HOKKAIDO UNIVERSITY

Title Ny FRIBKERREORBREMES LUV ML RICHT 2REMWR
Author (s) TH, AR; B, F—; FK F

Citation IKEEIETE, 49(2), 237-241
Issue Date 2001-06

Doc URL https://hdl. handle.net/2115/38525

Rights © 2001 HAKEBEFR

Type journal article
File Information yoshimizu-146. pdf

kaido
wo¥ U"/Ls

Hokkaido University Collection of Scholarly and Academic Papers : HUSCAP




SUISANZOSHOKU 49(2). 237—241 (2001)

Ny FRBKEREBOBREREMEL LU
AL ZIZH T AREIR

SHAS - EIF— - FXK 5F
(20014£ 4 A 2 BZH)

Disinfectant Effects of Hypochlorite Produced by
Batch Electrolytic System on Fish Pathogenic
Bacteria and Virus

Hisae Kasar*!, Ken-ichi WataNaBE*2, and Mamoru Yosamizu * 3

Abstract: The bactericidal and virucidal effects of hypochlorite produced by batch electrolytic
system were examined for fish pathogens. Sodium chloride solutions, ranging from 0.5 to 3%. were
electrolyzed and the concentration of chlorine produced was measured. Almost same concentration
of chlorine was produced when 1.0% or more NaCl solution and seawater were electrolyzed. Fish
pathogenic bacteria or virus was added to electrolyzed water and exposed to hypochlorite. More
than 99% cells of Vibrio anguillarum, causative agent of fish vibriosis, were killed when the bacteria
were exposed to 0.21 mg/! hypochlorite for 1 min. Yellowtail ascites virus (YAV) and hirame rhab-
dovirus (HIRRV), the causative agents of viral ascites disease and rhabdovirus disease of marine
fish, were inactivated more than 99% after treatment with 0.42 mg/! hypochlorite for 1 min. The
number of viable bacteria in the hatchery supply-seawater was reduced more than 99% when the
water was treated with hypochlorite of 0.54 mg/! for 1 min. And more than 99% cells of viable bac-
teria in the waste-seawater were killed when the water was treated with hypochlorite of 0.64 mg/!
for 5 min. The batch system developed in this study revealed remarkable bactericidal and virucidal

effects, which were very similar to those in continuous flow-water system.

Key wards: Electrolysis; Electrolyzed solution: Hatchery water; Disinfection
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HELHAE  Vibrio anguillarum (NCMB 6). Escherichia
coli (Es-1%k) %R U7, V. anguillarum OREEII
1%NaCl #7412 (pH7.5) %. E. coli iZi3%H
T4 3arER, BOT75 AT TBC, 48EFHEEERE.
1,800Xg, 204-fhuE.LorEE L. L xbesit, EHiEr
BEAENEKICEE LRI L, 2 BHE
BoEERL, V.anguillarum TiZ 1%NaCl hii@%Ex
BH (pH7.5) %, E. coli CIZEEEREZTHW,
25CHHVE3TCTS AL TRIE L 7o 2 BA
REBIIBIT 24 EHEOBHEAIETHETI0CFU/m!
Tdh o7,

HATANIBLUEEMIE BHEVAINVAELTT
oA NAEBKEREY 4 VA (YAV) Y-1HkB LU
I X257 Fy 4R (HIRRV) 8401-H #k %t L7,
YAV DEFIZIERTG-2 M3 %, HIRRV DI
EPCHIfa% fiv:/s, SHOHIMOREEITIE, MEM, Tris
(Gibeo) THIVY, 74 IV ADFRIKIZIZ Hanks'BSS (Gibco)
PR, R AV AL, BSem®OfEER T S
A3 TCCPEMRAE A2 TTERZ IUHETI7140
% —HA (0.45um) THEBLADDEH VA, 714N
AREARIIFEE LB~/ 707 — FVETHIEL.
BB FIZ10" TCID,/ml THh o7,

BRABUEXKIILIHRE - TEEDRHEHE
HYKICHEYEE L TIRGHEIESL, £V 7Ly
S —COBRA02AEE.3VE L THRIEZBEN
FEDREII LD T TERTRL 2. EXTRAEK
(LLEESKEHRYT) T URRLEZERTIIEE, B
HICHERERD LI AL A F10°CFU/mi 2% 5
LHImA, FmET oS L L. 1.0, 2.5 505%IC
FO—HETHOH L, HAFHIIZI19RT M okE, 94
N ALIEMEM,  Tris & 9 fE RN R, KHIEZEOMEN
REIES . ROTIOEMAMEILHEDOERMD B
(TR RE L, MBI ELBOREHIZIEA
FlEEZ M ERICERRS VT 1L AR %
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AroftiEkEz#HRAT oL, BEAkEFEEOXREIEE
EYELER,
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L& ZDZEEY Table 112K L7z, V. anguillarum
2, AHEERE021 mg/l. 1 3O TINLL L3
Hah, ThihyBOEZETEIHESLRES
RTWNULEDERETH o7,

E coli iZo0WTIRAMERREATmg/I DHE, 1
T OMMERTI%, 545718 Ti399.99% Ll L DR EEHHE
2% (D AN

KICHEBIRE Y A M AD YAV 5 & FHIRRV (23
BREBER Y Table 21IR L7 YAVORAEDHEE
BEE0.23mg/l. 157 BB TCINDRIGEILETH Y,
0.71mg/l. 575 BDWUE TIIT%N A TEHILH I E
L7

HIRRV OB & HMIEFIRE0.25mg/l. 158 T
98.92%, 0.42mg/l, 15rBIT99.19%, 0.54mg/l, 1%
B TIIRAREF TH 599.4%123% L7,
WBEREKON Yy FRBEKEREEICLIBFUR
HEBREZERSFEREES TRAFEKTEATHL.
B ERE0IOmg/l T14HNIC S €/ BEOHE
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Chlorine concentration
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15

Treatment time
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Fig. 1. Concentration of chlorine produced by batch electrolytic system (0.24, 3V). @: 3% NaCl,
H: 1% NaCl. @: 0.85% NaCl. a: 0.5% NaCl, O: Seawater.

Table 1. The effects of hypochlorite produced by electrolysis Table 2. The effects of hypochlorite produced by electrolysis
of salt water on the viability of Vibrio anguilarum of salt water on the infectivity of HIRRV and YAV
and Escherichia coli

Chlorine  Treatment Reduction rate

Chlorine  Treatment Reduction rate Virus concentration time
Bacteria concentration  time (mg/1) (min) %)

(mg/l)  (min) ) HIRRV*! 0.25 1 98.92
V. anguillarum™! 0.21 1 99.51 3 98.92
3 98.23 5 98.83
5 99.71 0.42 1 99.19
0.62 1 99.96 3 99.11
3 >99.99 5 99.11
5 99.98 0.57 1 >99.44
0.75 1 99.89 3 >99.44
3 >99.99 5 >99.44
5 99.95 0.89 1 >99.44
1.02 1 >99.99 3 >09.44
3 >99.99 5 >99.44
5 >99.99 YAV *2 0.23 1 99.00
E. coli ** 0.14 1 57.64 3 99.34
3 80.70 5 99.56
5 88.20 0.51 1 99.22
0.47 1 99.86 3 99.79
3 99.98 5 99.69
5 99.99 0.71 1 99.75
1.02 1 >99.99 3 99.94
3 >99.99 5 >99.97

5 >99.99 *1Initial viral infectivity was 10TCIDg,/ml.

* ! Initial viable bacterial numbers were 1.1 10’CFU/m! (chlorine *? Initial viral infectivity was 10**TCIDgo/ml.

concentration is 0.21 and 0.62) and 1.7 X 10’"CFU/ml (chlorine
concentration is 0.75 and 1.02).

*2 Initial viable bacterial b s 1.9% 108CFU/ml.
itial viable bacterial number was /m 02 8% Cd o 700 [FI—ILTREE, 5MOMBTE

BHEE99%LL - #k4> L7z (Table 4),

F(391.75% TH o7 AHIETZIBEY0S54mg/l LT3 FARBRKERER OB  JLlEEEETOERN
L, 15 BB THEEIZ9%E ikd U7 (Table WAEFELTILy L +—=®L s b ru7®sftRLC
3o ERTBRULIEZ0OF% Table 512Kk L7z, HEEE

BABHKDN Yy FREKBBEBIILSHREDR BEX01mg/l b L {1205mg/I MRS ELLES,
BARBEAEGLERHES THTIK*ERTHEL, WMEEI®HIZ0. 1 me/l, 1 F7HONET59~89%,
B FEREE0.64 mg/l T 1 HRIG SR B E&DEH 0.5mg/l, 15MONE TN LKA L7
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Table 3. The effects of hypochlorite produced by electrolysis
of seawater on the viability of bacteria in hatchery

supply-seawater
Chlorine  Treatment Viable bacterial Reduction rate
concentration time counts

(mg/) (min) (CFU/ml) (%)

01 1 4.7x 10 91.8

2 3.2x 10! 94.4

3 7.5%x10° 98.7

0.54 1 6.0x10° 99.0

2 4.5x10° 99.2

3 3.0x10° 99.5

Table 4. The effects of hypochlorite produced by electrolysis
of seawater on the viability of bacteria in hatchery

waste-seawater
Chlorine  Treatment Viable bacterial Reduction rate
concentration time counts
(mg/D) (min) (CFU/ml) %)
0.64 1 1.5x10% 92.8
3 45x%10° 97.8
5 4.8x 10! 99.8

L7, FLT IS EORERETHE. #K

ERRIZEREOKHEIEREEERME O N, KBTI
Ny FRBKEREBORBENR L ABRO AR #EK
TRER L BT 25702 3% K EMRL 7, #HR
A & U TR L7 V. anguillarum & E. coli
T, TANAELTIIENRB L UG/ VB IZBNT
BOBREUMFBENTIDOYA MV ARBAERRY 4 1V
AYAVE, BOBRERIBLIATTIFIANAR
HIRRV 3R LY. ChS5D&BB & UFRELDHRE
BE L7,

S%EIEAK & KA R ERIE 20 B & ) IIATERE
BMEATHRLTHOA-BERKIIHRARB LU A
VAEBREL, HE - PELHEZREFLZEZA.
Br 0SB L CREREEOMIME HLIZHE - A
mtEy FR L7 (Tables 1, 2), AEIZoWTIE,
047~0.62mg/I DIEEFTIHFMMET L2 LIZLD
99.9% EDBREHEE o7 (Table 1) WA LATYH
HIRRV i£0.52 mg/l. 1 5B ORHETHRAKFGEL,
YAV Ti30.71 mg/l. 3 3HEORETI9.9%L E DRIFAL
EHREBEON, BRITBIZIIREUEIBTZTHL &
ZzZobhb (Table 2),

RICEROMBTHEABKEBRTELIIGE,
054 mg/l TIIRLL LOREEENRL, 1o LHER
HEONT: (Table 3)o T7-, MEFHKDOEFETYH
0.64mg/l DEFEHFETIHMAHRT LI LIZLH%
DEoEEHBEIBONT,

FEBICIIAFREREYORE - FEEHRE
RARBKEREBECTORRLEBIT L. FAREED
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o7, T, EWRLAKBEEMISERREOLS.
REHMEY L BRET L ERBEFEMIHREN (77—
FIIRL T RW), BEEFBRILILADEEESR
b, TiARGAEREB CRARMEDHFBRBEINT

Table 5. The effects of hypochlorite produced by electrolysis of seawater on the viability of bacteria in seawater using two

different electrolytic systems

Chlorine Treatment Viable bacterial Reduction rate
Machine type concentration time counts
(mg/1) (min) (CFU/ml) %

Continuous flow-water 0.11 1 1.2x108 59.32
2.5 1.5%x 103 49.15

5 1.5x103 50.85

0.51 1 2.0x10° 99.93

2.5 4,0x10° 99.86

5 5.0x10° 99.83

Batch 0.16 1 3.0x10? 89.83
2.5 5.0x 10! 98.31

5 2.0x10! 99.32

0.75 1 7.0x10° 99.76

2.5 4.0x10° 99.86

5 6.0x 10° 99.80
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99%LL EREfL e i, SFRHEABEKIIOVWTIZ
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