nd

Nd

Japan, USA

Both food additive
and sanitizer

Japan

Japan
Korea, Japan,

USA
Japan

Japan
Japan

Japan

Japan, USA

Korea, Japan,
USA

“The application of electrolyzed water to fresh produce has been officially approved by the governmental food
safety agencies in Japan, Republic of Korea, and the USA, with a limit of 200 ppm of available chlorine
(HCIO).™.

“Slightly acid electrolyzed water was approved as a permitted food additive by the Ministry of Health, Labor,
and Welfare of Japan”.

“Slightly acidic electrolyzed water (SAEW) has been used as a disinfectant in food industry”.

“Electrolyzed water (EW) has been regarded as a new sanitizer”.

“SAEW is a promising nonthermal food sanitizer”.

“Slightly acidic electrolyzed water (SAEW) has been used as novel sanitizer for fresh produce
decontamination”.

“EW is an effective wash water sanitizer and has a good control activity on disease development”.

“Slightly acidic electrolyzed water (SAEW) has been employed as a non-thermal disinfect technique for fresh
products”.

“Ozone and electrolyzed water are two broad-spectrum effective and environmental friendly sanitizing
agents”.

“SAHW has been applied in food processing plants’ cleaning and sanitizing procedures”.

“Several sanitizers have been evaluated to inactivate foodborne pathogens on produce including chlorine,
ozonated water, electrolyzed water”

“SAEW is known to be an effective disinfectant with strong antibacterial activity against various
microorganisms”

“Among the alternatives to sodium hypochlorite, electrolyzed water (EW) has recently become a popular
sanitizer in the food chain”.

“EW has been considered as a new type of disinfectant (electrolyzed water (EW) contains HOCL) and cleaning
agent (EW contains NaOH) in recent year”.

“It has been regarded as a novel disinfectant or sanitizer (if containing HOCl) and cleaner (if containing
NaOH)”.

“Recently the use of EOW as a sanitizing agent for fresh produce has received lot of attention for microbial
load reduction purposes”.

“It has become clear that electrolyzed water is one of the promising sanitizers for future, which can provide
pesticide- and drug-free food products”.

“Slightly acidic electrolyzed water (SAEW) is well recognized as an alternative sanitizer”.

“EW is a promising sanitizer in the fresh produce industry”.

“Electrolyzed water (EW) has been recently considered as a potential non-thermal food sanitizer”.

“There are two types of electrolyzed water with sanitizing properties: acidic electrolyzed water or electrolyzed
oxidizing water (AEW) and neutral electrolyzed water (NEW)”.

“Electrolyzed oxidizing water is a novel antimicrobial method, originally developed in Japan and gaining
importance in USA. EO water is being considered favorably over other disinfectants such as chlorine and
chlorine based compounds, acids and salts for treating fresh produce and food contact surfaces”.

“Strongly acidic water and weakly acidic water are produced by electrolysis of sodium chloride- and
hydrochloride-contained water, respectively”. “Both types of EOW are permitted as food additives by the
Japanese Ministry of Health, Labour, and Welfare”.

“In 2002, Japan had officially approved EO water as a food additive”.

“Electrolyzed water has been tested and used as a disinfectant in the food industry and other applications”.
“As it is known that SAEW (Slightly Acidic Hypochlorous Water) has been approved as a food additive in
Korea, Japan, and the US”.

“Slightly acidic electrolyzed water (SAEW), a disinfectant solution with a lower available chlorine
concentration (ACC) than sodium hypochlorite solution, has a comparable disinfectant effect and is used as a
food additive in Japan.”.

“Japan’s Ministry of Health, Labor, and Welfare designated SAEW as a food additive sanitizer in 2002”
“Electrolyzed water (EW) is the sanitizer created by adding small amounts of NaCl to the washing water
subjected to electrolysis.”.

“The use of acidic EW as a food additive has been approved in Japan since 2002”.

“Electrolyzed water (pH 2.7 or 6.5, 20 to 60 ppm available chlorine) and ozonated water (1 to 10 ppm
ozone) are disinfectants approved as food additives by Ministry of Health, Labor, and Welfare of Japan™
“Various Ministry have authorized the use of hypochlorous acid water on designated food additives. In 2017,
the FDA also authorized hypochlorous acid (electrolytically generated on-site) for use on food contact
surfaces”.

“EW has been considered as an alternative to synthetic hazardous sanitizers and it is generally recognized as a
safe (GRAS) food additive in Japan, the US, and Korea”.

(Lee et al., 2014)

(Gao et al., 2022)

(Lan et al., 2022)
(Rahman et al., 2016)

(Seo et al., 2019)

(Fallanaj et al., 2013)
(Shao et al., 2023)

(Morata et al., 2017)

(Nguyen Trang et al., 2023)
(Park et al., 2018)

(F. Li et al., 2022)
(Feliziani et al., 2016)
(Chiu et al., 2023)
(Sahoo et al., 2021)
(Joshi et al., 2013)
(Shiroodi & Ovissipour,
2018)

(Fallik & Ilic, 2022)

(Q. Wang & Salvi, 2023)
(Khan et al., 2017)

(Ramos et al., 2013)

(Mukhopadhyay &
Ramaswamy, 2012)

(Komachiya et al., 2014)

(Huang et al., 2008)
(Q. Chen et al., 2023b)

(Shimamura et al., 2024)

(Kurahashi et al., 2021)
(Gil et al., 2015)

(Izumi, 2007)

(Nyamende et al., 2023)

(Rathod et al., 2024)

Nd, Not defined. *, authors used the term “water additive”. EW: Electrolyzed water; EOW: Electrolyzed oxidizing water; SAEW: Slightly acidic electrolyzed water; EO:
Electrolyzed oxidizing; SAHW: Slightly acidic hypochlorous water; AEW: Acidified electrolyzed water.

“hypochlorous acid water” as “acidic electrolyzed water” and the clas-
sification of the latter as a “food additive” as cited by many publications,
including the present ones, after researching the source of this infor-
mation, I found two documents (original documents are in Japanese)

related to “acidic electrolyzed water” on the website of the Japan
Electrolyzed Water Association (JEWA)(https://jewa.jp/saew/public/):

III. The “Official Gazette No. 3378, Ministry of Health, Labor and
Welfare Notification No. 2127 (Document 1 below shows the

English translation).

IV. Main points of Acidic Electrolytic Water (hypochlorous acid
water) designated as a food additive in the “Official Gazette No.
3378, Ministry of Health, Labor and Welfare Notification No.
212” (Document 2 below shows the English translation).
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Assay mathod (1) Accurately weigh approximately 200g olslmn_gy acidc hypochlonous acld water, 8dd 29 of potassivm odide ard scebc acd (1~ ; %
4) Add 10ml, immediately stopper tightly and leave in a dark place for 15 minutes, then tirate Ibarated icdine with 0.0 1mol/t £l §
sodum thiosufate solution (indicator: starch tost solution). Perform a separate blank test and make corrections. ;-;

0.01mol/1ml of sodium thiosulfate solution=0. 35453mg cl
12) Stightly ackdc Fypochiorous 3cid water Wielgh out sppradmataly 2009 of this product accurately, add 29 of potsssum ndide and 10ml of xd;:
acd (1-4), Immed staly sea it ighty, and leave it in a dark place far 15 minutas 10 reMove e |bersted dine. 0.005mol’ Sodium wosurata
(Indicator starch test solution). Perform a separate blank test and make comrections.
0.005mol/1ml of sedium thiosulfate solution=0.17727mg ClI
Add tha folowng i%Bm naxt to Iron sesquioxide intha 2nd Addtvas Secion F Usage Standards section.
Hypedvonus acd wake )
Hypochlorous acid water must be removed before the final food procuct Is completed.
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Document 1: Official Gazette No. 3378, Ministry of Health, Labor Document 2: Main points of acidic electrolytic water (hypochlorous
and Welfare Ordinance No. 75, Notification No. 212 (English translated acid water) designated as a food additive in the “Official Gazette No.
version of the Japanese original). 3378, Ministry of Health, Labor and Welfare Ordinance No. 75, Notifi-

cation No. 212” (English translated version of the Japanese original).

Key points about acidic electrolyzed water (hypochlorous acid water) designated as a food additive
Official Gazetie No. 3378 (June 10, 2002): Ministry of Health, Lator and 'Weltare Ordinance No. 75. Notification No. 212
T P Slowion £ B Do T S e DA Sl o S Dt S e e ot Mt e 3 rmas W, of | et T . T00d D e A e b R

1. Name: Hypochlorous Acid Water

2. Defintion: An aguacus saiution containing hypechiorous ackd as its Man CompPenant. oblanad by eleclrolyzing hydrachicns acd of salng sciuton. Thar

are streng acdic hypechlorous acid water and shqhtly acidc hypochlorous acd waltar.

Strorg ackiic hypochionous 8xd waler: Produced by electrolyzing 0.2% of kass NaCl aquecus solution in a membranc-2gupoed ¢RCONIC ¢l from the ancde
sids Sighlly scde lypodhlomus acd walsr Precuced by elactrolyzing 2-6% hydrechianc 36id in o membrarsless slactroytic

cell *Bon NaC and riydrochionc aad should be dluted vath potatie walke.
3. Specfications: See mbie balow

4. Sdvy Sece e o risk of harm to human heaith, theve is no protiem with designating it as a food adcitiva. Report by tha Chakman of the Pharmaceutical Altars
ang Fodd Sanitaticn Council {Mtsuru Uchiyama) to the Mnistor of Haalth. Labor and 'Welfare (Tsutomy Saagucty)

(Yakushoku-Shikaku No. 0327004, March 27, 2002)

5. Usage criteria: 1) Check tha pH, available chlorine concentration, etc. before use.
2) Wash off any food stains with potable water before use.

3) After use, wash food thoroughly with potable water.
4) Ensure adequate ion when the g ®inof (traca r of chioring m:u_j hydrogan gas will ba generated).

§) Yihen usng for the sentabion management of f0od preparation faciities, aic, folow tha *Mass Cooking Faciity Santation Management Manual

(Natficaton No. 85 by the Directar-Genaral of 1 Publc Haatn Quresu of the Minsyy of Haath and Welaa, Mach 24, 1997)" ete.

6. Generator
Electrodes: The electrode parts, such as platinum and titanium, must not dissolve. -
others' Parts that wme 1m0 contact with eloctralytc waler, -wm.aa olectralytc cels, woler storoge 1anks, hoses, and pamps, must cocfom o e standards set fonh
in Saction 3 of tha Standards far Apparatus and ContanarsPackaging (Minisiry of Haalth and Weltare Nolification No. 370, 1659).
Durability: It has been confirmed that its quality and performance are stable and that it can withstand long-term use.
Furthermore, regular maintenance is carried out.
‘use: Business operators who use hypo_chlomus acid waler for their own consumption do not need an additve manufactunng license
7. Others: Hypochlorous acid water itself is not in creulation.
Tiroagly sk MEecNorset B0 Auber (A Iegly . Sty acdis hypochiorous acd water
acidic eloctolyzed water) (S0 0y HASC CRaTruipad wadar )
sadrolzal wak 0.2% o less NaCldsolragm Dihutn rycrochion: wd (8%
electrolyzer electrolytic cell TOTOG NS shecrayie ol
Eloctrolyzod liquid
R — 20~60mg/ke 10~30mg/kg
pH 2.7 or less (2.2~2.7)" 5.0~6.5
On newc A pacns procrc o ' HCIO. H*. CIO- w00
e — (5247, 1.01, 51.45) e
Use Disinfactant Sterilizer
Approved Use* o lh--"-'_l-v-lﬂn"-cn-;lwm and ndueipes None N parscuar

*Refer 10 "Clectrotyzed \Wator Gude (2001)° putishod oy the Furctional Waser Resaarcn Pramadon Foundation



D. Alwazeer

When examining the official gazette No. 3378 Ministry of Health,
Labour and Welfare Ordinance No. 75, Notification No. 212 (Documents
1 and 2), we can note the following statements:

L. “Hypochlorous acid water must be removed before the final food
product is completed”.

II. In section 4. Safety, we find this statement: “Since there is no risk
of harm to human health, there is no problem with designating it as
a food additive. Report by the Chairman of the Pharmaceutical
Affairs and Food Sanitation Council (Mitsuru Uchiyama) to the
Minister of Health, Labor and Welfare (Tsutomu Sakaguchi).
(Yakushoku-Shikaku No. 0327004, March 27, 2002).”.

III. Strongly Acidic Hypochlorous Acid Water (Strongly Acidic Electro-
lyzed Water) was described as a “disinfectant” for “cleaning and
disinfecting hands and endoscopes”, whereas Slightly Acidic Hypo-
chlorous Acid Water (Slightly Acidic Electrolyzed Water) was
described as a “sterilizer” (Document 2).

From the above-cited documents, we can note that the Ministry of
Health, Labour and Welfare described “acidic electrolyzed water” as
“sanitizer” and “disinfectant” in its Notification No. 212, and it says that
“there is no problem with designating it as a food additive”.

Definition of Food Additive by Different International
Organizations:

Now, let’s refer to the international definition of food additives
(Berry Ottaway, 2003; Griffiths & Borzelleca, 2005):

e The Codex Alimentarius: Any substance not normally consumed as a
food by itself and not normally used as a typical ingredient of the food,
whether or not it has nutritive value, the intentional addition of which to
food for a technological (including organoleptic) purpose in the manu-
facture, processing, preparation, treatment, packing, packaging, transport
or holding of such food results, or may reasonably be expected to result
(directly or indirectly) in it or its by-products becoming a component of or
otherwise affecting the characteristics of such food. The term does not
include contaminants or substances added to food for maintaining or
improving nutritional qualities.

US Food and Drug Administration (FDA): The term ‘food additive’
means any substance the intended use of which results or may reasonably
be expected to result, directly or indirectly, in its becoming a component or
otherwise affecting the characteristics of any food (including any sub-
stance intended for use in producing, manufacturing, packing, processing,
preparing, treating, packaging, transporting, or holding food; and
including any source of radiation intended for any such use), if such
substance is not GRAS or sanctioned prior to 1958 or otherwise excluded
from the definition of food additives.

European Economic Community (EEC): A food additive is any sub-
stance not normally consumed as a food in itself and not normally used as
a characteristic ingredient of food whether or not it has nutritive value, the
intentional addition of which to food for a technological purpose in the
manufacture, processing, preparation, treatment, packaging, transport or
storage of food results, or may be reasonably expected to result, in it or its
by-products becoming directly or indirectly a component of such foods.
89/107/EEC.

World Health Organization (WHO): Food additive means any sub-
stance not normally consumed as a food by itself and not normally used as
a typical ingredient of the food, whether or not it has nutritive value, the
intentional addition of which to food for a technological (including
organoleptic) purpose in the manufacture, processing, preparation,
treatment, packing, packaging, transport or holding of such food results,
or may be reasonably expected to result (directly or indirectly), in it or its
by-products becoming a component of or otherwise affecting the char-
acteristics of such foods. The term does not include contaminants or
substances added to food for maintaining or improving nutritional qual-
ities Codex Alimentarius, second edition (revised 1995), volume 1 A
(General Requirements), p. 11.
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Electrolyzed Water Status in Some National and International
Regulations:

Although the U.S. FDA Food Additive Status List (https://www.fda.
gov/food/food-additives-petitions/food-additive-status-list) and the U.
S. Code of Federal Regulations (21 CFR) part 178 “Indirect Food Addi-
tives: Adjuvants, Production Aids, and Sanitizers” (https://www.ecfr.
gov/current/title-21/chapter-1/subchapter-B/part-178) include some
sanitizers, they don’t include “hypochlorous acid” nor “acidic electro-
lyzed water”.

However, in addition to ingredients authorized and listed in 21 CFR,
the FDA maintains separate inventories for premarket authorizations for
food contact substances issued under the Food Contact Substance noti-
fication (FCN), where the “hypochlorous acid” (CAS Reg. No. 7790-92-
3) is present in the U.S. FDA Food Contact Substance (FCS) list (https://
www.cfsanappsexternal.fda.gov/scripts/fdcc/?set=FCN&sort=Sort
_FCS&order=DESC&startrow=1&type=basic&search=). However,
“acidic electrolyzed water” is not included in this list. Moreover, it is
important to note that the FDA designated “hypochlorous acid,” like
other items in the FCS list, a “food contact substance” and not a “food
additive”.

Additionally, both the Codex Alimentarius food additives list (https
://www.fao.org/gsfaonline/additives/index.html) and the European
Commission Food additives list (https://ec.europa.eu/food/food-fee
d-portal/screen/food-additives/search) do not include “hypochlorous
acid” or “acidic electrolyzed water”.

On the other hand, in the USA, the National Organic Standards Board
(NOSB) determined that “hypochlorous acid” generated from “electro-
lyzed water” is considered a “disinfectant” and “sanitizer” and meets the
evaluation criteria for National List substances under the Organic Foods
Production Act (OFPA)(Agricultural Marketing Service, 2018).

In contrast, in Canada, “electrolyzed water” did not meet the criteria
for disinfectants in food premises, according to Health Canada (Gaulin
et al., 2011).

In the European Union, “electrolyzed water” has been reported to be
used only in drinking water, and its use in meat and fish products is not
permitted (Stoica, 2018).

In other countries and areas, regulatory approval is still the biggest
challenge for the adoption and extension of “electrolyzed water” in the
food industry (Ding et al., 2019).

1. Conclusion

To conclude, considering the aforementioned international defini-
tion of food additives and that of Japan, we can draw the following
conclusion:

The FSA in Japan clarifies that its definition of food additives differs
from that of the Codex Alimentarius Commission (CAC). While inter-
national food agencies do not consider “acidic electrolyzed water” or
“hypochlorous acid water” as food additives, the Japanese FSA does.
While the Ministry of Health, Labour and Welfare in Japan designates
“acidic electrolyzed water” (AEW) as a “food additive”, it also describes
AEW as a “sterilizer” and “disinfectant”. It requires its removal before
the final food product is completed. Therefore, both national and in-
ternational food agencies, including Japan, require the exclusion of
AEW from the final product and consider it as a “sterilizer” or
“disinfectant”.

The confusion surrounding the classification of “electrolyzed water”
as a “food additive” or “sterilizer” arises from differing definitions of the
term “food additive” between Japan, where the industrial use of “elec-
trolyzed water” originated, and other countries and international orga-
nizations. Some of these entities designate “electrolyzed water” as a
“sterilizer” or “disinfectant” rather than a “food additive”.

Because the Japanese definition of food additive differs from that of
other international food-related agencies, and Japan is the only country
that designates “electrolyzed water” as a “food additive”, using the term
“food additive” in scientific publications to refer to “acidic electrolyzed


https://www.fda.gov/food/food-additives-petitions/food-additive-status-list
https://www.fda.gov/food/food-additives-petitions/food-additive-status-list
https://www.ecfr.gov/current/title-21/chapter-I/subchapter-B/part-178
https://www.ecfr.gov/current/title-21/chapter-I/subchapter-B/part-178
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https://www.cfsanappsexternal.fda.gov/scripts/fdcc/?set=FCN&amp;sort=Sort_FCS&amp;order=DESC&amp;startrow=1&amp;type=basic&amp;search=
https://www.cfsanappsexternal.fda.gov/scripts/fdcc/?set=FCN&amp;sort=Sort_FCS&amp;order=DESC&amp;startrow=1&amp;type=basic&amp;search=
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https://ec.europa.eu/food/food-feed-portal/screen/food-additives/search
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water” or “electrolyzed water” is not recommended. This can lead to
confusion and mislead the reader.
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