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Establishment of optimal disinfection condition of weak acid hypochlorous solution for
prevention of avian influenza and foot-and-mouth disease virus transmission
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!College of Veterinary Medicine, Kyungpook National University, Daegu 41566, Korea
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*Veterinary Pharmaceutical Management Division, Animal and Plant Quarantine Agency, Gimcheon 39660, Korea

Abstract: This study examined the disinfection conditions (exposure time, 0—30 min; exposure temperature, 4°C—65°C) of
hypochlorous acid water (HOCI) in automobile disinfection equipment. The study tested poliovirus type 1 (PV1), low pathogenic
avian influenza virus (ATV, HIN2), and foot and mouth disease virus (FMDYV, O type). As a result, the PV1 and FMD viruses were
inactivated easily (virus titer 4 log value) by HOCI (> 100 ppm) but the AIV required higher exposure temperatures (> 55°C). In
conclusion, the exposure temperature and time are important factors in deactivating AIV and FMDV.
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SEUElME FMDVSF AIVE 201085 o]$dll= A
o ZgHglo] 'Sk AdE Ae] Hdnk. #A, o, A
Al a8la Hzte g AE 49 WEeAlE Ajehiele §)
I glom AkE AET]o] $9 S ved 8% 2
Zolet. o]Hg xR A=Tol Fste] AR =
oAl %R A HOCKE f7153) &%) 717514
1 Ameo] Hojual 3 s AAl U AR 5
ol vl et A=AZ deiA o [17,18]. & A
JMe FElvEt @A 2 FRA ARG AF5T)0A A
A== "]4Hd HOCI (Weak acid hypochlorous solution,
WAHS)°|] FMDVS} AIVE E83A2 4= = HA =4
= ARkt sieltt.

uj2Hd HOCI?] FHI= OH Radical 2% A& 257
(OH Radical Steam Vehicle Disinfector, ORSVD, Enputech,
Korea)s ©]-83}] pH 4.0-6.52] w}aHde] HOCKE &HISH
Ark. A PRMY HOCIY) wlelels 283} meje oo}
7] 9I5te] WA k531 human polio virus PV strain
CHAT (ATCC VR-1562, American Type Culture Collection,
Manassas, USA) (PV1)E ©]-83}e] S8t} M= Hela
cell (ATCC® CCL-2"™, American Type Culture Collection)
S ARESIRe™ 37°CeF 95%9] RS FAIRF 5% CO,
Incubatorel| A BFSIATE. B2 100 unit/mLe] penicillin
G} 100 pg/mLe] streptomycin (Sigma-Aldrich, St. Louis,
USA), 15%2] AElo} &% (Gibco/BRL, Grand Island, USA)
2 20uM glutamine®] ¥E RPMI 16402F T-75 flask
WellA viksiint. S48 ulelelel & frlES Ha
sk3b7] $18liA PEG/NaCts: ARg3te] AT J-E vt
olgjie Zg, vl F37F Q4K (PBS[-)el F-
AIZD & wieRiAlE FEA HiRIE ol 88isit. AR nlold
2 971 42 A1E 39 7ol Hela cell2 96 well plate
o ¥il 37°C CO, Hi71olA uieFsiitt. AldEEs 30,

=]

40, 60 ppmOE YA WS T= Ao (2200 LS 9
@CpPlA o, 10, 303 Bt FRSAIFATE AESAHL MTT
FAHS o] g3l ARl AE AYEE HAFS ol83s
o, “Reed and Muench” HOZ A3}t [19,20].
YA (Low pathogenicity) AIV (LPAIV, HON2, &
ZAA R tisixle LPAIVY 1 mLE §715 34
(st 5% Aol S e A9) 19mLel 4 &,
T 25 mLe Aol FF] rliMd HOCKl ¥al &%
STt AP Al 5 vlollz F2jo] Hi/l Al
A=Al AR A7 EeEol Bsidtt. LPAIVE &
FoZ HEI Fol| 4°CollA 3087t WES-S A7 5ol
10801t} &telal whgo]l Euhd 1 mLe Ao} s3] &
shlRIEsRE 10% AEjold S EHgh PBSKl ¥o] &
et & ISl HEet vlolys S SASITH
FMDV (0%, T35S )= LPAIVEL 22 WPio=
ANEHIL o] B 1 mLe Aol Tl F3hiA|
A58 10% AEjoldS 3t DMEM vijA])yell &
T3 the LFBK A0l HEsted nlole]zol o3t Al
A G} (Cytopathic Effect, CPE)S Z4313t}. ddoilA
ORSVDE AIVS} FMDV 3% oJal2 AEoty} njolgig]
HE0] o FRER =E2 5o} =E2ARE ARS AT
safelei2Ql pviel diste] Plakd HOCIE] =130
ppm, 40 ppm 3L 60 ppm)= =FAITRS 0%, 108 18
30 B =EAA B AR 4°CH HAeoK S
3Tt nolg2s Arie} Al EA4 3hS 2R3 CCIDyy/
well (50% cell culture infective [S5+= inhibitory] dose per
wel)Z Hlolg|2 83} Yo & Z IGO0 F Table 19 YEH
Wt 4°ceb AL0A Blakd HOCI 30 ppm ©)de] &9
A PVIEE 103 ol AST ® 99.9991% (>5.04 log value)
9} 99.9992% (>5.11 log value)2] Hlolzix B3y} Bz
o] g¥o] = Ao R IFRILULt. wet AIveF FMDV
£ Bl &go] A=A FRIsty] 93] LPAIV
(HON2)Z o]&3l] w2 HOCI =552 60 ppm, 80
ppm, 100 ppm, 120 ppmZ TAPEE 258 HASS AASH
Ah(Fig. 1). 60 ppmelA] vlo]E2 A7} 7HAX= 1.8 log
A T2)31 120 ppm 5 log AAE Ko nlo]# 2 7HA%]
7} 4log PO LPAIVA tigh A%A &go] Q1g=d

Table 1. Inactivation of Polio virus Type 1 using weak acid hypochlorous solution at various concentrations generated from a

hydroxyl (OH) Radical Steam Vehicle Disinfector

CCID50" (Log value)

Virus disinfectant concentration 4C Room temperature
(ppm)
0 min 10 min 30 min 0 min 10 min 30 min
0 nt nt 0.72 nt 0.36 0.54
30 nt >5.04 >5.04 nt >5.11 >5.11
40 nt >4093 >4.93 nt >4.96 >4.96
60 nt >4.85 >495 nt >4.88 >4.88

nt, no treatment.
*50% cell culture infectious dose (CCID).
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Fig. 1. Virus inactivation of weak acid hypochlorous solution
(HOCI) against low pathogenicity avian virus (LPAIV). 120
ppm HOCI was found to be an effective disinfection
concentration with cell toxicity.

Table 2. Inactivation of low pathogenic avian influenza virus
(H9N2) after exposure to a weak acid hypochlorous
solution (60 ppm) at various temperatures and times
produced from hydroxyl (OH) Radical Steam Vehicle

Disinfector
Temperature Reaction time Virus titer
(§®) (min) (Log PFU/mL)
4 30 5.5
5 43
45 7 3.5
15 2.5
3 1.5
55 5 0.6
7 0
2 0
65 3 0
9 0
“Control.
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Control 60ppm 80ppm 100ppm 120 ppm

Exposure concentration of HOCI

Virus inactivation (%)

oz PchglS 913t xjoldailae]
tH21]. 3FARE 120 ppme] H]AH3 HOCI sEollME AlES
dE BT 80 ppmollA vlo|E 2 7} A= 2.2 log
ZH, 100 ppmollA 3 log 7S Ko AEdo] gl Aog
H4=JTh. FMDVE 60 ppm, 80 ppm, 100 ppm, 120 ppm
9] F&oA] 4°CollA 307E =FAIR] Fol| AlEAdas)
(CPE)E A%2 3RIsH AT} (Fig. 2A), 60 ppmollA] Blo]e]
2 7} ZAA|= 5.05log, 80 ppmellA 5.65 log, 100 ppm
120 ppmollA 6.75 logE E5F 99.9999% o) e] BEHA]
315 HEAtKFig. 2B). $19] 2HE 7IFoE & o vk
HOCI 60 ppm®] F=Z FMDV & Wo] 71s3sht AIV
o] Wioll= A ke AS=E UERdTh Alvel thste]
i HOCH 60 ppmellH] =2 we} eZAlZlel] W AV
B3} 270& AFSHATH(Table 2). 71 23 60 ppmellA] =
ZL59} wEFAITRS 55°C, 3E B 65°C, 2% oPgow
g 2EAIS ZE A EHHOZ AIV XS]] Hgo]
7Fsd A o2 VERITE A8 5704 Wi HOCKE
AIVS} FMDVE E&31A)7]7] 9= 1iHd HOCY] &
o} mEAIRIo] T8k 849l Aoz SR

HAe =

FYAE71E718H7FA(IPEDY] 7152 Y-S
71E7 AR (1160983-3) A1ol] o]3te] =)= 31Tt
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Fig 2. (A) Inactivation of FMDV using a weak acid hypochlorous solution (HOCI) at various concentrations generated from
hydroxyl (OH) Radical Steam Vehicle Disinfector (B) Virus inactivation comparison of LPAIV and FMDV at various
concentrations of HOCI. FMDYV, foot-and-mouth disease virus; LPAIV, low pathogenicity avian virus.
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