Phan 1
CO BAN VE CONG NGHE MAY PIEN PHAN DESOL

1. Tinh chat va kha nang kh trung ctia HCIO

2. Nguyén ly hoat déng cua céng nghé dién phan khong mang ngan cua DESOL - Qua trinh

tao HCIO tir nwédc va HCI (chuan thwe pham

3. Quy dinh qudc té vé ap dung HCIO cho thwe phdm — mdi trwdng



HCLO LA GI

Hypochlorous 5,9\0 Acid

Molar mass

Melting point
-112°C

Tén goi khac

Hydrogen hypochlorite, axit hipocloro,

nwoc dién phan, nwdc anolyte...

S6 CAS: 7790-92-3

Khéi lwong Phan ti: 52.46 g/mol

Céng thirc Phan t&r: HCIO hoac HOCI

Dang: Dung dich tan trong nwéc khdng mau
HCIO c6 tinh acid yéu, pH 3 — 7.5, pKa khoang
7,5, khi phan ly: HCLO = H+ + OClI-.

HCIO gop phan hoat hod cac bach cau trung tinh bang
cach Peroxi hda cac ion clorit, va gop phan tiéu diét vi khuan.
Trong viéc khtr trung, HCIO dwgc sir dung dwéi dang phun trwe
tiép, tdm khan wét va phun xit.

> E.coli; > MRSA,;

> Salmonella; > Vi khuan tao bao ti;

> Listeria; > Cac loai viruse thong dung
»> Vibrio; bao goém ca Norovirus.

» Staphylococcus > Cac loai nAm mdc gay hai (fungi).
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TINH CHAT & KHA NANG KHU TRUNG CUA HCLO

u -Dé pH duJO’C Cho Ié |ém g|ém Su’ phé‘t tnén Coa V| khuén Vé_ |é.m Table 1: Comparison of kill times for HOCI, bleach, and hydrogen peroxide. HOCl is far superior.'*
cho té bao vi khuan nhay cam hon v&i clo hoat tinh. Clo hoat tinh Table 3. Comparative time kill studies of HOCI, NaOCI,
c6 thé pha hdy mang cua vi sinh vat theo nhiéu phwong thirc hoat g, Lect creanioms at room emperature
dong nhw: decarboxyl hda axit amin, phan rng v&i axit nucleic va

Time kill (min)

chuyén hoa khéng can bang sau khi pha hdy cac enzym chu chot Pathogen Achﬂ?a\ PR
(Huang va cdng sw, 2008; Hricova va cOng sw, 2008; Guentzel va Eeohorichia ool sod 0 | = -9

7. c = Pseudomonas aeruginosa 27853 <1 <20 <15
Cong S, 2008’ Young va SetIOW’ 2003) Sfaphy.‘ococcusauius 29213 0) <10 =90

ATCC indicates American Type Culture CUMUH.
= pH dwdi 6,5, phan ly HCLO khéng xay ra, pH > 8,5, xay ra phan ly
hoan toan thanh OCI- .Dung dich HCIO c6 dac tinh kh trang

HocI @ Escherichia coli

khuén tét hon.

- - - |
manh gap 80 lan so v&i NaClO Y- |
* So voi Sodium hypoclorit (thudc tay clo), Axit hipocloro (HOCI) c6 £ oor ;
kha nang khdr trang, diét vi khuan tot hon. HCIO khéng mang dién 3 | .
tich nén c6 khd ndng xam nhép dwoc vao cac mang bao vé cua Vi H e e

10 20 30 40 50 60 70 80 90 100
Minutes posttreatment

Axit hipocloro c6 khd ndng di chuyén nhanh chéng, gilp thuwc hién

Oxy héa‘ VI khUén trong Vé;l glay Trong khl dé |am du’o’c dléu nay th\l Figure 3. Comparative time kill studies of HOCI, NaOCl, and H,O, against 3
SOdlum hypoclont phél mét dén nL’Fa glo‘7 test organisms—=~Escherichia coli 25922, Pseudomonas aeruginosa 27853, and

Staphylococcus aureus 29213—at room temperature for total of 90 miniutes.

= HCIO da dwoc chirng minh cé kha nang khir mui hiéu qua
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Fig. 1. Relationship between pH and ORP of the EO water.

Figure 1: Chlorine species in water (diagram courtesy of Briotech Inc.)
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Table 1: Independent laboratory evaluations of HOCI

Pathogen*

Elimination

Te

Acinetobacter baumannii
Acinetobacter baumannii
Aspergillus brasiliensis
Aspergillus niger
Aspergillus niger
Aspergillus spp.
(black mold spores)
Bacillus cereus spores
Bacillus sp.
Bacillus subtilis
Bacillus subtilis
Candida albicans
Candida albicans
Candida albicans

Coronavirus (Human, OC43)

Ebolavirus

Enterobacter cloacae

Enterobacter cloacae
Enterococcus faecalis (VRE)
Enterococcus faecalis (VRE)

Escherichia coli
Escherichia coli
Escherichia coli
Escherichia coli
Escherichia coli
Escherichia coli NDM-1
Escherichia coli 0157

Feline calicivirus,
(Human Norovirus)

Human papillomavirus
(HPV 16 & 18)

Influenza HINI Swine
Klebsiella pneumoniae

Klebsiella pneumoniae

Klebsiella sp.

Application for Inclusion in the
2021 WHO Essential Medicines List

Hypochlorous Acid (HOCI)
for disinfection, antisepsis, and wound care in

Core Categories 15.1, 15.2, and 13




SO SANH HCLO VA CAC CHAT KHU KHUAN KHAC

THEO WHO - HYPOCHLOROUS ACID (HOCL) FOR DISINFECTION, ANTISEPSIS AND WOUND CARE IN (24th Nov 2022 - Briotech)

San phém Bleach Alcohol Peroxide Ammonium bac 4 | Chilorhexidine | Glutaraldehyde

An toan cho hé hap
Khéng bi 6 hodc dbi mau
Kiém soat mui

Khéng lam gian doan mang x& ly
sinh hoc
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LPNG DUNG CUA CONG
NGHE DESOL TAO HCLO
TRONG CHE BIEN THUC

PHAM

CLEARED




NG DUNG CUA CONG NGHE DESOL TAO HCLO
TRONG CHE BIEN THU'C PHAM

O s8 CHE BIEN THUC PHAM:

Ngam rlta khif tring nguyén liéu thuc phﬁm, logi du lugng thudc bdo vé thuc p\hém, aoflatoxin trén rau cd qud...;
Rla dung cu ché bién; Phun xit kh(t khudn, khit mui cdn tin, t;é’p an; Vé sinh qudn do, dung cu bd&o hd lao dong
cla nhdan vién; Khi fring phong ché bién, déng goéi thuc pham.




Danh muc kiém tra hang ngay

» V& sinh va khir triing kho hang. > V& sinh va khir tring dung cu va thiét

s L . bi s&n xuét.
» X ly nwéc trong qua trinh ché bién. '

» Duing cho may san xudt nuéc da > V& sinh va kh(r tring san nha va bé
diing dé Iwu tri thuc pham va van mat tiép xuc thwc pham.

chuyén. > V@& sinh va khir tring dwéng 6ng, cac

» VVé sinh tay va Gng cla cong nhan hé thong khép kin.
trwwdc khi vao nha may.



UNG DUNG CUA CONG NGHE DESOL TAO HCLO
TRONG CHE BIEN THU'C PHAM

1. VE SINH KHU TRUNG

Vé' sinh dung cu‘ché Phyn vé sinh & khor Vé sinh tay, bao hé lao
bien, bang chuyen... khuan nha méay dinh ki dong cua cong nhan

* Theo khuyén cdo ctia BO Y t€, Lao dong va Phuc Igi, Bo Kinh té Thugng mai va Cong nghiép va Cd quan Dai
dién NgugGi tieu dung tai Nhat Ban, Nuwéc HCIO vGi nong do han 80 ppm dung dé lau, xit... co hiéu qua trong
viéc tiéu diét vi khudn va virus.



1. VE SINH KHU TRUNG

Dung cu ché bién, thiét bi va bé mat ti€p
xuc vd@i thuc phédm, ...

Tat ca déu co thé dudc lam sach va diét
khudn bang nudc oxy hoda dién phéan
(HCIO) vd@i nong d6 khac nhau va khong
can trang nudc lai.

HCIO c6 hiéu qua cao, chdng lai cac loai vi
khudn: Escherichia coli, Salmonella,
Listeria, Staphylococcus, Candida va
MRSA... va cac mam bénh khac.

Dung dich it an mon han so vé@i NaClO




1. VE SINH KHU TRUNG

HCIO dudc chdp thudn g’é st dung trén bé
mat ti€p xuc vdi thuc pham & nong dd cao toi )
80 ppm.

Diét khudn va kh& mui, ddm bao vé sinh cho
cac khau trong qua trinh ché bién ( cat, rira,
déng gdi, lam déng lanh) ma khdng dé lai ton
du trén bé mat.

Sat khuén trang thiét bij, tiét trung hdp dung
rau cu qua. Pam bao d0 tucdi ngon va tang
thdi gian bao quan nhd loai bo cac vi khuén
lén men lam bién ddi thuc phdm : Salmonella,
Ecoli...




2. NGAM RU’A NGUYEN LIEU THUYC PHAM - KHU MUI, DIET KHUAN

Thay thé nwéc trang
w khdéng can rira lai

Tiéu diét vi khuén, vi rt,
ndm men, ndm moc
trén bé mat thyc phdm

Tang thdi gian bao quan
thuc phdm

100% ty nhién, khén lam
thay déi vi tu nhién clia
thuc phdm

Pam bao ATVSTP trong
qué trinh ché bién

— 'y A
Thay thé cac loai hba
chdt ddc hai dung trong

cébng nghiép ché bién

Dung dé ngam == khdng can rira
lai




NGUYEN LY HOAT DPONG CUA CONG NGHE PIEN PHAN KHONG
MANG NGAN CUA DESOL

‘ '| | Thiét bi dudgc san xuat bdi
i |

DESOL Inc. co tru sd chinh tai 5th floor, 39, Oksan-ro
184beon-gil, Bucheon-si, Gyeonggi-do,Korea.

; Nha phan phoi tai Viét Nam :
CONG TY CO PHAN CONG NGHE VINATEK GROUP

Dia chi: S6 28, dudng sb6 20, Khu d6 thi Himlam, Phudng Tan
Hung, Quan 7, TP.HCM.

L Tel: 028 62 65 46 83
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NGUYEN LY HOAT DONG CUA CONG NGHE PIEN PHAN KHONG
MANG NGAN CUA DESOL

Dién phan la qua trinh ap Dién ap thich hop vao cac dién
cwec dwoc nhang vao chat dién phan. Méi dién cwec hap thu
ion tich dién ngwoc dau. lon tich dién dwong (cations) di
chuyén vé cathode (dién tich am). lon tich dién am (anions)
di chuyén vé anode (dién tich dwong).

Trong héa hoc, viéc mat electron goi la qua trinh oxi hoa,
ngwoc lai tang electron goi la qué trinh khr.

Céc loai cong nghé dién phan phd bién dwoc chia thanh 2
nhom chinh la dién phan cé mang ngan va dién phan
khéng mang ngan.
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CONG NGHE PIEN PHAN KHONG
MANG NGAN CUA DESOL

bién cuc c6 dién tich tiép xdc I&n, cho phép lién tuc tao ra
HOCI da dang ki bang sang ché cta cuc s& hivu tri tué Han
Qubc (2019)

Van 1 chiéu chi cho nwéc chay qua hé thdng theo 1 chiéu
6n dinh, chéng lai viéc x&o trén do céc loai khi H2, CI2 ¢6
thé sinh ra trong qua trinh dién phan.
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NGUYEN LY HOAT DONG CUA
CONG NGHE DIEN PHAN KHONG
MANG NGAN CUA DESOL

Anode (Cuc ducng): Cl-, 0

2Cl- — Cl, +2e-

Cl, (g) + H,0 = HCIO(aq) + HCl(aq)

Cl, tiép tuc phan &rng véi nudce sinh ra HCIO.
Cl2+ H20 - HCIO+H* + CI-

H+, Cl- tiép tuc qua trinh dién phan. Té bao dién
phan cua Desol ¢c6 dién tich tiép xuc Ion => cho qua
trinh dién phan xay ra tot hon.

Cathode (Cuc am): H", H,O

2H0+2e” = H, +20R" Khong sinh ra phu pham
2H*+O0H —H,0 ™= ENEENI(IZ

Clp+ H20 = HOCI + H" + CI

|

HCIO thu duogc
c6 do tinh khiét
cao. Khong lan
mubi an hay
NaClO.

cathode

2H*+ OH- — H,0

OH- bj trung hoa bdi H+ tUr
HCIl. Dung dich sinh ra
khong kéem theo phu
pham NaOH nhu céc coéng
nghé khac




MOT SO CONG NGHE PIEN PHAN HIEN NAY

- Dién phan khéng mang ngan Dién phan c6 mang ngan

Mang ngan amiang (hoac s¢i polyme) ngan cach
cwc am va cuwc dwong, ngan clo hinh thanh & cuc
dwong trén lai voi natri hydroxit va hydro hinh thanh
& cwe am. Ngay nay, mang trao déi ion cation tién
tién hon dwoc sir dung cha yéu

Dién cuc tro dwoc lam tir titan phd cac hop kim platinum quy
hiém bén hoa hoc.

Nguyén liéu HCI NaCl NaCl

NaClO+ NaCl + NaOH dw

San pham HCIO tinh khiét (dung dich Javen)

HCIO c6 thé 1an NaCIO (tuy chéat lwgng mang ngén)
San phdm phu  Khéng NaOH

Tudi tho cell >= 3000 gi® tuy chat lwong dién cuwc ~ 2000 gi® (ty chat lwgng mang ngan)

- - 2CI- — Cl, +2e- - -
Cuwc dwon 2CI- - Cl, + 2e~, 2 o ) 2CI~ — Cl,+2e",
' < Cl, + H,0— HCIO + H*+ CI - Cl, + H,0— HCIO + H* +Cl Cl, + H,0— HCIO + H*+Cl -

2H,0 + 2e ~+2Na* — H, + 2NaOH

5 2 H,0+2e~ — H, (o + OH - 2H,0+2€7 + — Hj (goq) + OH”
Cycam S H*+OH- H;c()g""s) ->HCIO + NaOH — NaClO + H,0 > Na*+ OH" — NaOtl




MOT sO UU DIEM CHINH CUA CONG NGHE PIEN PHAN KHONG
MANG NGAN CUA DESOL

- Hoat tinh kht khuan twong tw bat ki hop chat clo khac
(chlorine gas, chlorine dioxide, bleach...)

- Cell dién phan tir hop kim platinum/ Iridium quy hiém, bén
va tro héa hoc. Dién tich cell I&n cho phép dién phan
nwéc HOCI toc do cao.

- Nguyén liéu dién phan ré tién: 1L HCI 3-9% cho 2m3 nwéc
khir khuan.

- Van hanh don gian, tw déng.

- Khdng sinh phu phdm NaOH -> gidm thiéu chi phi xt ly

nwéc thai

- San pham khéng 1an mudi an -> Giam &n mon

https:/ /www.ams.usda.gov/sites/default/files/ media/Hypochlorous%20Acid%20TR%2008%2013%2015.pdf



Quy dinh an toan va tuan thu

Quy dinh vé an toan thwc pham lién quan den st dung HCIO trong ché bién
thwec pham

IIEIYA_\ - HCIO dwoc stir dung khtr tring thwe pham theo FDA Food Contact Notification 1811

CLEARED (FCN 1811) & ham lweng |1én t&i 60 ppm, bao gom ca linh vwe thiy san

Food Contact
Notification 1811

USDA - USDA: HCIO la dung dich phun, ngam, rira gia cam, trieng, thit... ham lwong cho phép /

W khuyén nghij tir 20 dén 50 ppm

- EPA: Dung dich vé sinh bé mit tiép xuc vé&i thwe pham - Cho phép HCIO 1én dén 200
ppm




QUY BINH QUOC TE VE SU DUNG HCIO
Tochee  [Phecwtichophep ____________ [Nam

Europe (ECHA) Chét diét khuan ding cho muc dich vé sinh co thé ngudi (ngoai 2018

da va vét thwong ho)

Chét khr tring vé sinh cho y té tw nhan & cong coéng
Chét diét khuan / vé sinh cho déng vat

Chét khir trung thwe pham

Chét khir tring nwéc udng

Co quan kiém dich déng thuc vat Thiét bj y té& & thubc cho déng vat 2013
Han Quoc Tiét trung ca fillet 2012
B6 y té Nhat Ban Thubc trir sAu cho mét sb loai gay hai 2013
B6 lao déng & phuc lgi (MHLW) Tiét trang thwe pham 2002
Bo an toan thuc pham & dwoc Tiét tring dung cu ché bién / phu gia thwc pham 2008
pham Han Qudc 2007
Cuc thanh tra an toan thwc pham Chét tiét tring cho giét md gia cam 2000
Hoa ky (FSIS)

Cuc quan Iy thwe pham va dwoc Nwdce tay riva rau ci qua an toan 2000
pham Hoa Ky (FDA)

Co quan bao vé mbi tredong My Chét tiét trung 1999
(EPA)

B& néng nghiép My (USDA) Chét loai bd 1 sb vi khuan, virus nhw Bacillus, Salmonella 1998



QUY BINH QUOC TE VE SU’ DUNG HCIO

HCIO c6 thé dudc st dung nhu mot chat diét
khudn cho céac loai thuc phdm nhu ca, hai
san, thit, gia cam, lam sach vo tring... theo
FDA Food Contact Notification 1811 (FCN
1811). HCIO sé kiém soat dugc cac vi sinh
vat hu hai va sé kéo dai dugc thoi han su
dung.

Environmental Assessment for Food Contact Notification FCN 1811
https://lwww.fda.gov/Food/IngredientsPackagingLabeling/Environm
entalDecisions/default.ntm

Environmental Assessment for Food Contact Notification FCN 1811
https:/fwww fda gov/Food/IngredientsPackagingLabeling/EnvironmentalDecisions/default. htm

Environmental Assessment

1. Date August 22, 2017
. NO-
\ . : ec)

2. Name of Applicant
3. Address

Steptoe & Johnson LLP
1330 Connecticut Avenue, NW
Washington, DC 20036

4. Description of Proposed Action
a. Requested Action

The action identified in this food contact notification (FCN) is to provide for the use of
the food contact substance (FCS) hypochlorous acid, electrolytically generated on-site at the
location of intended use. The solution is generated by the electrochemical activation of a brine
solution of sodium chloride. The pH at which it is generated is between 6 and 7, ensuring that
hvpochlorous acid is the dominant species.

The FCS is intended for use as an antimicrobial agent at a concentration up to 60 ppm of
free available chlorine (FAC) in the production and preparation of whole or cut meat and
poultry; processed, comminuted and preformed meat and poultry; fish and seafood; fruits and
vegetables; and shell eggs, as follows:

(1) process water or ice applied as a spray, wash, rinse, dip, chiller water, immersion
baths (less than 40 °C), and scalding water for whole or cut meat and poultry, including
carcasses, parts, trim and organs;

(2) process water, ice, or brine used for washing, rinsing, or cooling of processed,
comminuted or formed meat and poultry produets;

(3) process water or ice for washing, rinsing, or cooling fruits and vegetables;
(4) process water or ice for washing, rinsing, or cooling whole or cut fish and seafood;
(5) process water for washing or rinsing shell eggs.

b. Need for Action

The antimicrobial agent reduces or eliminates pathogenic and non-pathogenic
microorganisms that may be present on the food or in the process water or ice used during
production.

In summary, the requested action to expand the currently approved uses of the FCS is
needed to address current and future needs of food processors and governmental agencies to
improve food safety. Use of the FCS provides more options for efficacious antimicrobial
interventions in food processing facilities, restaurants, and grocery stores.



QUY BINH QUOC TE VE SU’ DUNG HCIO

HCIO ciing dwoc liét ké 1a thanh phin diét khudn an toan véi hwéng din cu thé cho thit va

gia cim, lam sach vé trirg (trang 14, SAFE AND SUITABLE INGREDIENTS August 2021)

for whole or cut meat and
poultry, including carcasses,
parts, trim, and organs; (2) in
process water, ice, or brine used
for washing, rinsing, or

cooling of processed and
preformed meat and poultry
products as defined in 21 CFR
170.3(n)(29) and 21 CFR
170.3(n)(34), respectively;

(3) in process water for washing
or rinsing shell eggs.

pressure: 5-100 psi;

chiller water dwell time: 10 seconds-120
minutes.

(3) Free chlorine not to exceed 60 ppm. pH
range

4.0 — 9.0; contact time for

spray, rinse, wash, dip: 1-

120 seconds; spray

pressure: 5-100 psi

i —~
Antimicrobials / An aqueous (1) in process water or ice which [(1), (2) Free chlorine not to exceed 50 ppm. pH |[Food Contact Substance None ur“er the
solution of comes into contact with food as |range Notification (FCN 1811) accepfed
hypochlorous a spray, wash, rinse, dip, is 4.0 — 9.0; spray, rinse, wash, dip conditior}s of
acid chiller water, and scalding water |contact/dwell time: 1-120 seconds; spray use (1)

_/

Antimicrobials

An aqueous solution of silver
dihydrogen citrate stabilized with
sodium lauryl sulfate and citric
acid

As an antimicrobial solution
applied by spray or dip to reduce
the pathogen populations on
poultry carcasses, parts and
organs. The FCS is not for use

For use at levels up to 30 ppm silver
dihydrogen citrate in the spray or dip, stabilized
with sodium lauryl sulfate and citric acid,
applied to poultry carcasses parts and organs.

https://www.fsis.usda.gov/sites/default/files/media_file/2021-09/7120.1_table_2.pdf

Food Contact Substance
Notification No. FCN 1569

None under the accepted
conditions of use (6)




QUY BINH QUOC TE VE SU’ DUNG HCIO

The National Organic Program (NOP) cho phép SU
dung HCIO trong noéng nghiép hiiu cd theo USDA
(7 CFR Part 205)

U.S. Department of Agriculture (USDA) organic regulations at 7 CFR Part 205

USDA United States Department of Agriculture 1400 Independence Avenue SW. Policy Memo 15-4
ORGANIC Agricultural Marketing Service Room 2648 South Building Page 1 of 2
' National Organic Program Washington, DC 20250

Policy Memorandum

To: Accredited Certifying Agents, State Organic Programs, and Interested Parties
From: Miles V. McEvoy, Deputy Administrator

Subject: Electrolyzed Water

Date: September 11, 2015

This memorandum updates the status of electrolyzed water under the U.S. Department of
Agriculture (USDA) organic regulations at 7 CFR Part 205. The memorandum clarifies that
electrolyzed water is a type of chlorine material that is allowed in organic production and
handling. This memorandum replaces PM 14-3.

Issue:

On June 9, 2014, the National Organic Program (NOP) published a policy memorandum (PM
14-3) on the status of electrolyzed water under the U.S. Department of Agriculture (USDA)
organic regulations at 7 CFR Part 205. Following the release of PM 14-3, stakeholders provided
additional technical and regulatory information on electrolyzed water to the NOP.

Chlorine materials are allowed to be used in organic production and handling. The National
Organic Program (NOP) Handbook includes guidance (NOP 5026) The Use of Chlorine
Materials in Organic Production and Handling. This gmidance clarifies the allowable uses of
chlorine products under the USDA organic regulations.

Chlorine materials are included on the National List of Allowed and Prohibited Substances
(National List). In water, chlorine materials such as caleium and sodium hypochlorite form an
equilibrium of related chlorine species, including hypochlorous acid (HOCI) and hypochlorite
(ClO"). Smular chlorne species are formed in the generation of electrolyzed water. Accordingly,
the NOP considers hypochlorous acid generated by electrolyzed water to be an allowable type of
chlorine material.

If you have any questions regarding this memorandum, please contact Lisa M. Brines, National
List Manager, at (202) 720-3252 or lisa.brines(@ams.usda.gov.

References:
Organic Foods Production Act of 1990, as amended

7U.S.C. § 6517 National List

PM 15-4 Electrolyzed Water Rev(1 Anthorized Distribution: Public



QUY PINH QUOC TE VE SU DUNG HCIO

Trong tai liéu: Hypochlorous
Acid (HOCI) for disinfection,
antisepsis, and wound care iIn
Core Categories 15.1, 15.2,
and 13 cua WHO, HCIO dwoc
dung khir trung, sat trung va
cham séc vét thwong. V&i kha
nang v6 hiéu khéng chi Sar-
COV2 ma con ca BSE
Prions(52) va HPV16 viruses.
HCIO dwoc xem la mot trong
nhitng chat kh& tring manh
nhat va an toan véi moi trwdng

Application for Inclusion in the
2021 WHO Essential Medicines List

Hypochlorous Acid (HOCI)

for disinfection, antisepsis, and wound care in

Core Categories 15.1, 15.2, and

1. Summary Statement

We request that Aqueous Hypochlorous Acid (HOCI) be added to the core Essential Medicines
List to address priority conditions in Categories 15.1 and 15.2 (Disinfectant and Antiseptic
products), and Category 13 (Wound Care).

HOCI has emerged in the current pandemic as the most potent and environmentally safe
disinfectant available and with a wide range of efficacy against many human pathogens, including
fhe SARS-CoV-2 coronavirus.* ¥ In recent years compelling evidence of the potency of pure,
stable preparations of HOCI in the inactivation of even the most resistant infectious agents, such
as BSE Prions™?, and HPV16 viruses”™ (both of which are completely unaffected by
disinfectants currently on the EML list) has made it clear that HOCI deserves a place in every
public health program as a fundamental instrument of infectious disease control."”
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HOCI solutions are already included in the WHO list of coronavirus-effective biocides, and in the
US EPA “N’ list of disinfecting agents able to control emerging pathogens like SARS-CoV-2.3712
More than ten branded aqueous HOC]I formulations have been cleared by the US FDA for topical
use in wound management over the last decade. A Class 11l medical product approval for HOCI
has been granted in the EU, and the Japanese Ministry of Health has approved use of HOCI for
topical medical applications. The US FDA has approved HOCI for high level disinfection and
sterilization of medical instruments, including those for use at critical (i.e., sterile) sites.

A number of consensus and guidance statements have been issued in recent years by
governmental agencies responsible for healthcare product regulatory oversight, and by
professional specialty organizations focused on advantageous technical innovations that better
serve their members’ needs.?*** Here is a sample:

* From the WHO Interim Guidance Document on “Cleaning and disinfection of environmental
surfaces in the context of COVID-19”, page 2:
“The use of chlorine-based products:
Hypochlorite-based products include liquid (sodium hypochlorite), solid or powdered
(calcium hypochlorite) formulations. These formulations dissolve in water to create a
dilute aqueous chlorine solution in which undissociated hypochlorous acid (HOCI) is
active as the antimicrobial compound. "%

* From the US FDA Analysis and Evaluation of Preventive Control Measures for the Control and
Reduction/Elimination of Microbial Hazards, Chapter 5:
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https://cdn.who.int/media/docs/default-source/essential-medicines/2021-eml-expert-committee/applications-for-addition-of-new-
medicines/a.18_hypochlorous-acid.pdf?sfvrsn=35222172_4




Hwéng dan va quy trinh tuan thu trong viéc ap dung
cong nghé khtr tring bang HCIO

Khi str dung HCIO can tuan tha quy trinh & khuyén cdo sau dé qua trinh khtr khuan hiéu qua nhat:

1. Lam sach trwéc roi méi khiv tring — vat liéu htru co c6 thé nhanh chong lam phan hiy HCIO, va vi

khuan ho&c vi rat vo hinh van con sinh séng. Loai bd chat hiru co khéi bé méat bang cach 1am sach thé bang

xa phong va nwdc, sau dé méi phun / ngadm / lau chui bé mat dé tiéu diét vi-rat va vi khuan hiéu qua hon

2. Dam bao du thoi gian tiép xic can thiét — thoi gian tiép xtc cta chat khir trung dé tiéu diét vi khuan

hodc vi rit dao déng ttr 30 giay dén 5 phdt, tly thudc vao dbi twong. (http://www.fwf.or.jp/kinousui.html)

3. Pam bao du nong dé can thiét - Tly thudc muc dich st dung ma ding cac ndong dé khac nhau. Vi du:
- Khr triing vét thwong: 100-200ppm, pH <=5, ORP > 1000mV

- Kht tring thwe phdm khéng rira lai: 35-60ppm

- Phun khi tring chudng trai: 100-150ppm



Hwéng dan va quy trinh tuan tha trong viéc ap dung
cong nghé khw trung bang HCIO

Céac quy dinh va khuyén cao vé an toan hoa chat sau:

1. An toan héa chat HCIO (Acid Hypochlorous)

« Bé cha axit hypochlorous HCIO nén lam tir cac vat liéu khang héa chat nhw PE, PVC hodc FRP

 Lwu tri» HCIO & nhiét dé phong va trong béng ram, vi néng dd HCIO gidm dang ké khi tiép xdc v&i anh
sang mat troi. Hay kiém tra pH va ndng do (ppm) ctdia HCIO trwéc khi st dung

« Viéc thém cac hoa chat khac co thé 1am sinh ra khi clo

« Khong dun néng axit hypochlorous trén 40 °C

« Khéng st dung HCIO trong khdng gian kin, chat hep vi c6 thé cé khi clo

- Bé chra axit hypochlorous nén céach xa nguén nhiét, Ira



Hwéng dan va quy trinh tuan tha trong viéc ap dung
cong nghé khw trung bang HCIO

Céac quy dinh va khuyén cao vé an toan hoa chat sau:

2. Acid Chlohydric HCI (3~9%)

« Chi st» dung HCI c6 nguén gbc rd rang, hoac ding HCI chuan thwc phdm

« S dung cac thiét bj bdo vé thich hop nhw kinh bao hd va gang tay khi x ly axit HCI, rira tay sau khi xt
ly axit clohydric vi: HCI c6 tinh &n mon cao, tiép xdc véi da co thé dan dén béng va viém, hit phai hodc
udng HCI c6 thé dan dén tdn thwong niém mac hé hap nghiém trong.

« Néu ban lam d6 HCI trén san nha hodc cac thiét bj khac, hdy lam sach bang nuéc.

« Khoéng trén 1an véi cac hda chat khac

« Phong lwu trlr HCI nén théng thoang, tranh HCI tiép xic véi anh sang mat trdi va than trong khi van

chuyén axit clohydric



Hwéng dan va quy trinh tuan tha trong viéc ap dung
cong nghé khw trung bang HCIO

Céach xtr Ii khi gap sw ¢6 v&i HCI:

. Tiép xuc v&i da -> lam sach khu vwc véi nwédc cang sém cang tot

- Tiép xuc véi quan &o -> gidt v&i nwdc va xa phong dé nhanh chéng trung hoa axit

. Tiép xuc vé&i mat -> Khdng cham vao mat va riva sach mat bang nwéc trong it nhat 15 phat

« Ubng axit -> Ubng nhiéu nwéc, stva va trirng sdng, dong thdi di khAm bac si cang sém cang tot

« Hit khi -> Di chuyén ngay ra ché thoang dé hit th& khong khi trong lanh va di khdm béac si cang s&m cang
tot.



CAC CONG TRINH NGHIEN CU’U VA U'NG DUNG THUC TE
CUA HCIO



Trong 30 ndm qua, hon 300 bai bao nghién ctru dwoc xuat ban tng hd viéc sir dung Nuédc oxy hoa dién

phan HCIO. Gan nhw moi tAc nhan gay bénh do vi khuan phd bién da dwoc nghién ctru nhuw:
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Sustainability spotlight

Different chemicals have established their effieacy and suitability for hard surface disinfection, however synthetic disinfectants pose a complex environmental,
health and safety risk. There is a dire need to find alternatives that not only have a good efficacy against mutating mierobes but also minimise the risk to the
environment and the health of people. Hypochlorous acid (HOCI) is one such potent alternative whose neutral charge allows it to be effective at low concen-
trations without posing any threat to the environment and human health. The on-site generation option for such solution eliminates the use of unnecessary
plastic packaging and is in line with the United Nations Sustainable development goals (SDG 3, 6, 7, 9, 11, 13).

Introduction

Different forms of chlorine species have been exploited to
harness their microbicidal properties. Among them, sodium
hypochlorite (NaOCl) and chlorine dioxide (ClO,) have been
explored substantially primarily due to their ease of application,
excellent disinfection properties and cost-effectivity.'* Both
NaOCl and ClO, have been observed to express a broad-
spectrum antimicrobial activity and their efficacy is shown to
be influenced by temperature, concentration, surface charac-
teristics, and organic load.** Although effective, repeated
exposure to high concentrations of NaOCl and ClO, is often
associated with hazards like skin irritation, skin sensitization
and cytotoxicity to mammalian cells.”

Over the past decade, hypochlorous acid (HOCI) has
garnered tremendous interest for its use as an antimicrobial
agent in a variety of applications.”® HOCI is a non-irritating,

microbial cell.™ When produced via electrolysis of sodium
chloride solution, the pH of the solution plays a very critical role
in HOCI manufacture. For instance, HOCI can be harnessed to
its maximum capacity when the pH of the solution is within the
range of 5-6.5, whereas at pH > 6.5 the presence of OCl™ in the
solution increases and at pH < 5.0 the presence of chlorine gas
in the solution increases," which subsequently influences the
germicidal power of the solution.

Staphylococcus aureus, Pseudomonas aeruginosa and Salmo-
nella enterica are the most common food-borne pathogens that
exist within the food chain. It has been documented that these
organisms are found to contaminate food items like meat,
poultry, dairy, eggs and freshly harvested fruits and vegeta-
bles.** Ingestion of contaminated food sources is responsible
for serious illnesses, particularly in children, the elderly, and
people with compromised immunity." In some cases, Staphy-
lococcus and Pseudomonas spp. have been argued to exist in
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1. Mgt s6 nghién ctru va thir nghiém vé hiéu qua va trng dung
cua cong nghé DESOL-HCIO trong ché bién thwc pham.

POI VOl DUNG CU CHE BIEN THUC PHAM:

- Nghién ctru cia Kumar: Ngam thét da cay vi khuan trong HCIO (72ppm, pH
2.5, 23°C) tir 10-20 phat 1am gidm quan thé vi khuan E. coli 0157:H7 >= 5,0 log
CFU/100 cm? trén thét (trong khi ding nwéc khir ion chi lam gidm tw1,0 dén 1,5
log CFU/100 cm?) X ly thét da cay vi khuan Listeria monocytogenes trong HCIO
cling lam gidm dang ké L. monocytogenes

E. coli O157:H7 va L. monocytogenes khong dwgc phéat hién trong HCIO sau khi
xt ly ngam, trong khi mam bénh sbng sét trong nwdc khir ion dung dé ngam thot.
=> viéc ngam thot nha bép trong nwdc HCIO cbé thé dwoc sir dung nhuw mdt
phuwong phap hiéu qua dé khir hoat tinh mam bénh tir thwe phdm trén thét nhua,
nhan.

- Nuwdc HCIO (pH 2,53, ORP 1178 mV va clo 53 mg/L) cling c6 thé lam gidm
Enterobacter aerogenes va S. aureus trén thay tinh, thép khéng gi, gach gém
trang men, gach men khéng trang men va bé mat s thay tinh.

Ngam cac bé mat nay trong nwéc HCIO trong 5 phat c¢6 khudy tron (50

vong/phat) gidm quan thé vi khuan E. aerogenes va S. aureus trén cac bé mat

dwoc thir nghiém téi <1 CFU/cm2 (Park et al., 2002b).
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Thép khong gi la vdt liéu dwoc siv dung phd bién
nhdt cho cdc bé mdt tiép xtc vdi thwe phdm
trong nganh cong nghiép thwe phdm. Ayebah va
Hung (2005) bdo cdo riang nwéc EO (pH la 2,42,
ORP1077 mV va clo tw do 50 mg/L) khong co
bdt ky dnh hwdéng bdt Lot nao déi vor thép kRhong
gl trong thoi gian 8 ngay.

Ngam DUNG CU trong HCIO 50-100ppm trong th&i gian 10 - 20 phat dé gidm thiéu vi sinh vat gay hai.

e AN ngan thdi gian ngam khi co khuay tron nhe.



Table 2
Inactivation of food-borne pathogens on food processing materials by electrolyzed oxidizing water

Processing materials Immersion condition  Indicator Effectiveness EQ water property Ref.
pH ORP (mV) Free chlorine (mg/L) Temperature (°C)
Kitchen cutting board 10 min Escherichia coli O15T:H7 ++ 2,50 1163 87 23 Venkitanarayanan et al. (1999a)
Kitchen cutting board 20 min Escherichia coli O15T:H7 ++ 2.56 1165 80 23 Venkitanarayanan et al. (1999a)
Kitchen cutting board 10 min Escherichia coli O15T:H7 +++ 258 1161 87 35 Venkitanarayanan et al. (1999a)
Kitchen cutting board 20 min Escherichia coli O15T:H7 +++ 256 1162 90 35 Venkitanarayanan et al. (1999a)
Kitchen cutting board 5 min Escherichia coli O157:H7 ++ 246 1154 87 45 Venkitanarayanan et al. (1999a)
Kitchen cutting board 10 min Escherichia coli O157:H7 +++ 2,51 1157 93 45 Venkitanarayanan et al. (1999a)
Kitchen cutting board 5 min Escherichia coli O157:H7 +++ 229 1147 45 55 Venkitanarayanan et al. (1999a)
Kitchen cutting board 20 min Listeria monocytogenes +++ 250 1156 72 23 Venkitanarayanan et al. (1999a)
Kitchen cutting board 10 min Listeria monocytogenes ++ 238 1156 66 35 Venkitanarayanan et al. (1999a)
Kitchen cutting board 10 min Listeria monocytogenes ++ 233 1150 52 45 Venkitanarayanan et al. (1999a)
Glass 5 min Enterobacter aerogenes ++ 2.53 1178 53 23 Park et al. (2002a)
Glass 5 min and 50 rpm Enterobacter aerogenes +++ 253 1178 53 23 Park et al. (2002a)
Stainless steel 5 min Enterobacter aerogenes ++ 253 1178 53 23 Park et al. (2002a)
Stainless steel 5 min and 50 rpm Enterobacter aerogenes +++ 253 1178 53 23 Park et al. (2002a)
Glazed ceramic tile 5 min Enterobacter aerogenes ++ 253 1178 53 23 Park et al. (2002a)
Glazed ceramic tile 5 min and 50 rpm Enterobacter aerogenes +++ 2.53 1178 53 23 Park et al. (2002a)
Unglazed ceramic tile 5 min Enterobacter aerogenes ++ 2.53 1178 53 23 Park et al. (2002a)
Unglazed ceramic tile 5 min and 50 rpm Enterobacter aerogenes +++ 253 1178 53 23 Park et al. (2002a)
Vitreous china 5 min Enterobacter aerogenes ++ 253 1178 53 23 Park et al. (2002a)
Vitreous china 5 min and 50 rpm Enterobacter aerogenes +++ 2,53 1178 53 23 Park et al. (2002a)
Glass 5 min Staphylococcus aureus + 253 1178 53 23 Park et al. (2002a)
Glass 5 min and 50 rpm Staphylococcus aureus +++ 253 1178 53 23 Park et al. (2002a)
Stainless steel 5 min Staphylococcus aureus + 253 1178 53 23 Park et al. (2002a)
Stainless steel 5 min and 50 rpm Staphylococcus aureus +++ 2.53 1178 53 23 Park et al. (2002a)
Glazed ceramic tile 5 min Staphylococcus aureus + 2.53 1178 53 23 Park et al. (2002a)
Glazed ceramic tile 5 min and 50 rpm Staphylococcus aureus +++ 2.53 1178 53 23 Park et al. (2002a)
Unglazed ceramic tile 5 min Staphylococcus aureus + 253 1178 53 23 Park et al. (2002a)
Unglazed ceramic tile 5 min and 50 rpm Staphylococcus aureus +++ 2,53 1178 53 23 Park et al. (2002a)
Vitreous china 5 min Staphylococcus aureus + 2,53 1178 53 23 Park et al. (2002a)
Vitreous china 5 min and 50 rpm Staphylococcus aureus +++ 253 1178 53 23 Park et al. (2002a)
Stainless steel 0.5 min Listeria monocytogenes biofilms  ++ 240 1163 47 23 Ayebah et al. (2005)
Stainless steel 1 min Listeria monocytogenes biofilms  ++ 240 1163 47 23 Ayebah et al. (2005)
Stainless steel 2 min Listeria monocytogenes biofilms  ++ 240 1163 47 23 Ayebah et al. (2005)
Stainless steel 0.5 min Listeria monocytogenes biofilms  ++ 238 1169 84 23 Ayebah et al. (2005)
Stainless steel 1 min Listeria monocytogenes biofilms — ++ 238 1169 84 23 Ayebah et al. (2005)
Stainless steel 2 min Listeria monocytogenes biofilms  ++ 238 1169 84 23 Ayebah et al. (2005)
Stainless steel 1 min Listeria monocytogenes biofilms  +++ 2.6 1160 56 23 Kim et al. (2001)
Stainless steel 5 min Listeria monocytogenes biofilms  +++ 2.6 1160 56 23 Kim et al. (2001)

+++, bacterial reduction being more than 6 log CFU/ per unit; ++, bacterial reduction being between 2 and 6 log CFU/ per unit; +, bacterial reduction being less than 2 log CFU/ per unit.



1. M4t s6 nghién ctru va thir nghiém vé hiéu qua va trng dung
cua cong nghé DESOL-HCIO trong ché bién thwc pham.

pOI VOl RAU
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lzumi (1999) da chirng minh nwédc HCIO c6 thé dung dé 1am sach ca rét twoi, 6t, rau s
muong, cu cai Nhat va khoai tay. San pham cat san dwgc nhiang riva trong nwéc = ) Food Research International @
HOCI (pH 6,8, 20 ppm) cho thay gidam vi khuan 0,6 —2,6 log CFU/g. T Volume 37, Issue 10, 2004, Pages 549-956

Nwéc HCIO 50 mg/L c6 kha nang diét khudn manh hon va van khéng gay ra sw . . )
bién mau ctia san pham tuoi cit Microbial reduction and storage

quality of fresh-cut cilantro washed

Wang, Feng va Luo (2004) rtra rau mui twoi voi nwdc ozone hoa trong 5 phat sau with acidic electrolyzed water and

dé t¢i nuwéc HCIO (pH 2.45, 16,8ppm) 5 phiit va thay rang rira tuan tw c6 hiéu qua
trong gidm sb lwong vi sinh vat ban dau va Iam cham sinh trwdng cda vi sinh vat  4qUEOUS 0Z0Ne
trong qua trinh bao quan.

Hua Wang 3 Hao Feng ® 9 i, Yaguang Luo b

Park va cong sw. (2001) quan sat thay rang khuay rau diép véi nuéc HCIO (45
ppm) & toc d6 100 vong/phdt trong 3 phlt giam dang ké E. coli O157:H7 va L.
monocytogenes lan luvot bang 2,41 va 2,65 log

— Ngam rtra rau cu qua trong HCIO 20-50ppm trong thoi gian 3- 5 phat cho hiéu qua kha quan.
Cing co6 thé két hgp tuan tv HCIO véi nwdc ozone hba dé khir trung rau cu.



Table 3
Inactivation of food-borne pathogens on vegetables by electrolyzed oxidizing water

Vegetables Immersion condition Indicator Effectiveness EO water property Ref.

pH ORP (mV) Free chlorine (mg/L) Temperature (°C)
Carrot EO 4 min Aerobic bacteria counts ++ 6.8 - 20 23 [zumi (1999)
Spinach EO 4 min Aerobic bacteria counts +++ 6.8 - 20 23 [zumi (1999)
Bell pepper EO 4 min Aerobic bacteria counts + 6.8 - 20 23 Izumi (1999)
Japanese radish EO 4 min Aerobic bacteria counts + 6.8 - 20 23 [zumi (1999)
Potato EO 4 min Aerobic bacteria counts + 6.8 - 20 23 [zumi (1999)
Cucumber EO 5 min Aerobic bacteria counts ++ 2.6 1130 32 23 Koseki et al. (2004h)
Cucumber EO 5 min Coliform bacteria +++ 2.6 1130 32 23 Koseki et al. (2004b)
Cucumber EO 5 min Fungi +4++ 26 1130 32 23 Koseki et al. (2004b)
Cucumber EO 5 min+23 °C ER 5 min Aerobic bacteria counts +++ 2.6 1130 32 23 Koseki et al. (2004b)
Cucumber EO 5 min+23 °C ER 5 min Coliform bacteria +++ 2.6 1130 32 23 Koseki et al. (2004h)
Cucumber EO 5 min+23 °C ER 5 min Fungi +4++ 2.6 1130 32 23 Koseki et al. (2004b)
Lettuce EO 10 min Aerobic bacteria counts +4++ 2.6 1140 30 23 Koseki et al. (2001)
Lettuce EO 1 min+23 °C ER 1 min Aerobic bacteria counts +++ 2.6 1140 30 23 Koseki et al. (2001)
Lettuce EO 5 min Escherichia coli Q157:H7 ++ 2.6 - 40 20 Koseki et al. (2004¢)
Lettuce EO 5 min+ EO 5 min Escherichia coli O157:H7 +4+ 26 - 40 20 Koseki et al. (2004¢)
Lettuce 20 °C ER 5min+ EO 5 min Escherichia coli O157:H7 ++ 26 - 40 20 Koseki et al. (2004¢)
Lettuce EO 5 min Salmonella sp. ++ 2.6 - 40 20 Koseki et al. (2004¢)
Lettuce EO 5 min+ EO 5 min Salmonella sp. ++ 2.6 - 40 20 Koseki et al. (2004c)
Lettuce 20°C ER 5min+ EO 5min Salmonella sp. +4+ 2.6 - 40 20 Koseki et al. (2004¢)
Lettuce EO 1 min Escherichia coli O157:H7 + 2.6 - 40 4 Koseki et al. (2004¢)
Lettuce EO 5 min Escherichia coli Q157:H7 ++ 2.6 - 40 4 Koseki et al. (2004¢)
Lettuce 1 min EO Escherichia coli O157:H7 + 26 - 40 20 Koseki et al. (2004¢)
Lettuce Smin EO Escherichia coli O157:H7 ++ 26 - 40 20 Koseki et al. (2004¢)
Lettuce 1 min EO Escherichia coli O157:H7 +++ 2.6 - 40 50 Koseki et al. (2004¢)
Lettuce 5min EO Escherichia coli O157:H7 ++++ 2.6 - 40 50 Koseki et al. (2004c)
Lettuce 1 min EO Salmonella sp. + 26 - 40 4 Koseki et al. (2004¢)
Lettuce Smin EO Salmonella sp. ++ 2.6 - 40 4 Koseki et al. (2004¢)
Lettuce 1 min EO Salmonella sp. + 2.6 - 40 20 Koseki et al. (2004¢)
Lettuce 5 min EO Salmonella sp. ++ 2.6 - 40 20 Koseki et al. (2004c)
Lettuce 1 min EO Salmonella sp. +4++ 2.6 - 40 50 Koseki et al. (2004¢)
Lettuce Smin EO Salmonella sp. +++ 2.6 - 40 50 Koseki et al. (2004¢)
Lettuce 20°C ER 1 min +1 or 5min EO Escherichia coli O157:H7 ++ 2.6 - 40 4 Koseki et al. (2004¢)
Lettuce 20 °C ER 5min +1 or 5 min EO Escherichia coli O157:H7 ++ 26 - 40 4 Koseki et al. (2004c)
Lettuce 50 °C ER 1 min +1 or 5min EO Escherichia coli O157:H7 +4++ 2.6 - 40 4 Koseki et al. (2004¢)
Lettuce 50 °C ER 5min +1 or 5min EO Escherichia coli O157:H7 +++ 2.6 - 40 4 Koseki et al. (2004¢)
Lettuce 20°C ER 1 min +1 or 5min EQ Salmonella sp. ++ 2.6 - 40 4 Koseki et al. (2004¢)
Lettuce 20 °C ER 5min +1 or 5min EO Salmonella sp. +4+ 2.6 - 40 4 Koseki et al. (2004c)
Lettuce 50 °C ER 1 min +1 or 5min EO Salmonella sp. +4++ 26 - 40 4 Koseki et al. (2004¢)
Lettuce 50 °C ER 5min +1 or 5min EO Salmonella sp. +++ 2.6 - 40 4 Koseki et al. (2004¢)
Lettuce 1 min EO Escherichia coli O157:H7 4+ 2.5 1030 45 22 Park et al. (2001)
Lettuce 3Imin EO Escherichia coli O157:H7 ++++ 25 1030 45 22 Park et al. (2001)
Lettuce 1 min EO Listeria monocytogenes +++ 2.5 1030 45 22 Park et al. (2001)
Lettuce 3Imin EO Listeria monocytogenes ++++ 2.5 1030 45 22 Park et al. (2001)
Alfalfa seeds 3 hr Salmonella sp. ++ 24 1081 84 23 Kim et al. (2003)

(continued on next page)



1. Mgt s6 nghién ctru va thir nghiém vé hiéu qua va trng dung
cua cong nghé DESOL-HCIO trong ché bién thwc pham.

pOI VOI CU QUA

Sv théi rira cla trai cay sau thu hoach gay thiét hai kinh té In. Al-Haq va cong sw
(2002) phat hién ra rang nwéc EO (HOCI) 200ppm ngay lap trc phan &ng voi
Botryosphaeria berengeriana xuét hién trén bé mat qua &, tuy nhién né khéng thé
kiém soat sy phat trién ca vi khudn xam nhap vao qua sau hon 2 mm.

Patulin 1a doc t& nAm méc chd yéu dwoc tim thay trong tdo va cac san pham bj
nhiém nam Penicillium expansum (Brian, Elson, & Lowe,1956; Harwig, Chen,
Kennedy, & Scott, 1973).

-> S dung nwéc 60 ppm va 30ppm clo hiru hiéu c6 thé |am gidm bao t& P.
expansum >4 va 2 log (Okull & Laborde, 2004).

Nwé&c HCIO khéng kiém soat dwoc bénh thdi nau nhwng lam giam ty 1& mac bénh.

V6i qua cd bé méat khdng phang (dau tay), hiéu qua clia HCIO bj gidm dang ké du
da th&r nghiém Ién t&i nong dé 200ppm.

Ngam rtra rau cu qua trong HCIO trong thoi gian 3- 5 phut

mm) cho hiéu qua véi 1 sb loai nAm thdi nhiin. Néng dé HCIO can
tham khao thém céac nghién ctru khac.
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1. Mgt s6 nghién ctru va thir nghiém vé hiéu qua va trng dung
cua cong nghé DESOL-HCIO trong ché bién thwc pham.

POl VO'I GIA CAM

V6 trirng c6 thé bi nhiém E. coli 0157:H7, Salmonella sp., L. monocytogenes va Yersinia enterocolitica (Gabriela, Maria, Lidia, &
Ana, 2000). Russel(2003) phat hién ra rang nwdc HCIO (pH 2,1, ORP 1150 mV, 8 ppm) v&i hé théng phun tinh dién co6 thé loai bd
hoan toan S. Typhimurium, S. aureus va L. monocytogenes.

Park va cdng sv.(2002a) b&o cdo rang doi v&i canh ga duoc cay Campylobacter jejuni, ngam trong nwéc HCIO (pH 2,57, ORP
1082 mV, 50ppm, toc dé khuay 100 vong / phat trong 30 phat giam 3 log CFU/g.

POI VOI GIA SUC

Fabrizio va Cutter (2004) da chirng minh rang viéc phun 15 giay bang nwéc EO (pH 1a 2,4,0RP 1160 mV , 50 mg/L) c6 kha nang
lam gidm L. monocytogenes,S. Typhimurium va C. coli (1an lwot 1a 1,23, 1,67 va 1,81) trén bé mat thit lon va suy ra rang thoi gian
tiép xdc lau hon I1an cé thé tang cwdng hiéu qua khir tring.

Sat tring da gia suc trwéce khi giét md, Bosilevac,Shackelford, Brichta, va Koohmaraie (2005) ciing da dung HCIO 70ppm phun
khir tring bé mat trong 10 giay.

Phun khtr triing bé mat trwde khi giét mod 50-70ppm,
— ngam khtr trung trong HCIO 50ppm trong 30 phat



Table 4

Inactivation of food-borne pathogens on poultry and meat by electrolyzed oxidizing water

Materials

Immersion condition

Indicator Effectiveness

EO water property

pH

ORP (mV)

Free chlorine (mg/L)

Temperature (°C)

Ref.

Chicken wing
Chicken wing
Chicken wing
Chicken wing
Broiler carcasses
Broiler carcasses
Broiler carcasses
Broiler carcasses
Chicken carcasses

Pork belly
Pork belly
Pork belly
Pork belly
Pork belly
Pork belly
Cattle hide

Cattle hide

Frankfurter
Frankfurter
Frankfurter
Ham

10 min EO

30 min EO

10 min EO

30 min EO

45 min EO

45 min EO

45 min EO

45 min EO

40 min EO

15 s spray with EO

15 s spray with EO

15 s spray with EO

15 s spray with EOQ

15 s spray with EQ

15 s spray with EQ
10s spray with ER & 10 s
spray with EQ

105 spray with ER & 10 s
spray with EOQ

15 min EO

15 min spray with EO
15 min spray with EO
15 min spray with EO

Campylobacter jejuni
Campylobacter jejuni
Campylobacter jejuni
Campylobacter jejuni
Aerobic bacteria counts
Salmonella Typhimurium
Escherichia coli
Coliform bacteria
Campylobacter jejuni
Aerobic bacteria counts
Escherichia coli
Coliform bacteria
Salmonella Typhimurium
Listeria monocytogenes
Campylobacter coli
Aerobic bacteria counts

Enterobacteriageeae counts

Listeria monocytogenes

Acerobic bacteria counts
Listeria monocytogenes +
Listeria monocytogenes +

25
25
2.6
2.6
2.6
26
26
2.6
28
2.6
2.6
2.6
2.6
2.6
2.6
24

24

23
23
23
23

1082
1082
1092
1092
1150
1150
1150
1150
1165
1150
1150
1150
1150
1150
1150

1150
1150
1150
1150

51.6
51.6
533
533
50
50
50
50

50
50
50
50
50
50
70

70

45
45
45
45

23
23
4

25
25
25
25

Park et al. (2002a)

Park et al. (2002a)

Park et al. (2002a)

Park et al. (2002a)
Fabrizio et al. (2002)
Fabrizio et al. (2002)
Fabrizio et al. (2002)
Fabrizio et al. (2002)

Kim et al. (2005)

Fabrizio and Cutter (2004)
Fabrizio and Cutter {2004)
Fabrizio and Cutter {2004)
Fabrizio and Cutter (2004)
Fabrizio and Cutter (2004)
Fabrizio and Cutter (2004)
Bosilevac et al. (2005)

Bosilevac et al. (2005)

Fabrizio and Cutter (2005)
Fabrizio and Cutter (2005)
Fabrizio and Cutter (2005)
Fabrizio and Cutter (2005)

~++++, bacterial reduction being more than 4 log CFU/ per unit; +++, bacterial reduction being between 2 and 4 CFU/ per unit; ++, bacterial reduction being between 1 and 2 CFU/ per unit:
+, bacterial reduction being less than 1 log CFU/ per unit. -, not measured.
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CAC CONG TRINH NGHIEN CU’U VA NG DUNG THUC TE
CUA HCIO

1. Cac nghién cru va thir nghiém vé hiéu qua va ng dung clia cdng nghé DESOL-HCIO trong ché
bién thwc pham.

POI VO'I THUY SAN
Ozer va Demirci (2006) phét hién ra rang x& Iy ca héi sbng bang nwéc EO (pH 2.6, ORP la 1150 mV, 90ppm) & 35 C trong 64 phat
gilip giam 1,07 log CFU/g (91,1%) va 1,12 log CFU/g (92,3%) lan lwot cho E. coli O157:H7 L. monocytogenes.

Viéc str dung nwéc EO sau khi lam sach kj lwéng da lam gidm dang ké L. monocytogenes trén gang tay & cac nha may ché bién
thay hai san. Ngam gang trong nwéc HCIO (pH 2,6, ORP1125 mV va clo tw do 40 mg/L) tai nhiét dé phong trong 5 phut da loai bd
hoan toan L. monocytogenes trén gang tay (>4,46 log CFU/cm2) (Liu & Su, 2006).

Céac x& ly bang cach ngam trong nwéc EO chira 50 mg/Lclo hiru hiéu trong 5 phut gidm dang ké L. monocytogenes (3,73 log/25
cm2 trén tAm thép khodng gi, 4,24 log/25 cm2 trén gach men va 1,52 log/25 cm2 tréngach lat nén (Liu, Duan, & Su, 2006).

Hoang va céng sw. (2006a) ciing chi ra rang Nwéc EO dac biét hiéu qua trong viéc gidm E. coli va V. parahaemolyticus trén ca rd
phi.

Pé kéo dai thdi gian bao quan ca ng vay vang(Thunnus albacares) trong qué trinh bdo quan lanh va déng lanh,sy két hop cua
nwdc EO va khi CO da dwoc ap dung.Huang, Shiau, Hung va Hwang (2006b) béo cao cho thdy ca ngr dwoc x ly véi sw két hop
cla nwdc EO cé chira 100 mg/L HCIO va khi CO c6 thé dan dén két qua ngay Iap tirc TPC thap nhét.

Nwéc EO chiva 50 mg/L hodc100 mg/L clo két hop xt ly khi CO trong fillet ca ngr sé 1a mot phwong phép hiéu qua dé ting cudng
chéat lwong vé sinh va do twoi cho thit ca ngr va kéo dai thdi gian bdo quén trong tu lanh.



Table 5

Inactivation of food-borne pathogens on seafood fields by electrolyzed oxidizing water

Materials

Immersion condition

Indicator

EO water property

PH

ORP (mV)

Salmon fillet
Salmon fillet
Salmon fillet
Salmon fillet
Tilapia
Tilapia
Tilapia
Tilapia
Tilapia
Tilapia
Dirty fish retailer in fish market

Dirty fish retailer in fish market

Dirty fish retailer in fish market

Dirty fish retailer in fish market

Dirty fish retailer in fish market

Dirty fish retailer in fish market

Dirty fish retailer in fish market

Tuna fillet

Tuna fillet

Tuna fillet

Tuna fillet

Stainless steel containing seafood
residue

Ceramic title containing seafood residue
Floor tile containing seafood residue

64 min EO

64 min EO

64 min EO

64 min EO

1 min EO

5min EO

10 min EO

I min EO

5min EO

10 min EO

1 min EO

1 min EO

5min EO

10 min EO

1 min EO

5 min EO

10 min EO
5min EO (150 rpm)
5min EO (150 rpm) & CO
5min EO (150 rpm)
5min EO (150 rpm) & CO
5min EO

5 min EQ
5 min EQO

Escherichia coli
Escherichia coli
Listeria monocytogenes
Listeria monocytogenes

Escherichia coli
Escherichia coli
Escherichia coli
Vibrio
parahaemolyticus
Vibrio
parahaemolyticus
Vibrio
parahaemolyticus
Aerobic bacteria
counts

Aerobic bacteria
counts

Aerobic bacteria
counts

Aerobic bacteria
counts

Aerobic bacteria
counts

Aegrobic bacteria
counts

Aerobic bacteria
counts

Acrobic bacteria
counts

Aerobic bacteria
counts

Acrobic bacteria
counts

Aerobic bacteria
counts

Listeria monocytogenes

Listeria monocytogenes
Listeria monocytogenes

26
26
26
26
24
24
24
24
24
24
22
25
25
25
27
27
27
25
25
22
22
25

25
25

1150

1150

1150

1150

1159

Ozer and Demirci
(2006)

Ozer and Demirci
(2006)

Ozer and Demirci
(2006)

Ozer and Demirci
(2006)

Huang et al. (2006a)
Huang et al. (2006a)
Huang et al. (2006a)
Huang et al. (2006a)
Huang et al. (2006a)
Huang et al. (2006a)
Huang et al. (2006a)
Huang et al. (2006a)
Huang et al. (2006a)
Huang et al. (2006a)
Huang et al. (2006a)
Huang et al. (2006a)
Huang et al. (2006a)
Huang et al. (2006b)
Huang et al. (2006b)
Huang et al. (2006b)
Huang et al. (2006b)
Liu et al. (2006b)

Liu et al. (2006b)
Liu et al. (2006b)

(continued on next page)
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Cac vi du va thanh cbéng cua viéc ap dung cong nghé nay
trong nganh cong nghiép thwc pham.

Nha may san xuat gia db Nha may san xuat sira chua udng l1én men




Cac vi du va thanh cbéng cua viéc ap dung cong nghé nay
trong nganh cong nghiép thwc pham.

Trang trai trong dwa lwéi sach & Ninh Thuan Nha may say rau cu gia vi — Binh Dwong

Trwong Cao Bang Nong Nghiép Lam
Bong




Cac vi du va thanh cbéng cua viéc ap dung cong nghé nay
trong nganh cong nghiép thwc pham.

Nha may san xuat thldy san tai Kién Giang




THUAN LO'l VA THACH THUC

, . . Tu phan
CAC UU bIEM CUAHCLO hay sinh Khir mui
hoc, an (NH3,
toan khi H2S,...)
ti€p xuc
Cong
dung
Thay the Loai bo vi
cac hoa Ty
khuan doc E

hal Nam MmMocC
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