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BAN BT LLEZOREFICRELERL, TOLD, A—A=a2—%
1[E 300 &L, EFE/iX 1 H 750 LA k& #2432 3 B i 3% T 1L HACCP D /&
CESEREREMSEHEEFT A~ =27 ABEA I TS 9,

— 4, 2011 FEOOLBREO 1 Nb72h) O 1FEROE RO FEI1T 91.1 kg
ThY, FxBWPERICH DL L0, TEOEREEMC, EFHERO L2
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2.1 55 8 Mk YR M FR R K VAR R O B T B E

Fig. 2-1 TG RO KT TOFIERIE L pH & OBMR 2 /=¥, KL%
it (HC10) O fif Bff & #¢ (pA,) 1X 25°C T 7.5 TH 0 O, IR ® pH I F L TR HE
NETHZERMOENT WS, TAHIVIRTIEA AL O REEZERA 4
> (0C17) oFENKREL, pHEIE T E® D &R ok F B (HC10) @
EEBEMT 5, SHICHBRERICRD EAHEFEO —HILEE (Cl,) &k
V, K[ABICHRE T 2, pH 6 OFFMMEREEFZBKEKR TIIANERDO 97 %
DR F R (HC10), 3 YW WHEE E® A 4> (C107) L LTHELTNVD
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Fig.2-1 The ratio of HCIO concentration to total available chlorine in water 13
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KM FEBRARBEROBENRIT, 2ADEFERE CII AL REER
(HC10) @ & FE T80 < KA 5 19, Wk i M 35 8 o B B 4% P 13X Be (b 12 K 2 B
BRLOAKBKOEE, BEEEO KRG, DNA OBE, A4 FBMEokEES
EENTW DD, KR M O JF B I o 5 g i M 25 pH BiC & » TR&E S ZEfbT
HZENAHLNTWD, Fig.2-2 ([ZH B IZ k3 2 M 38 o % 2 s &K

O E OB &M 2R3, — I, Mg o &S 58I 13/ fa BE, 2 o NS
FEEBEE W AERENGFET D, MBEEIXA T KT OB KES 25
GIZEBIELOCRHL, YV VIEE_EHBLEAME LT HOREREILIA A
REDTFESTOZBEBEG TS, 20D, A0EMEFORMBEFZRA 4
(CIO) XA S TR EE 2 @i <=7, MIEER X OBEEKED SN O 5w
EEMZRIETLTRELTS, — 5, 0 FROREHEFRE HC10) 1T Z EHIKHIC
Ko THAYDOMMEE L TEFEZ @i L CHEKONE &5 o w6 gk
TEM % 5 2 %5 Mk IC A U 7o Rl M 38 8 (HC10) 1%, B — 5 g <0 B i ik &~
YR BE MIERB IO ERICHFEAET OMER, B, VAR Y — Lk EICE
fEERZRIET O, REEFRRA A (0CI) XV LEEDREL X O EH

FERH KT 5 Y,



Plasma Cell wall
membrane

Fig.2-2 The microbicidal mechanism of OCI- and HCIO 34)

2.2 99 R ME IR A 3R R K I IR o 2

59 WEVE R LR R OAK B IR O EERICH T DR EMEIZ OV TEH T T ABITT
y bEAWERAORERER, RAMRR, RERERBRICBVWTBRITINT
Wh, TS ORBRICI Y, AR 200 ppm 59 B M Uk A 58 B2 K 8RR
DREVEITIKEKEZNRRNZERHER I TND MW F, Ty O
EHEWRARBRICEVEZR FOBRAOZEME DRI TV DN, HER T
ODWANZELDEE, MBEERBIOMEOHBE~OERE LR DN -
o T 2o, BERPICELSETEZL, REESKICERT S Z &
LARETH D,

F HEFAROBEEAT, AEDEICE L TEPAEMETHL MY~ A



ZUBWERTHIMERMONTND 19, NI g A X OEREIZT VY
WTE <, WEBEBTCTIIREESFZEBR T NI ULLEBELTRY "B A& D
AREITIODD IRELRDIENBESINTEY, ZE2MEDOEWVWEM TH
% 00,

M PE R M B KSR FEm ST N Y v A LR, Ay, RE,
O E O ER TWRAE R RBE N 4 L TH (NaC) (T2 0, A 20 KR E 2
IKFEF2 7%, pHIC k27 vmiE7 V7 2 BSA)B LRI F 2% pH
DWW FW 2B S B854, pl 2 4.5~6.0 O &P CTA 0 FREORE
BEABVWHEARBD LN TVELO0, HH#YORFIC L0 BHEDEITIK

T2 B HESN TS ™, K, REAMIME < miRETREICHED

)

T 5 E LA HE K B T AL ER o 0 BN ARy 59
fe Pk ftE FMRAKIBRIHOENOZEEEMAME ST L LT, BTy
By, HEWY,EELOWVWTRICH Y LAV, 8B5S T, F R

WHERHHLZbDEFEMEME L TR TS TEY, BAOHEEORK
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3.1 IILwic
WHFEIT, 1TT4FEIC AT = —F O3 C.W.Scheele T X > THA I,
1810 2 EEH DL FH H. Davy IZ X - T’ M # (Chlorine)’ &4 fFIT 5N T
Lok, AP CHEM SN TV O2HEFEM O 1 HOTHD 0, HERHEHEA O P
CRHEIEHFEEE T R U v A NaClO) W@ WEBEDI R EILNWHE AT ML
BFoZL, WRTHABES THD L, MAEMSLAEY & KIS % ITEE R
WA A ICB IR ESND 2L, KiiTHLIREDEREL DI &G, &
RS BESONBICEBVWTIAESA TN S 59,
WHBEHREB T PV U LATERIFICBNTEY Ry - BEEMAE - BREICH
WG HEPRE 200~500 ppm TOHFER D 5 WVIXRE T, ALRESFICB W T
BASEMICHMDERIRIE 100~200 ppm TOHFTHL L TWD 9, L
MWL, TNOORMERRETCKEEFZRT NI vz HWeha, HEHR
WWHERLEERH~DBREENRH L2 2L, E FOMKE~DORHBESLEEND D
ZENRMEE R T WD, o, BB OLA, WEEER T M U LK
FOWHFEENBAKL LTI L —2DFRRNICRDET TR, BMOAEKRYD
CRIELTRBIAMMETCHD P "a A XU RNAERILELTPICEET S
WS EELEOMBOLHEET D Y, EF, REBEBIOC M) ~m 2 ¥ Uk
E0ly, BEOKETLRIZCTRKEDOKTTISLENHY, HiEa X oD
#Eimo —~®ER->TW5,

W% P U R M R R K B R, IR SRR T b U U LK O pH & 59 R 1 IS
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BT D LT, KPIZRT D HREFE T 0558 okl R (HC10) o
BaEEMSETWD, #EZF RV RIEHE R B (HCL0) (34 & ¥l i PN I &
RNMICRAL, MBEBAAPSZRCERT D70 200, Wl FEBRT Y
VALV BIRIREPSDEFH CERENAIRELRD, ZOLOEBE~OBFRER
REGPER SN, RELHEZREOEEOKER LORHb D - Eid 5
ZENAETH D,

ARBFZE TIE, 99 ERME R MG SRR KA R D IR 7R B W 2 R O HERE 217 - T2,
Thbb, BBEREEZBRKBROBZFENRE LT EAXZ bLvEH L
MICT DD, HFEBEVWOREERBS L CBRKTHERICHE T 2FHBS L OY
ANVARTEAIROBRF 2T o7, £, WEHEFZER T MY v LALEOKRER
RAELWBT 5720, pH Z5BE~7 v 0 UV HEBRICHHE L, & pH 2B 2%

EEEOEWNIZOWT S B L7~

3.2 MEtB XU HIE

30201 YR S 3R R K B R o i

PR REEERAKBBROFTEE LTI, WFRbBREMDR TSN T
WOHWRHEHEFERR T Y UL (ERVERIRE 6 %) &AM (8.5 9 &2EML 7,
A U3 5 e M kAR K SR R UK B 2R R 3R B (HSP-1000SME (BR) = A F + = X - &
—)EHWTKRHEERBE ST N v AEFEREKEKEHARES L TITo 7,
RERIC DT o TiE, R FE W KR IXA 20 F IR 50 ppm, pH 5.0, 6.0,
7.0, 8.0 IZFHHL L, pH IX EH Controller PH-51 ((BK) IWAKI), A %% %

I T 4 KBET 727 7 AQ-102 e HBF (BR)) Z H W THIE L 7=,

3.2.2 HLEMAED
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PR AEY & L CHEEERITME 10K, BEE 2K, VA VA T 1IEEZH W,
B IR Zy BERR XA 7 FE 33 Bk, E X 4 FE 14 k& A \W/=,Table 3-1, Table 3-2

(25 2 FRYERR B K OV IR 20 BERR o A A & 78 T

Table 3-1 Standard strains

Standard strains

Bacteria Gram Psuedomonas aeruginosa ATCC27853
negative .y .

Escherichia coli ATCC25992
Stenotrophomonas maltophilia ATCC13637
Acinetobacter baumannii JCM6841
Salmonella typhimurium IFO12529

Gram Staphylococcus aureus ATCC25923
positive )

Enterococcus faecalis ATCC29212
Enterococcus feacium ATCC35667

Bacillus subtilis ATCC6633 (spore)
Bacillus cereus NBBC13597 (spore)

Fungi Candida albicans ATCC10231
Aspergillus niger IFO4407

Bacteriophage Phage QB

12



Table 3-2 Clinical isolates

Clinical isolate strains No. of strains
Bacteria Psuedomonas aeruginosa 10
Acinetobacter baumannii 1
Staphylococcus aureus MRSA 5
Staphylococcus aureus MSSA 6
Enterococcus faecalis 8
Enterococcus feacium 2
Enterococcus avium 1
Fungi Candida albicans 10
Candida grabrata 2
Candida krusei 1
Candida tropicalis 1

3.2.3 B O

MAED % ERICHETITHD /MR L L CHE O A 3SR KK -,
Candida JBI1X Y 7 v —FREEM FI2 T 24 B8], Aspergillus niger AR T b
TXAIR —REREMECTTHME, Wb 37T CTHERELL, HBEZ,
an=—0O—MAE A4S FICTERR L, B ®AKPICBERE RN
1.OX10"SCFU/mL & 7225 KoM L, KR E LW, FuE 2 &
(Bacillus subtilis, B.cereus)i¥ 14 H [, 35 °C CHZ%ESE KK M || Al 1% 2%
LCHERAERSELar=—% A4 FIC THRILL THRE A B8 KICEE
L, 60°C, 14rIME L CTHEAE ML Z IR S 7%, BEAEAEKIZT
3000 rpm T 2 [EMELWEH Lo bOZFRBEBIHK L Lz, ERICH 2> TIEHF
Ml BRI &2 Meller Yefa L, BASIICT 90 %L LR THDH Z L 2B L T

13



REBRICHE L, KIBE 77—V QB IR BEEEEERECHBRRFELE D
DEMHA LI, QB OEHEEEMBEBROFELE VL2 LU FICRT, Table
33 W AT RIBE Y 7 — YV ERBMEMAEH 10 nL 126 EME T 2 RKEHE
(Escherichia coli K-12F" A/ A1) Z A L T 37 C, 120 rpm, 20+2 Hf[H
OB LI, TOREREKBE 7 7 — VERMAIKRKEE H# 200mL T2 &R
L, 2hiZ QB R (10°PFU/mL) & 10 mL £ L, WARIZ 37 °C, 120 rpm,
bRFHIRZEE R L QB W SE L, BEEAKZRET DD, BHREAZ=E
DT BE (4 °C, 8000 rpm, 20 min) L7, FLEE0.45 um DAL T T 7 4 )b
% — (ADVANTEC MENBRANE FILTERS Cat.No.A045A047A) Z W CTiHE# L, QB
R B B (10° 1°PFU/mL) 2 15 72, RBRIC & 72 » TIX, KR KIZ

QB %728 10" PFU/mL & B2 X2 W L7-b D% QB GEIK s Lz,

Table3-3 Composion of liquid culture medium of phageQ B

Polypepton 10g
Yeast extract 5g
Glucose 1.5g
NaCl 5g
MgSO,-7H,0 0.2g
MnSQO,-4H,0 0.05¢g
Purified water 1000mL

14



3.2.4 FHEHAR

=111}

PR R L O REBIE 0.2 nL 2 A 2 FE I E 50 ppm O Wk H H 3 B K
WiR 1.8nL Z M2 2D bLERLNICANLT v 7 ZAI X —ZHAWTHAPL, =
BICC—ERFM i Sz, —EREM%Z, BHL KA M 4. 0 nl & 0 2 TR
MW FEBRKER T ORREEFE L LG S S, BHT iR E % 72 KR, 37 CT
&R, ARICTHEMoBEYOFRELZHZEL, VOB LbD0EEME, 20
bLoratt L WIE LT, Aspergillus niger OB A%, B %I TR & [
R M R KSR IS il S B 78, BRI O — 3 2 RIFRICEREIL TR T
FFHEZX b — ZAERHIC 0.1 mL SEAREAM L, 24 C, 7T HEHERELCHKZICY
¥Y—UVEBEL, an=—»2 HBELLbOZBEME, Liroltb DML
HE LR, QB OB AaIE, Fibd & R QB 18k 1 Uk il HE 38 B8 K B8 -\ #52 fil
S, BEO 0.1 %ERDEIICTAHMBT M) U LAEZESCIZEHEML

ERESELLOFMBRE L, RKFE 77— &AM E A
W ZEERT T — 7 IBRRIEIC LD 37T C, 24 HHEEE®, QB OFS T —7
DEEZMERL, 7“7 —270b5sb0%2 WM, Wbzt E L THEL
oINS OATFEOBRHBRITMER X O Candida. albicans 1% 0.5 CFU/mL,
A.niger 1% 10 CFU/mL, QB I% 10 PFU/mL T - 7=,

BEDRIT, EEHKOG A TR EEEBRKBROLEZICD TRME L 2
o ToBEAEER, T2 b B A B AR R RE I 2 SR O FEAN L 7o B R Oy BB 0 85 A1
WL R KSR OB AIFR S 16 BORXETEOHEMEN A ONTL b D2

e, Rohhrolcbozfe L, BIELLSTEEKEZ RO L,

3.3 fERB LB
Table3-4 |C HFEAEMERRICHB T A2 ME, P EB LT A L RIkT 5 Kl
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F R K YRR O de 4 A T W I A o T,
ETOMEMIX pHb5~8 O R FEfWe KIEW T 15~3600 B THEHE - Rtk
ENTEBY, REHEFBAKBRIIAERICELEZT X TOBEDITX L T

B REZH L TWiz,

Table 3-4  Microbicidal effect of hypochlorous solutions against standard strains

pH
Standard strains (glfS;[;::_) 5 6 7 8
First negative (sec)

P.aeruginosa ATCC27853 1.1-16 x107 15 15 15 15
E.coli ATCC25992 2.0-9.2 x107 15 15 15 15
S.maltphilia ATCC13637 2.1-7.0 x107 60 60 180 180
A.baumannii JCM6841 1.7-5.3 x107 15 15 15 30
S.typhimurium IFO12529 3.8-6.9 x107 15 30 30 30
S.aureus ATCC25923 2.0-16 x 107 15 15 15 15
E.faecalis ATCC29212 1.1-11 x 107 15 15 15 15
E.faecium ATCC35667 1.4-16 x 107 15 15 15 15
B.subtilis ATCC6633 (spore) 4.7-7.2 x107 300 300 600 3600
B.cereus NBBC13597 (spore) 3.7-7.1 x107 600 600 1800 3600
C.albicans ATCC10231 1.0-3.4 x107 15 15 15 30
A.niger IFO4407 1.8-5.5 x 106 300 300 900 1800
Phage Q8 10 x 10° 45 15 15 15

(PFU/mL)

The available chlorine concentration was 50 ppm
Detection limit was 0.5 CFU/mL.
(Detection limit of A.niger was 10 CFU/mL, and Phage Q 8 was 10 PFU/mL)
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T, HAEBEIZCL TEEDROEVWER D b7, Psuedomonas

BB

aeruginosa, £Escherichia coli, Staphylococcus aureus, Enterococcus
faecalis, Enterococcus faecium 3 X N @B L4 T o pH #k T & &% 5 R
WA LR B E WK TTRE - AEL SNz, 26 ORI R AR K
WX L TP IK D o 7=, Acinetobacter baumannii, Salmonella
typhimurium, C.albicans % pH 5 @55 MK T 15 ) @ H filh T ke [R5 2L
Teol, pHA ERATHICOoONHKEZRFEFHEAIES 2D, pH8 DT L7
VITEWT NG 30 Lo/, ZORMB LY T b o5 AT R HEH R B K
WRIZx L CTHREOEIMEEZF DI ERH LN Lo T,

Stenotrophomonas maltophilia, B. subtilis, B.cereus, A. niger |3 pH 6
DY G T A ERFM 2% 260 F, 300, 600, 300 b L oA LY
HLE, REEF\BAKBRICH L THEWEREZAL TV, £, Zhb
DEMEIT R BB KEEDO pH X > THEDRICKRES B EZZ T,
Bl 21X B. subtilis ®Y54&, pHb5, 6 0558 M C I e BB B R [ 1L 300 B T
b oty pH 8 DT LA Y MM TIX 3600 B & KiIEICR < 2ol

Table 3-5 [T A MR IR /0 BEMR IS K T 2 IR R M KB K OB BE IR 2 Rm T,
AL FPEE 50 ppm, 156 FPIEIEEAR O S T Tk, AMBUCHL72ME 7
BWHATICB WML o7z, Candida JE1Z D\ Tk pH 5~7 O #iPH CTIX
AFE 1A BRETHRME L /e 57228, pH8 TIX C albicans 7% 10 ¥ 5k, = 0
> Candida )& 4 RO EZTHEGM LR -Te, ZOMR LY, Candida &3
S L TR FERICGTL2EAMELIE, ZOREZRIT pHIC L D

Brzx0bol W bonERol,
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Table 3-5 The microbicidal effects against clinical isolates

pH
Clinical No. of Control 5 6 7 8
isolates strains (CFU/mL)
Positive number of strains / Total number of strains
P. aeruginosa 10 1.1-16 x107 0/10 0/10 0/10 0/10
A. baumannii 1 2.0-9.2 x107 0/1 0/1 oNn 0/1
S. aureus MRSA 5 2.1-7.0 x 107 0/5 0/5 0/5 0/5
Bacteria S. aureus MSSA 6 1.7-5.3 x107 0/6 0/6 0/6 0/6
E. faecalis 8 3.8-6.9 x 107 0/8 0/8 0/8 0/8
E. feacium 2 2.0-16 x 107 0/2 0/2 0/2 0/2
E. Avium 1 1.1-11 x 107 01 01 0/1 0/1
C. albicans 10 1.4-16 x 107 0/10 0/10 0/10 5/10
C. grabrata 2 4.7-7.2 x107 0/2 0/2 0/2 2/2
Fungi )
C. kurusei 1 3.7-7.1 x107 0/1 0/1 0/1 11
C. tropicalis 1 1.1-16 x107 01 01 0]k 1M

The available chlorine concentration was 50 ppm
Contact time was 15 s. Detection limit was 0.5 CFU/mL

UEDREREY, EAEKR, BIKRSBEKE BB ESETH D pH 5.0, 6.0 1
BWTEREIRPENZ &R Drole, ZOREIL, pHOEWIZ X DHEFED
WEOEWILLL DD EEZLND % KHEEHFEBROREIRE L VGt
fICHRET 5720, WRHHE FBAKERIZH L TERRMED &> 72 Bosubtilis,
B. cereus, A.niger OF N F O W F R (HC10) D fFIE & ZBE MR D

BfgaRkdZb 0w Fig.3-1 1277,
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Fig.3-1 A relation between the ratio of HCIO in the solution and
microbicidal effects
*The available chlorine concentration was 50ppm.
Symbols ; B, B.cereus; <, B.subtilis; A, A.niger.

TR LREENIC A pHICH T 2 R A B IR, B pH 2 b RO H 2 H#
2D D WAL FEEE (HC10) o Fl& (%)% 7 vy b L, pH5,6,7,8I281F2
YA M 3R R (HCL0) o Bl & (X MR B & & (pA,)7.5(26 T bR L, &«
99.7 %, 96.9 %, 76.0 %, 24.0 % ThH o=, AREFERE 50 ppm D H A
CE T D 3RO O AR R R &R HE R R (HC10) D A Fid i el L,
PERR B (v2) 1% B. subtilis, B. cereus, A. niger 4 % 0.95,0.98 3 X T8 0. 99
EHRWHBI R RO b ivic, T ORERIE, WOl R B K EIKR O BB RN E
BHRRE TR RFEEFAR HCIORECKAFT 2 LERLTBY, EKD

DB OFFERERE S =T 2 W, F7- Fig.3-1 OEPEMROME 1T, KHE
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FICk T 2 RHEERBAKBFER~OBWPEOBMEZ R L TWD, FAE 2 &
(B. cereus, B.subtilis)|X A.niger & L CHPIEMOMEE N KEL, K
I RBARKERDO pHIC X > TEREHNRICEBLZZTOT W, 2T FRELE
DA, BMBLOBEHEEICLISZbDOLEEZDLND ¥ Fim, A5
BT, RIEEFBICH L TERLEDIER DAY X pH OE W L D2EED
ENR oo, RERFERELZERK T LT 5 EMAK TIETAHREHRR
£ 1~5 ppm THEBEMEBROEESIR M LT 22 tnREsnTEY 0, 5
FEPER I R MARKBERICB T ANEBREN KNGS ITEE DR ICEN
xZhoH L TREIND,

F o, BER T BERE D FUZIE MRSA(A F 2 U Uit AT FUEKE) 21X U
ETHHAEMBEICKH T HEAMMEREL S D Z EBWE SN TWD D JFEE L
ND3E, TRbbEEMTFICEVWTLESCBEES S ZREDEIC X
D AR SHB L, AREN L CHEAMMEEIMMEET 2 ARED BE S
NTWg 2720 2o, EFESH B XOR G MIE S B b 3K Am % E It
TORBEAATO 2 LD ROLNT WD ARRBRIT I T, 55 B M Rl 3R ER oK
WIIT MRSA B X OVMSSA IR L CHLEmWEREIERNER SN2 60D, &
PEFS K OVA A BSE 4 BRI 3 T b 3 o0 AR W AR & TRD R LS SR ) i B kSR

ELTHAMAERE W &R RN,

3.4 £ &

HHAEER S L OERDBER IS T 2 B MMEREEFRAKBEKROZEL X
DT ANARIECER R OBE 21T o 7o, 55 B Mk R #E M 38 B K R IX AR ©
LT XToOME, "EBIXOTA LRI L TEWERE « U AL ARE
LS FEE2HEL TV, £/, BE - VAV AREHFRITFHBEIESRTH 5 pl
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5.0, 6.0 CHEL, 7AW IUMETHLRBEHEART P VALY bKRE -V
ANVAREDIRB SN EBRP LN ERoT,
b RED, 9MERERFRKERTIHREA &L THAENS WD

EWIRENTZ,
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i

55 e M R L HE SR MR K R iR O ¥Rl AR R B K OV B B I B IS 2 B A R

4.1 FLwic
Bacillus J&=X° Clostridium J& ® 3FRIE T X 284 W5 G 13 R -8 &0 5
FICBWTHRAZMBE L 2> TS, BERMERICEBWT, 2006 FI121T ) xR~

M, Blov—YEEN L Bacillus cereus \Z X DN BENHE SN TH
D oSO AREMERIFR OIRINE CTH 5 Clostridium diffeile DJFBEN T O MK
HEH b FE LML T WD T S BITE W T, B ocereus,
Clostridium botulinum 38 X O\ Clostridium perfringens W R W #HE & L T

MOHALTWD T FE e, EEE, RSB R EOREREICEVWTY 2 —
A S0 i VE BCREN T B 4 5 1 B (Thermo—Acidophilic Bacilli ; LA F TAB)
D—FETdH D Alicyclobacillus BE N RRLY 7 74 ¥ a— L &pEAE L,
f A OAR TS RE & 2o T D T,

Fhix, —RICHERACRICHE T 2 A<, =2 7 — ARl
YN A= ATIEIRBFHICGELA R WD, FEICITEAKEENEA T
bHITNE TR, PRKEHERN THLIREEFZART ) U LE
EHINTWSD T ULhl, & - PAREBEATEHEDE BV KE, 7
NE T = VLK DIEERE~ORFEHRESL ™, RKEBEZB T N VAL 54
BERE - AH~ORBREO KRN ALMBEZILH A TV D 520050,

F3IETHMBMERBEREFZAMAKBRKOZSHEMAEDICHFT 2HEBLITT AL

ARTEALDRIZONW TR ZIT o722 A, FWETH D B osubtilisB LW\

B. cereus [ZWBM R AKBERICKH L TEmWRMEEZAT 52 08 bhroT,
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L22L, pHZSMMEBICHE T 22 LIV EREDRI M ET D2 & bHER
SN, AR TEFRICHT2HMUERBEIBARKBHROZFHDIRLZ LV
HMICHE T EANE L, BT ELEANKREORNE TH D5 Bacillus
cereus, R REEOLWIERK &R oMAMEFHBMEREO —F CThH D

Alicyclobacillus acidoterrestris, BEMRKIBRORENBELEEKRE CTH 5

%

Clostridium difficile @ 3 Fi @ IF JA 2 %kt 9 5 59 e M vk it 38 B8 K I8 1 D 3%

BB

EHRBRAEITo7-, 72, MU KREREFZFMAKBRKREZEZEH]T 2546, i
TARPICHE LRERELZ T TR, xRS EICMHEL WD Z ENEE
b, 2T, FEEMEHICHELEZFERICHTHIEEDRIZONVWTH

BEL 7z,

4.2 MEER XOHIE

4.2, 1 YW M SR R K R IR o 7 B
WA F KR O EIE3. 2. 1E RARO FIETHIHEF IR E10~200 ppm,
pH6.0,9. 0ICFH B L7z, pHB LA MEFRE 3. 2. 1L A —DHETHIEL

7=

4.2.2 KO MR

fit R ¥k & L T Bacillus cereus (NBRC13597) , Alicyclobacillus
acidoterrestris (ATCC49025) B X O Clostridium difficile (JCM1296) %
AWk, EFREOHABICH - > TIX, B cereus |THEAEFE KEF M (H /K B 3K
(Bk)), A. acidoterrestris I3 YSG &2 K5 (Difco L), C difficileld GAM

R M (B KR E (BK)) LIcHt R EK 2B MHA L, B cereus B L O

C.difficile 1% 37 °C, A. acidoterrestris X 45 CT5 AMEEL CHFHi
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EIER S YT, B, Cdifficile IR EEEZIT- 1=,
FlazGhan=—%FR20 A4 % H v TEEL THE K R~AKICKE
L, 80 C, 10 4> D MMBEVALEE 2 4T\, HEFERHI NG 2 FE 90 S & 7=, IK s
KIZT 3000 rpm T2 EIELEHE L b O FRIEEKE Lz, ERIZHTZ -
TiE, FREEWIE % Meller et L, BABIC T IO U LR FRTHLZ L &
MR L CTEBRICHEL .,

4.2.3 KB HICEREE L 72 3F RIS k3 5 ko 3R B K IR O B R B

F R BR M HR 0. 1 mL % 4% Yk MR HE R R K B R 30 mL RN L, — & e [ B i &
Blebozl B e Lic, MBHR O EREIX B cereus5.9~6.2 1ogCFU/nL,
A. acidoterrestris 5.5~5.9 1ogCFU/mL, C.difficile 5.7~5.9 1logCFU/mL
Thole, REHED —H 2 REAICERIRL, #2001 %F Mg Y
UAEWMUTZBAEERREAKRPICEML CEBERZRIGRIEL -, KIE
PR f% o, W CH 10 fiF Be B AT IR L T B.ocereus X FE U FE K B M, A
acidoterrestris X YSGC EREEM, C. difficileld GAM ZE K2 # EIC SR B K
L, 37C (4. acidoterrestris.|% 45 C) A8 Wil #5#& 1%, A FF R % W E

L7z,

4.2.4 FFREEMEEICHA A L7 3ERICH T 5 k%R KR O & ERR
HMIEIARY 2F L2 (686 mm, L ¥ v — L), AT v L Al (SUS304, 50
mm X 50 mm), A OK#,50 mmX50mm) D 3FEEZRE L, KUAFLBIY
ATV AMBRICAEEFERBEEK OO InL 2L, 27 —VETRAE
RicAfi Lct, BIRICT1IRHgEIEZb0EmIKE Lz, MiXFRE
W2 10fEHANL-box | nL BEF L TBA, MBI LOEHIKL L
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o ZEBHEKD 1 KHTZY OHHEEKIT B. cereus  4.7~4.9 1logCFU/plate, A.
acidoterrestris 4.8 ~ 5.5 1ogCFU/plate, C.difficile 3.6 ~ 3.8
logCFU/plate Th oo, EMREZWE ¥ — L NICHE L, AEFIRIE 50
ppm 3 X T8 200 ppm, pH 6 3 XV 9 O R H I F B /KA KR 30 mL & B fil & & —
ERFHEE L%, 001 %F A ) oA Inl ZRRML CERERE L
ESEE ECRIEHEFZMAKBIEZEHICHRE L, BB H R B
CRIFFOEREMZMZ TR L, 4SEHRBEERICHBREK 1KY OEFEK

ZHE L,

4.3 MRB LB

4.3.1 KRBEWEPICETE L ERICR T 5 Rk M B KEROSE DR
Fig.4-11Z B. cereus, A. acidoterrestris¥ X O C.difficile ® IF LTI
M ARAKEREERLIZSEOREDIRETRT, T XTORITE W TH M
REBLOADEFREOHME L BICAERKETHA L, RHBRIUT
(K10 CFU/mL) 2T B 7= O #fih S 1%, B. cereus D84, pH9 TIXH B HR
JEE 200 ppm, 240 Y MBETH o7, pH 6 TIXRIKFESGMECIIHA D EFER
J£ 10 ppm THHRALLT L7220, AHHEEBERE 200 ppm TIX 555 Th o I,
FAEIZ, A acidoterrestris O¥&1X, pH 9 TIXAZE FZEAE 200 ppm, 60
B oTDIZx L, pH 6 TIiX, AAHEFRE 10 ppm, 240 43 TH o 7=,
C.difficile D% & TiX, pH 9 TiX, AEFEIRE 10 ppm, 12055 Th - 2
25, pH 6 TIX, ARHEFERE 10 ppm, 30 3 ThHh o7z, T bbb 3 M4
NTIZEBWT pH 6 ORI FB AKEKIL pH 9 05 E L0 bR WA HEF R

FEH D WITHOEMEHE THRHRALLTICT 22 LR TRETH -2,
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Viable counts (log CFU/ml)

Viable counts (log CFU/ml)
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Fig.4-1 Bactericidal effect of pH9 or 6 hypochlorous solutions against suspended B.cereus (A),
A.acidoterrestris (B) or C.diffcile (C) spores. Symbols: ——, Distilled water; —<—,10ppm;
9 -,30ppm; —o—,50ppm; - -¢--,100ppm; —— 200ppm.

HEAOR A FMT 2B, A RE (Cppn) & HEAFFH (T:min) & 3
CmRERMBECTHE AL D, ARBRICEW TS, FRicx+ 2 %HE
BIRE, BMEMBIOCANERRE> O RERMEZ KO T L2,
Fig.4-1 £ 0, W% B (V) IZ X3 25— &R % 0 L7 I (V) 2 5 A4 5%
RaeRkw, UToXLD, dIHEKEES 2RO,

S=1log( N/N, ) (1)
SO BAEKREC)ERE L, MtEic s, MEICRERMEL 2y b
L, EBRXE2RKDZb D% Fig. 4-2 ([Z-F, SIE, BERKME I L T
ERLL, WRERE r°=0.53~0.88 DHERARO LN, Z0HPUKXLY S %

-4.0(99.99 WIK TS HEIHADORERBMEOMEZRO =L O % Table 4-1
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WRT (LLF CTHE & 6§ ), B. cereus, A. acidoterrestris® X O C. difficile
D pH 6 DA D 99.99 % CT fEIx, £ %250, 2800, 140 ppm-min TH Y, A
acidoterrestris M 2 FE DO FER L LI L CTE W CTME 2~ L, Kl #E B
KEWIx L CHEBERE W e RaNT, £, FRIEE LFRADHE
FREOH S, pHIDHFAD CTEIZ pH6 LV b KEL, 4. 1~8. 1 fEDE %
R LTz, HWFEOBE O ERITIEMBEN O R HEHEFE B (HC10) Th 5 2 & BNl
ERTWD D R ER O ER ph,=7.550 3, pH6 B LT 9 D
Y& O LM R (HOCL) DB R (FFIEHR) Z2RkRD D L, % %96.9 %,
3.1 % THV, pH6 TIIKMEFZR HCIO)DHFHENRKEN DL, BWE

HOIRPI/EONTZEEZDLND,

27



10 102 10° 104 10 102 103 104 10 102 10° 104
CT(mim-ppm) CT(min-ppm) CT(mim-ppm)

Fig.4-2 The relation of the Log survival rate of pH6(@) or pH9(Q) hypochlorous
solutions and CT(Time-Concentration) values in suspended B.cereus (A),
A.acidoterrestris (B) or C.diffcile (C) spores. R?: Coefficient of determination

Table 4-1 The CT values of hypochlorous solutions for 99.99% kill of suspended spores

CT value (ppm+*min)

pH
B.cereus A.acidoterrestris C.diffcile
6 250 2800 140
9 1000 13000 1100
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4.3.2 K AEEA FE AT A L7z 3 KIS R B vk HE 3 R OK ISR 0 2% T 2 R
Fig.4-3 IRV ZAF Ly, AT UL AMBIOMICHHESE S 3
W FRKIRIBICEM LA CRTIREIRZRT., T XTOEMEC
BWT, HHORME L L BICEFROBAIBALN, WTDOEREIZEWT
L, AANEZERREECTCONLIE P 6 ©I1F ) DR BRHEBALLT (K1 CFU/R )
Ll ole, Bocereus Da, HMHRAL FIZT L5720 0 EASEMIE, pH 6,
BN EE 200ppn T, RY X F L Th4h, AT LVAMTIG S, fiT
LGN THoDlzxk L, pH 9, AR FZERE 200 ppm TIE, 60 43 O HEfik
MWETdHoT-, A acidoterrestris D& b, pH6, HNEFIRE 200 ppm
DEMETIE, 5~15 Th o722, pH9, AR FIRE 200 ppm O 5 T,
AT UUVAMTO04, i TI2000THY, KU AF L 2L 180 43 TH MR
RLULTFIZR b olz, Cdifficile D&Y, pH6, A DM FEIEE 200 ppm
DEMETIE S~ TholmDlIcR L, pH 9, AR FRE 200 ppm T 30~
60 57 TodH o T2,

MEFRECOWTHEREFREFEEZ, RIXAFLy, 270V 2HE
FOMBEASOMAEFEEFHICK T 23 HAZRES) ZRH L L, iz S & B
ERMEZ 7a v L CERREZRD L, SITZEREOEA & R E R
MR IS BBl L, REREIT r2=0.67~0.98 O#iPH TH 72, (THEH D CT
% Tabled-2 Z/RT 2, T+ _XTHORICBWVWT, pH 9.0 DA D J57 pH 6.0
DEHELHEBELTCCTHEOERRELMHERHICE N TH HEMAER CEREDR

MWE o T,
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Fig.4-3 Bactericidal effect of hypochlorous solutions against attached B.cereus (A), A.acidoterrestris (B)
or C.diffcile (C) spores to polystyrene (a) ,Stainless steel (b) or Cotton fabric (c).
Symbols: ——,50ppm(pH6); --0--,50ppm(pHY); —e—,200ppm(pH6); --@--,200ppm(pH9).

Table 4-2 The CT values of hypochlorous solutions for 99.99% Kkill of attached spores

CT value (ppm-=mim)

Solid surface pH
B.cereus A.Acidoterrestris C.diffcile
6 130 1300 1100
polystyrene
9 4000 28000 23000
6 240 1500 1300
Stainless steel
9 3400 13000 9000
6 650 2900 1500
Cotton fabric
9 4100 21000 13000

30



FhoMBEFICHET 2 L, CTIEIZ pHEB KOEMICE DL T, B cereus,
C.diffcile, A. acidoterrestris DIEICH KT A2 @ NRO LN, £,
pH 6 OHAEICIE, T RTOFERIIBNT, MICFF ST EICHE Y CT A
BoR Lo, filk, 2o e R FERABENTICE CRB L CHFE
LTEY, REEAMICREL CHEBMICHEMTI2ETICHEMEELLL SR
bivd, £72, KU RAF L roKicx 3 28EMAIT 84° (20 C)Y, 2T v
L A 8 (SUS304) D K IZ k& 2 i AT RmULEICE > THEW 74,1~
115.5° (28 C)¥TH D, ARBRICBVWTIEHARIAF LU EXT UL AHO
BZ CT M IR T, MHEEICH T H2REDHRIT, BH OIS S,
FHWOEM IR T 2WEME, HMHORmMEE, MOEROBEGHRE
WD ENBEZLND,

B BEREEBEOBBICEWCHERERENMHERECHEET 26 L L
T, Bocereus CHER I NV XUy RMGE P, B &p®E A
CIP(Cleaning in Place) l2E N @ A. acidoterrestris O i5Y: 79 JF kN
2T Codifficile CTHRENTZ RA L - KBS M RNEFoND, A4 7 4
WEADONEIZMAEDPHFEEL TVWELAIE, CTEIZBM KT 22 HMESNT
W s 2o a, o LOEEFLRBICTHEALL AN X T 4 V5% R
ELLERICEATOFRZEWR I E L 5EL LT, 998 R 38K E K

F+DICAFHATHLILEALOND,

2.4 F
FHIERE 3O FERICH T HRIEERBAKIBROFZED R OB 21T -
oo FhIC T 55 AKE (S) XA EFREE (ppm) & B (min) @ 12 %F

ol L, CTHEL pH A9 MMEBMICE W TIERWE L 20, FEDEN &V
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ZEBHLNE R o, ZTOMEIIRY 2 F Ly, AT UL AEB XOAMIZ

A. acidoterrestris 1%,

HHEMEITEZLEACOLRIETCHS =, T 72,

B. cereus B X O C diffcile & B L T, WIE ZEB /KIERIZ AT L TEWIR

itz m L, MEDORREIY, FHRRMERERZRKERIZELBS X OER

FOHGIIEWTAHANIMOGSWEHEM THL Z R RENT,
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59 MR PE R HE MR R MK ISR O AREE RIS T 2R E R B LV

S T R A OF 2 R o B

5.1 T LIz

v

R, BREEEROBEEEIIHADBEMICH D0, @EEMOM LB X OAETE
MAOZICEY, K@ EICHEATE, PETHEVWELZZENTETLD v
FEFREOWHEIFIHML TWD D, AT RXOLE, BROME PIC LESR

BELIRSE - LWL LOWMENTREZTLZ DL, EEMAD v

o

FEFROSGE, FROME A OIW LIS RE SR L, MR A R
ELTHMAEMBEMLG WERIEE D E, HWEETHMALEN RV, 20Ok
O, BEPOHEO Y A 7ICMA, MBBIOMIERT kBRI NDLY
27 HbHNALTND B9 YA TIE, AT EBLIOCD v PHEE2 RN B M
ELTRBERBETHEEFAN/EEL TR O, AAENTHHRAEYLFENY
A7 O N KD B TWD,

ARETIE, FMATESTL2AMBERBEICEAL, »y PHEROFE L LT
FIZEREPINEL2X 27V BIXR T AR 26MEHCEEL, ML LEANTHE
BEvE R B R MK B EICEAT 22 E2HMELT, TOHEAFIEOR
A EAT oo, £7o, 5IERME R M SRR KK O B R 3K il O AR ~ O £ il &
M EEE22E2HEME L, BHBMEREEFZBRKBERICHAEIEER S L TR
V70V VENBZATABIOY alERBR AT VESEER %221

ZHRALTHEMALESGEOWwREREDRICONTHHBRKRG L,
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5.2 MEtR XOFHE
5.2.1 YRR M R R K B R 5 & OV SR i U P A0 S0 v M 3R R K VA iR o0 B B
95 W R K M A R R KIS TRIE 3. 2.1 L AR D HIETHBEFERE 100 ppm,
pH6. 0IZFH L7 pHB XL OAMEHRIRE S 3.2.1 LA —DHiETHEL T,
REEEAIZRY 702 ) VEBT AT VB IOy a KR 2T L

B AEEAZH Wiz, 28 0#E % Fig.5-1 127,

Polyglycerol esters of fatty acids

RCO O — CH, — CH — CH, — (O-CH, — CH —CH,), — OH
| I
OH OH

RCO- - -Lauric acid
HLB (hydrophile-lipophile balance) value =16

Washing agent with sucrose fatty acid esters

Components
o RCOOQCH,
Sucrose Igurlc acid esters H o HHOCH, o . K
Sodium citrate B
P I lycol i . T
ropylene glyco
yiene gy © © CH,OH
Ethanol H OH OH H
Water
HLB value = 15

Fig.5-1 Chemical structural formula of the surfactants
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AFNLIEA A FREmEEATELBIMICEESLTEY, &5 HAAH
BXOWwEAELTHEMS TV D Y HLB(Hydrophile-lipophile balance)
%4 % 16, 15 & BLKME Z R4, St IE M A0 3800 IR A 0 38 e K v R 1%, 99 R
PERME FRBAKBERICA Y 7)) VENIB= AT VB XY a BEENE®E
AT OVELAVEER (Y a FERE IS = 2 7 L 5%Ed &) & 45 4 250 ppm & 72 B K 9

WEHMLU T L7 (LLF, P-WAHS, S-WAHS & W% ),

5.2.2 Ui E M A RO YR B R 3R R K iR o YEE

55 Wk M Yl 4 SR R K R IR RIS A A RN T 5 2 L lc kY, FETE S
B IO pH, HHEERBENMEREIN D L5 hERF L,

R iR R, KK, REHERT MY U LAEIK (A2VEFRE 100
ppm), 55 FE WA Yk A M 3B R K IR, P-WAHS 3 X OY S-WAHS o % i E /1 & % i E
713t CBVP-A3 (i fn it i B (BK)) 2 v, 7L — MBI CTHIE LA L 7=,

F 7, F9EEVE R I KR KA, P-WAHS I X O S-WAHS 4% 4 100 mL % 7 fd
%, ERENICEIR, ABCRECTHE LZSHE O pl B X O IEHfE F R E oK
W) 2 (b 2 M & L 7=, pHIX EH Controller ((KK)IWAKT), i i 7% B8 o 55 o2 %

/X DPD LR IEE W E S ((BE)SIBATA) Z#HWTHIEL 7=,

5.2.3 B cereus 3¥ I o

Plate—Count-Agar (MERCK) (& Bacillus cereus (NBRC 13597) % %4 L, 37 C
T2URHEERELEZOL, b HFMERCHE L CHBMEZER ST, FREE
rap=—%2VWR»OHBM LIEERBRKICHEE L%, 60 C, 10 2 0N
WH 2T, BERBRAKEZ AT 2EmERL, FEEKZAE L, £R
Y7o Tik, BSEITTI0 %LU EXAFRTHDLZ L 2R LI,
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5.2.4 B.cereus IR %t 3 5 B H R

HHEEBRE LT, KPICERBEIRIED B cereus 3F NI x4 2 &% H 2 B & &t
L7, KA, AU Z V&Y EMET X7/ (250 ppm), ¥ = AN EE = X
TV ELA VeV A (250 ppm), 59 e VE K HE M R ER K AR, P-WAHS, S-WAHS % %
100 mL I, B. cereus F JE#WIK % 6.0~6.3 logCFU/mL & 722 X 5 IZHML
bR EHRE Lic, 7%, P-WAHS & & O S-WAHS (T 78 5 LN ICE
BRizgE L 72,

REHE O —H A R ICERILL, 22 0.1 %F AHEET MU 7 LR
WHEAEREHEKPICEM L CHEREEFZZ RIGRAR L, KIGLMAY%L, W56
R L T Plate-Count-Agar ([Z®# L, 37°C, 48 Wplfits#& %, AW ZWE L

7=

5.2.5 Fa v UBIOTAXXOEEZR

oy NEFREHREFE~OEHAAEEL, HRHEBPXE L TCRABEREDND
BREIRDPHONICLSL, POERTIREZOZVXF 2TV IV BIOT A XX
FRHWE, a7V BXOT7ARFIEHRSERBICMH L, KEK, R
PE Yk R M R K IR W, P-WAHS 38 X Y S-WAHS Z Wi Bk & L7z, 7¢3, P-WAHS
FL O S-WAHS (3% 5 5 LI EBRICHE L 7=,

Fa2UIDOANTHEBELIRTAXFOMMBEL v ML THRWER, HERIK
WMAKFTTLIHM, BOENWEToTZ, 0%, F2v VT 250 11Ty b
L72b?(100~120g), 7AXFIFT 10emDEIWCTH Yy FLEZH DK 10 A (9
~11 g) KWK 300 nL IZEAL, v~/ X F v 7 AX—FT—% A THEE
LoD 10 MR ELE L, BELEELZ, F20IIBLIOTAXFO 5 ¢
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WA AR AEE K 45 nL BRI LM Lo 2R AR E Lz, sUBHRK
W BEAEREAE K TCTHEEAW L T Plate—Count-Agar (28 L, 37 °C, 48 i

g%, EREzlE L,

5.3 MERBLUOBE

5.3.1 5 TE R A IR O YR B AR 3R R K W iR o YEE

Table 5-1 {Z/R$ K D12, KEAKOKREERNIZ 71.7 N/m TH Y, BEHR O K
HAE DO E BIFIE—F Lz, Wl BT N ¥ A8 X O MK M
FWKIRK O XEENILK 267.2, 70.6 N/m TH Y, KEKEIFIEREZEDE
RS Th o7,

59 MR L K IR M R MR K IS RIS R m IR EA 2 2 X 5 2 L ko T, P-WAHS
L S-WAHS O £ EHITHK/ 4£31.3, 28.0 N/m ETIEKTFLAE, Zhix, R
HIEHEAZZBKICEE LES G LRBENZTZERETHY, FEiEHERD

RACHMIERBEHEFZRAKIBERIL BT RNZ EBThoT,

Table 5-1 Surface Tension of Tap water, Sodium hypochlorite, WAHS, P-WAHS, S-WAHS,
Polyglycerol esters of fatty acids or Washing agent with Sucrose Fatty Acid Esters

Washing agent

Tap Sodium WAHS P- S- eZ?gglg??;?tl with Sucrose
water  hypochlorite WAHS WAHS . y Fatty Acid
acids
Esters
surface tension 4 7 67.2 70.6 31.3 28.0 30.7 29.2

(N/m)
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Fig.5-2 |2 59 W& Mk vk i HE 38 8 K ik, P-WAHS 35 X OY S-WAHS @ pH ¥ L N iff
e 7% R SR R B O RE R R L 2 oR . A0 pH 6.0, A7 1ol A AR B ME SRR 50
ppm O & X, pH (%, 558 M R #F M 58 B8 K ¥R 35 K OV S-WAHS 1370 Y 144 R A #
F T, pH 6.0 AL TLEL TV, P-WAHS (T R 24 FERI LLEE pH MK F
L, 144 BT pH 4. 11272 5 72,

WEREFR IR R IR TR MR IR BB K E R O% G, 48 Wi LA IZ IR E o
BN AN T, ZO% 144 FFE < 5 ppm & F L 7=, P-WAHS |% 48 Bjfi] £ T
FTREOK TR RO 722Y, 144 BERI#% TIX 26 ppm £ TR F L=,
S-WAHS |3 FH B B 7% (2 50 ppm 2> & 40 ppm £ T F 3 25 & D @, 24 K[ X 40 ppm

HERF L, 144 W% T 14 ppm £ TIK F L 7=,

D
o
1

n
o

N
o

w
o
T

N
o
T

—_
o
T

concentration of free residual chlorine (ppm)

1 Il

24 48 72 96 120 144

o

24 48 72 96 120 144

Time(h) Time(h)

Fig.5-2 pH(A)and concentration of free residual chlorine (B) of WAHS, P-WAHS or S-WAHS
( A WAHS OP-WAHS <$S-WAHS)
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LLEofER LY, sMrERdEEFEBRKEIRCREEEAZNZ 5 2 &2k
D, KEENITEFLIEAD L, »odiiith 24 KX pH 5 K OV B 7% 88 1 #
REDET LRI ERnbrole, —KWIZ, WEROWHBRAITAEY L
KT 5 ERIFELTHAEZR ZEBRMbNTEDY P, BEAEHIEL,
BREDRNERTT D20, WHEALEALEAT LI LB TH
Wo L2v L, ARZEBRTH W 2 T o 5% il kA G 8% 24 By ] £ T ilF Bk ¥
WHRBRE, pHEMEFR L, »oRERADB|E T L TR Y, 558 M R H 3 Bk

BWHRHELEOHFAPARTHDLZENMHADLMNE R ST,

5.3.2 B cereus FMITx T 5 K EH R

Fig.5-3 1T B. cereus 3 N \Z XF 3 2 59 Wk M Yk i 4 38 12 /K ¥ i, P-WAHS, S-WAHS
BEOREIEEREMOZE R 2 m T, R KEMB X OF miE o #
TIX, B cereus M O AW HILIK T3, FmiEvA B EICAED R ITR

Bivlemolo, SRR R B F R KSR B X OV P—WAHS, S-WAHS [T W3 1L b
BWEREDRARO O, REEEAEZRNML CHOREDRIEM L2
7o

ZofR LY, FmisveA 2 MEIx, SRR REE R MOKRIKROKRE R A

=

KEHRKRETEDLE L2, FHEREBODO B cereus FHF I % L T I &k #i i 35

(HClO) O M OB EH BN TR TH D Z E N R ENT-,
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51

Viable counts (log CFU/mI)

Time(min)

Fig.5-3 Bactericidal effect of WAHS, P-WAHS, S-WAHS against B.cereus spores

< Distilled water A Polyglycerol esters of fatty acids
[0 Washing agent with Sucrose Fatty Acid Esters
¢ WAHS A P-WAHS H S-WAHS

5.3.3 F a2 UBLRTARXOWEEZEDE

Fig. 5-4 I /KA K, 59 8 Mk K i 38 8 K R, P-WAHS 3 X O S-WAHS T ¥t i
BALESAOXF 27V BIOT7TAXFT N T IREDRE ST, RBAE
ZMEIIL Student’ st REZH W, Fa20 IV BIRT A RXOWEGEETO
— WA TH % (Control) X4 %5.4, 4.9 1ogCFU/g Th o 7=, %, 74 %
XFOKEBRKEFREZRS TR TORTAEELIARICHE D Lz, £z, 5EMK
KB FEMAKBR TCOEBZOAFER I F 2V IV BLOT A X ¥ TH 3.8,
4.110gCFU/g Th oD Zxt L, HEEHEA 2E2RMT 52 L2k, *
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27 VLA %29, 2.210gCFU/g 7 A R F L4 42.8, 2.110gCFU/g £ THMX
BEABICIKTS®EDLZENAE TH o (p<0.05), £72, Fa2v JITEBW
TIX P-WAHS HeH & BE LV & S-WAHS i RBE O F N AEBHEN A EICKL
(p<0.05), mWHEBEHIRNEB O LT,

BRICHAETIMEDORBHIE, BERBICHFEAEL TLDLIN Y, Fav
VB IR T7TARXREIT, BARKEZ F 7 7B CEbDL, MELY@ENITKE
WKL EOWMBERNGFEET DD, MEMEMICLE > THELVA
CHERENEZ LN T NS O, 07, ZEF DI ER IO R K IC i
Y, ENGE LI W T KRFERR T, 558 R R R KE IR
miGEMEAZ NS 2 2 L2k, BERmI~OFMENM L, 598 MEKE
WHERBKEBERZTRICWEBRS BEMIEL N TELD, BFERmITH
ETO2MWMAEWIRHLTEREDRPMELEZLEEZOND,

T, My PEEREO WG AE LRI, KT, hHEA TS, AT
TE, BREACORE, KEEwomhB’#RIRL WD O, Fmisha %
59 MR MR R LM R OK S ICIRINL THEM 5 2 & TEnid, T rETEA T
T2 LREEEACRE T LRAFRRKIZIT) 2N TE, LEOMHFEL
MRS NS, Fo, 5 G VA RN 55 B2 ME Y HR M 38 W K i I CUE AR L
EHmAEDOH y NEEORBEOEIE, HERERERFEBRKEREFARECTH

D, REAEE LBEEOKEICE-T, BETZXLILDLEEZ LN,
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Viable counts (log CFU/g)

cucumber 7 long green onion

Kk *

*ok &
6 6|

*
*
5 \ 5
*
4 40
3 3
2 l 2 |
1 ! ! 1 .
Control Tap water WAHS P-WAHS S-WAHS Control Tap water WAHS P-WAHS S-WAHS

*% p<0.01 * p<0.05

Fig.5-4 Bactericidal effect on the cucumber and the long green onion with treated Tap water, WAHS,
P-WAHS or S-WAHS

5.4 F L

55 B VE UM SR IR OK IR IS AR e A 2 AR L 25 A, BREARE X
OCREIEENREFARFICHER T2 LENAETHoTZ, F2V IV BIUOTH
FRACK L THMMERIBERAMRARKEREREI Y bR OEBREIRIGELN, &

y PEERUETRIZEWTAHAELRGWFETHDLI Z LB RBINT,
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&
i

55 W M R MM R KIS DO N7 A HE A~ OB LD

AR= = I NV N Y =i

6.1 1TL®HIC

805 CIL MR M BRSO B v BRI KT D R e B 2
RLZOREDROMBMBEMICOVWTHRFTEITo, H6ETIX, EEOK
B RMEET v L CHEDRET (2B E L, 558k #5E 5E Bk
o &L 7,

BEHEIREBLEAESICL > CTRETHEEOHMBI M A DD RAEREEN, N
BIEN2WED, FEMEBHCHE LEMEDRRESER R EICE 2D
BEIMO TREW, S50, AFEOEEEMOEE 6, HEY O S RE
TWBE BRI H Y, MEAHEE LT WEREE L o T g 100100,

2012 2 iTdbilBE T A OEBET 2R KRB & LHEEREEO
157 OEHETEREELTEY YV, FE»®MLETO-H LA
DEEMENFHERINLTVD, TR THEDOBERGLIET I, K
MEHCAR B LI MAEDEZET 5720, REHEFERRT ~ U ¥ A 100 ppn T 10
5y £ 720% 200 ppm T HAMER E W) FE LRESBEMI N TWD 102

Fig. 6-1 ICHEMORE LRLZ RT, ARBRCIEROEMRIET 4 P o,
NI A OWHERE LR CHBEREREERKBEREZERT 2 E2HEL,
BREEMNBLOBREFTIEORFNZITV, EWHEERBG CHREI LTV D RHE
Lo EITo, £, HERORERZBMBEEAE CHVWEZSE A
BaINnsd, BRAMMPEO —FHTHDL NI "B A X U DEREIZOWVWTY
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& &2 1T - 72,

Arrival . Disinfection
Stock Cutting Washing
Packing «— Mixing 1 Salting
condiments

Fig.6-1 The production process of the Chinese cabbage
for Japanese pickles

6.2 MERIOHIE

6.2.1 F9MEME R R KIEIREB L R EHFERE T Y v A KIEKOFH
55 MR Mk R B HE B KR O R ELIZ3. 2. 1L AR DO HIETAH R E R ES0 ppm,
pH6. 0ICFM L7z, WEIEFE®T NV U AKEIRIZ, AERBEL2 %RE
WHEBRT M) U AEZKEKTHRL, AEFREL00 ppm, 200 ppm& 72 5

FOWCH L7z, pHE X O ABEERRE LS. 2.1 R —OFIETHEL L,

6.2.2 NI HAHET DEBEKOWE

NI A OWHEREEITOICHLY, EOHMMIZHMEN L HEL TWVD
MEMXDID, ETHEMEONT b A OFKEANALZ & OFEEMEZAT -7,
RBRIT, EWEMBOANZ AL ZANTITo-, BRIEOREENI %2 Fig. 6-2
R T o N A DORE (BRAIHOE) 2~3KEBMEBREL TH—-ICRA
LEboza /e Ui, EBEMIX, s/, B, RIEOLMFEH,

T A NEHOBEE, WEE Lz, WA LK 10g %2 90 nl K H EH B
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K BRI L BERE L7 b 0 &, A E R TR K T L0 B BEAR L, A
WO A M (H K BUE (BR)) 35 & TR MG 5 (B K BUSE (BR)) 12 SE AR B L
2. 87 °C, 48 MMM, —MEEE, KBEBKS L OKRBEKE W E

L7,

@ Edible part
/ @ Outmost leaf
%/ 3 Outmost leaf with soil

@ Browning parts in the leaf

Fig.6-2 Sample points of the Chinese cabbage

6.2.3 5y ERME IR R OK IR 2 W TN 7 Y A OB 2 B

NI HAOWEHERBPICHERT 57 F (1%, 6.2.2 ORBREE, EYFEH
Bobozlwnwiz, TiEAKEVWDOR 0% 7 —LTIHERL, +ois
BEERBRLOEZERAOVE, RBRICHE->TIE, A7V AOREEZET T 2~3
MBEELE®, A0FE L, IKT2EEANALLELOEZRE L Lz, BRI,
AKIE K, 55 R R kSR R K TR (A 20 HE SRR FE 50 ppm, pH 6.0), KR

e hU UL (AREFREE 200 ppm, pH 9.7) @ 3 f & Lo, WHHESR

m

ff % Table 4-1 12”3, VEHEHE O RMITERE A EEHFE TOMM 2 A E
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LTRELLE, WHEEEIT 2B TITW, "3 A4 Tkglzxt L, —RIEHIZ
BB 10 LT 20 PRI EE L, R EHIZT WAL B KIEK 10 L 12 20 B [
PRIZEE L 72,

BEDROMEIC STz > TIE, FHEBRIKT—KRER, —REFEONZ Y
A D %10 g ZRIEE L TEE L, 90 nL J 5 & B A& 5K P R LA L 7=,
Ihzadm AR K CEE 10 fFREAIRL, 6.2.2 & RIS —&AERK,
KBEREH, RBEZZNE L,

T, EWEAERBICESSRBEFIELEORKEITS 2D, 10L ORI
FWFTFI LAY A1 kg 2 AHEFRE 200 ppm (T 5 59, 100 ppm

T 10 HEERBEL, ARCEREDRZAE L,

Table 6-1 Treatment conditions of the Chinese cabbage

The first washing *' The second washing *'
Tap water
WAHS Tap water
NaCIO 200ppm

NaCIO 200ppm 5min static dipping *2

NaClO 100 ppm 10min static dipping *2

%1 The first washing ; 1kg Chinese cabbage was dipped 10L each first
test solution, and washed at 20 seconds.
The second washing ; The Chinese cabbage was treated by tap water
under the same condition as the first washing.

22 The condition of Code of hygienic practice for pickled vegetables.
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6.2.4 SIMERMERMERZRBAKBEER CHRHELLESAEDO 7 o nRL AOERKE
PRI CHREHZDO NI AIZONT, MU a2 ErO—fThHbd/rn
RNV LOERBEDOREZIT -7, 728, HEPHEEB#ICHE D X kHERRS
kU 7 A 200 ppm i 5 433 X OV 100 ppm 1C 10 S HERELEZHAICOD
THRBICHMELZ, 10mmAICH Y b LAY P A 10 g T BRI 100 nL
AMA T, 20 PEBEBEREL, MRICEDHAERBICESESHEREL 2%,
RN B L ORIEEFER T N U LAEZRETD2DKED 24772 5
oo TDO%, KWK G0 nL 22 55 MFEEL, HEAKD 10 oL Z /314 7 /v
AICERHILL T30°CT 1IHFMAIFFE L7, ~y KA~ —Z-GC/ECD & (SHIMADZU

GC-14A) 2L W 7Rl L&D HEEIT- -,

6.3 FEBRAMRBLUEE

6.3.1 NIZ VA ET DAEEEK

Table 6-2 ([ZWHFHI D NI Y A OFKEALIZ T D — A E R, K E A,
KGEHEEZRT, B BRHEBIRIE 1.0 1ogCFU/g & L=, BEHATD N7 A D2
BB LT XRTOEMOBELL —RAEAFIHREI N, RSO —KER
1% 6.410gCFU/g TH Y, ZOHEIFTEFEORE - B EH~ =27 VIZEEH#K
SENTZERERBANAZ VA0 BAEFEKLOMHE BIZERSETHo 1, Kb
— AN S o oD, NI A NEOBAEE T, 8.5 1ogCFU/g O — %
AW R s, Zhid, TRIEELIY b 2HULENVETHY, 1
ERMEBICLED2bDOTHDL I EERMBL T, WERICHBEHIEAT
L, BUORIBHKZT LT, REBEKICHEPIERT LI ERBEEIND
e, BEMERET DI ELITEETHLEEZ LN D,

RIGERESIE, RE, BREOLMAERH, RN TH L 2.9, 3.3, 2.5
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logCFU/g i s Nlc, RIBE BT ARKBRIZE W T T X TOBRMK THRHER
RUTThHoTe, ZORMEIEF, ~NT7H A TN G LEEZ N L TRBEREIC
BRI EeEFRBLTVWD, RKRARICBEWLWTWTNWOEHBFIZEBWTH KR
BHE T S o, RIBEIZOW TIE LA EHOMRE %2 I L 725 g
PRI S LTl 0 100 RIS B T, RTR BRI R A LI RIER

REIZBRET DI ENREET LWVWEEZ LN,

Table 6-2 Bacterial counts in the each points of the Chinese cabbage
before washing

(log CFU/g)
Edible Outmost Outmost leaf Browning parts Bottom
part leaf with soil in the leaf part
Viable bacteria 6.4 4.8 6.6 8.5 6.1
Coliform N.D.¥ 29 3.3 N.D. 2.5
E.coli N.D. N.D. N.D. N.D. N.D.

¥ detection limit <1 log CFU/g

6.3.2 FYERVEKE R B BOKEIK &2 Ao 7 A O U R E R

Table 6-3 (Z99Me Mk filf R KBRS L OKRH#EEFZE S Y v AT
A 2WHERELLELEO —KRAFEREZTT, RBARRICBVNTEREGE
BB IORBEEIIT X TOREIZE W THRBBRALLT (<1.0 logCFU/g)
Td o T,

W BE O N7 A0 —AEREBIL 5.6 1ogCFU/g Th o 7243, KK,
50 ppm 55 e M R MM R B KA K, 200 ppm RAIERM T MU U AT 20 BH D
— R AT oG A, AR EIEA £5.0, 3.7, 4.1 10gCFU/g 2K F L
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oo SHIC, KBARTREEEITR ST HBO —KAERKITA ©4.4,3.2,3.5
logCFU/g L g o7z, EfAMREMICE ST RIEFER T MY v LA THERE
L7cHeo —fRAEEEIT, AOHEFRE 100 ppm T 10 SRELZEHE 4.1
logCFU/g, 200 ppm T 5 sy MiZ{E L72% &1 3.6 1ogCFU/g Th - 7=,

KEKTHELELGO —KEREL, “REGHOREERLZHL T 2 L
K xT72.6 % 93.8 %l olc, THNIXHBLICRIIVWANRERDRIZEY,
—RAERBPIE T LEEEZEZ DD, 50 ppm 59 B Mk K i T KSR 2 H v
EHADOREREHET S 45 %98.6 %, 99.5 %, KEARKLID LWL
PICEWEEDRERED Oz, £72 200 ppm RFEEFEBE T LY v A %2 H
FHAEOREEERE T DL, £%96.9 % 99.1 %E& RV, FHERMEREEFR
MAKEBEKREZEREORENR T oo, pHEFHBMEICHEST L LITLY,

TOWBORENMGEET O REEFZEE A A4 > (C107) 72 6 IR EET o K
W FEE (HCL0) &L L2 Z &b, RIRETCOLRIEFORENREZGL Z &M
TEEBEZLND,

F 72, 50 ppm FHEAME K M R B KSR CORBEHF IZIEYHAEAHTLE TED
DT RHESRMETH D, Wl FEHE S S U 7 A 200 ppm T 545, 2D WiX 100
ppm C L0 OREIV b EWEEIRE R L, HRMICHT 2 ZRER %
BLOREEFER T P U LAFHERER O —KAEREBIZ SV T Student’ s—t
BMEEZMV, AEEEZRELEE A, “REEHOKEAK L 50 ppm 55 B
R FZRAKBEHE TORICAEENR D b (p<0.05),

AEBROWEHFBREICE O TIE, BEREOALY BT 7, @
FW EOHEN R G EMAEDEDL LI THRBEIRI M LT 52 L
BHE I TWD 1200 F i EYRECT v N2 E O KR T
BBV, R EIEREFEREOT A LTI D 2 ERn% <,
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EWHEERG CHEINIRERBZMEE CE20VEALZ VL, ARBRICE
WTHE, R WO REGEZ2HAEbELZZLICLo T, 2001
HERMTLEDHARGE TROONIEZRED R LR ZOMRENELNTE Y,

ERHETRICBVWTHLEMANAIETHDLI LEZOND,

Table 6-3 Bactericidal effect on the Chinese cabbage with treated

Tap water, WAHS or NaClO
(log CFU/qg)
Washing condition After first | After second
Before . .
washing washing
Tap Water 5.0 4.4
Washing | WHAS  50ppm 3.7 3.2
NaCIO 200ppm 5.6 4.1 3.5
Static 200ppm 3.6
-~ "« | NaCIO
Dipping 100ppm 4.1

¥ The condition of Code of hygienic practice for pickled vegetables were
dipping in 200ppm NaCIO for 5min and in 100ppm NaClIO for 10min

6.3.3 FHMEMERHEHRBMARKER CHREFLIZHE GO 7 2 a kL hoEkE
MU ABRAZ L FRKERKOEKBELEMOEEBRE CAPO 7 I VESE
DEHDEREDBERNIE L TERT 2WE T, HARTIEAKEKELEIZHER
KUomg AR rsuukLbh, 7uesdrsaurARy, V7aErsran R
AUBIORTBERLLAO AMENRED LR TNDE 0TI Ky osg X ¥
DO, rrairABIO T rEY 7 ar A X RN AENRREDILT
B9, TARC(HBEEN AFZEMKE) O Group2BERN AR H D200 L
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E)ICHHEENTWD ' ook ald, —HHEICKR MY ~a 2 Z202 b
HDLEENRRENZ L MO BERPA~EELAKRSEZL2EERRE D
LEZ, B EITo 2,

Table 6-4 |Z/K3E /K, 50 ppm 55 fé P YR #f Mg 38 e /K %%, 200 ppm IR Mg 35 2
FTRIDATAII YA EZEBERELIZGAEONIT VA ICEF L r kL
LADERBEERT, WHEAEMONI VA O 7 arkLAEIX 0.09 ug/eg
TdH o, KK, 50 ppm 5B R M H & BB K AR, 200 ppm Wk H 58 BE
BT P ULAT 20 PREHBESFRE LLELBZEONZ A D7 0L LD
AR EIX, & 40.16, 0.19, 0.89 pg/g THY, WHEAEM O NI VA LD
bWIFhb@mWEE 2o, £72, EMHAERGICESSKERERBRT Y
UATHBRELESAOZ oo R A0ARET, A2V EMEE 100 ppn
T 10438 X200 ppm THE QM OEH A THK 4£0.71, 0.87 ug/g Thol,

95 B PR R M KR OKIATR & KEKZHBR LS A, 7 e khL A0 ERE
FIFIERECTho7Tm, ZHICHL 200 ppm DR EHEFEBR T Y v A &2 HVi-
5ie Tl 0.89 ug/g ThV, FMMERIEZBRAKER CWHEHERELLHEED
K 4.514%, SLICEDEAERGICESSEERERE LTS A D 0.71, 0.87
pg/g EVEVWERETHY, ARBROZEOF TR OEWVZ vk st
ETHoTe, 7RV LDOAEREIZT VAV THRT L2 EPHRES
NTEY WY REBRICE DT HMBERICHEST L2 12K KEKEFH
REICETZre R VA0 ERERNT SNTZLEEZOND,

BB, BRAToOrZuorRL AOEREHEITED SN TRV, EHNOKIE
KOKEFERETIX 0.06 mg/L, WHO TiX 0.2 mg/L EEH L TR Y D,
ARBRIZBT27vee R VA EREIZOELIVbEV, LML, 7 2R
DI AKERZER P ~OFHBIC LV BAD T 5720 19, 55 EE M R A R K
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B LTI AP DHEEDERT 27 00 KV LT, FERIZITSH

WKL b EEZ2ZHN D,

Table 6-4 Amount of chloroform formed during each treatment condition

20s washing Dipping

Control NaClO NaClO

v;/raatgr WAHS ZI;CE 200ppm 100ppm

PP 5min 10min
Chloroform

remaining at 009 | 016 019  0.89 0.87 0.71

Chinese cabbage

(1 g/g)

LU, A EREERICE > TREEAKD pHBA T VI YV HICET DD
DHLHY " INHICEEREEEAVDIEE, e RV AOREICLDHE
RURZE@EWNEWZ D IS0 F WRICEDMEFERERYIT, b Y
BHRRERFHDL VIR EBBRFRENES D FERRE, 2 T0X oINS
RKENDOWHER ALY N 50 %L LFEET D M, T o, 55 M TR E
A3 LIRS ) C U A Al AR BLAR & TR SR o R R IR & A T D 99 R M TR LM 3R R KA

WL, SRV A7KRBICEHTHDL EE XD,

6.4 FLw

EYMEBTHLLNZ AoV THBRERERZRKBER TCORBDRE
FOEAFET D7 nu RV LABEOBRTZIT T, N7V A ORIIESHB L IX
—RAERSRBGEEOHRY A7 B Eho o, 998 MK #5385 KRR %2 H
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WTH RS ZITO & 20 BRI VWO ERM TEHEAEARBICHERSIALY
LLELRFORENREBLLENTE, Fh7uvn kL0 Ed il s
Niz, Ko THMMERBERBRAKBERIZ, "7 VA OEEHRBEIZE W TEE
MBREmODDLIENTE, POAELRHERERYOER L IMA L LR T

LML, AHMERGVZ EBRINT,
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55 e ME Yk MR R R OK IR & 5~ O BROKIC A W2 56 o ZE 2h R,

HEEEB LR EE~DO R

5.1 I Lwic
EBFTRABOBNEBEEFET 52 LnD, BRIEOY A7 BEH

@, £, RA VY INLZ U FRFB AL TEH, ZELYEHR TETREIE

)

BYRBICHEESNEREESBELERS, 2<0BICRELTHET DR
FTR, BEEZEVWEDLILEDICRAESE - BHENOBOWIKLRERSD
SHFE 10 knERNORE TORBOBEBGIRRENRITOAL D, TORKE
2R RERTH D 'V, 2 FE CRREETEGRIC THNICHADE % &
3z eTmilLcxen, BRORAEYMEREIC XD EAMMEMAEY O
FEABEHRM I TRBY 27, ZOMEHEOHIEARD LN TWND, TDRD,
WRIED O FIEDT, BENOHEFHLZMET 22 LT, HRAOKEEL X
UL T 5 FMICERLS>O2H D,
FEENOHAEERO P TCEELREAO 1 5L LT, &KHKDEGEMEO R
NhIToNd, BENTEHEHOBNLHTLI2HMAKERNHINANTEY, B
A 7N, RIBEE, =2 =0y ANVHEORPECKEELZBO A
HRMERTICEENDIMERL T AL ZANBARBNICEALESS, Akx N
LCRENMERT 2 ZENBHMES TS 1819 20w, BHRKESRO
MR RA IV U ICET 2R ERSBRFEVERHOR TH THK
Aok, MAKELEZLOPHELELOZHVWI I EHESR TS 1D,

AWFIETIE, BMAKHEREOEM & L TR ERRBRKERORE 21T
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ofc, PFMMEREEFRKBERIBREDRI &G, POPLE AT MVRIR
WTe W, BWOBRREIEORIK & RD2MAEWICRH T DEE - VAL AREMDR
AALTWVD, £, BERNEHFIHNBZREOEF THLHEM OB NED 5
nNTEL ", BVWEHDREZET LI ERRESNLTVD,

AETIE, BHRBGICBT 28MKIEEEM & L T o558k R #E 3 83K
BWIROAHEIZOWTHRF L, BENDOMAK T AT LN THEEME R HE

#

BRARKWREZMEN L, K AT LAADOFRNAA > MBI 255k 8 1% R

HE

BLOFHEBEMOERBEOME T2, iz, EEHRE TOEMALD
DI, BICHMBMEREIEZFBR KRR RYHERKSED ZEICL24EKB &
CAFERE~KITTHBIIOVWTHRL T LER’H D, BEEOHFR PV
TIE AR FE IR E 50~400 ppm DRI FEFE T U U LKEK 2 28 A ] £& UH
ISR SE T A, 400 ppm LU T O 2 T &H AV IFPEIN R 72 & o A4 pE VS0 i i
PR EDOEBBILICREREBZRITIRVIERRESNATVDN, 53
etk R AKE R ERHFEBKKSELEEGC OV TIERFT S TV,
ZIT, 7uA 7 —MBICHEMT»SEWINET(~64 ##) £ To MM R
WFEMKEHRZRY MBS TG GO EERBL L OLEMEIT OV THRE

AT o T2,

7.2. MR X OHE

7.2.1 W R B M 3R R UK VA K 0§ L

55 e VE T B R KR IE O R BIES. 2. 1E B D F ik THNIE H IR ES0
ppm, pH5.5~6.5|CFM L7, pHE L OHMEFRE H3. 2.1 A — D HILET

HE L=,
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7.2.2 9P REE FEOKEIK O MK AT L

KRB IIEEESS (K MILT) oBEFEITTIToTe. 7w A 7 —HESH
(Mg BE7Y ~2Awy 7)) oMYAt J 16440 ) 2 5K L 72, it 3058 13 8220
P02 BT, dRXLERBRKICE DY T, 2 1190 n* O FHFITIL
wL, FEWEHELE,

Fig.7-1, Pic. T-1 T & & W ~ O 55 B 1 I il 3 38 B K IS I AR o A 7 b O
AEBLOERR T2 77, RBREKICITHBEREEFZRKEREZ, RX
WIEKBEAREZRAKS T, HAKTELx —BHEKZ 71D b 0%, K
BEBL TR KRS ICHER L, AT EE) 2> 5k (64 i) £ TH
MEKTRE L, /B, 8 T006 1EM OEE)ETIETXTOE FIZHH

eME kM R ARSI 2K S, 1HBR IV RBRLZEKBL T,
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Feed tank -

[k [vd¥,

Waterer
Generator

(HSP-600SME)

Fig.7-1 Disinfection system of drinking water

21 Week

Pic.7-1 In vivo WAHS feeding trial
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7.3 FEAMREE

7.3.1 FREMBERE

KFPEBICB T 26 EB T EMER L BEGEBICRNIN D, EREER
FERED DBV LR, KISHICELEZORIELSTL, MaEEXthos
B & OIS HENELS FED DN E K E, RS S 5 1P, 55 MK IR
WHEMKBEROANERIZTT N TERMERL LTHFEEL TV DD, AEY L
KIGS % EOHBICEALL, SHICKENETL & REL THOEZREN
L[5S N

AR T, 5 HERFICHRBE B L OB OKAKSY 7 N RE 1 i
(n=1), #AKRBBOWALD 2 7 AT (n=2) B L OB AKZEWNE 5 » A1 (n=5) 2> 5 K A /K
ZEREL L 7o, bF BEHE SRR ST DPD (AR M B W E S ((BK) SIBATA) % W T
DPDIEICCTHIE L, MIEFERE IR EFBLANESR (T AT v 7 JHEERK
X)) Z AW TKIEICTHE L2, &6 HEFREITRERRE)» O FHE

FREZEZLGIWVWTEHE L,

7.3.2 EEHOMNE

R AT, AW, HE, 7 RUKRE, YAEXTEE, KBEBED 5
MEZME L7, 7.3.1 TERELZAKZBEEEHEZEKZ BV THEE 10 65 B
FRLeHE, TNENTRROREMMEICTEHREHRL, 37 C, 48 FEHEE#E L
THABEZEM Ui, AL, —BAFRK CITmERE X (B KR
RS, BEEECEAT P T3 2 b — 2R H (A KREKRRXSH),
TRUVKEE Iy =y P REEREM (A KREKRXSMH), yrexT
BEETIE TV VT v b7 U — K EH# (BECTON DICKINSON), K5 i 7 3K

TIETF Y ®F v a L — FERE M (MERCK) & L7z, #EFEMNTIL Student’ s—t B
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E TR & KRB T AT O R E AT o T

7.3.3 BRHEBIOAEMFRRDL CICTEIINRO R

RBX 25 I B OBOBEIEER 2D NICHIKEEZ 1 HHZ AL,
AREBRBA GG (1 HEKE) 205 24 HEKEE TOFRFEI O 24 @ #2 © Ik (64
W) ECOLEFRZUTORNTHEE L, 2k, 24 Bk IZHBRKX 25

IR OBOAGFER BN RS2 2 X5 L, EFF 1L 24 B4
PR E RS L CRBICER L, MatMimix, 1 EMEICEE KD, x°*

FiE 24T/ Wb L T,

e | Y1k
?55%»5::(1- WEFERL + TR IR :jxloo

LA fim g A2 A7 P 2

@ﬁz@:@- BETERK + KK jxmo

24 R TR K

PEIN =T, WHEEE DS 64 B E o 1 HAMEBOLHENNOL A~V T A
PEIRE PP AW L, Jeds, MEBY CHAICEAMT LizilEk 4 £
VTAFERERIZOWTHHEB L TEHMEZRD 72, b, 1 BEEO
ERIME 2 AR L%, 10 BEIC Student’ s—t RE THEZDORE 21T 72

> T,

7.3.4 JESSEE - MMk - HEFORE
G es B & « Mk MEWR « SR F AT 1, 7, 20, 64 B ICRBRX, %R
Kb &E 26 PO EELIER KERTHE, Rl X OMEE %2170, il
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mEE 12 AHEBX MR 31 HEHEOMMEEZIT-o 7=, HEHEH OFEMIX
Table 7- 1 12T, AEZEZDOMEIL Student’ s—t MEBIC LV IT o 7=, K
FHRBREL, BEBIOFRBRO 27 7 vEELEZE, ~~bFyxU .

TF T YA T OB LT,

Table 7-1 The measurements of the organ weights and blood test

Live weight, Liver, Lung, Heart, Lien, Gizzard, Pancreas, Ceca

Organ weights
g g Digestive canal, Bladder, Ovary, Oviduct, Bursa of Fabricius

Hepatic function :
AST(GOT), ALT(GRT), LD(LDH), Cholinesterase y-GT(r GTP),
LAP, Total bilirubin, Direct bilirubin, Indirect bilirubin ,ZTT, TTT,
Total protein, Albumin, A/G

Lipid : Total cholesterol, Neutral fat, HDL-C, LDL-C

Kidney function :
CK(CPK), Amylase, BUN, Creatinine, Uric acid

Blood test

Clinical chemistry evalution :

Na, Cl, K, Ca, Inorganic phosphorus, Serum iron, CRP
Hematocrit

7.4 FBRBIOBE

T.4.1 RHEEFRERIOCLEEK

FHAENTERIR LA FHA A > b (Fig. 7-1) O /K O 5% 52 1 3 38 o V¥l
 Fig. 72177, REBXOBAKY 7 NOEBEHRITT XA CHEMESR L L
T L, W FE R EIL 50.0 ppn TH - 72, #H/KE OF A O T il i 5
BREIX 30.5 ppm (TR F L, FMEHRBIREIL 12.0 ppm & 2o /c, S HIZ, #
KEEN CITIFEEE FZEEIX L. lppn il K T L, HAEEZEEIX 13.5ppn & 72
Sh, — 0, MBXTIEHBAY 7 NIZEBEEFRED 0.07 ppn, fEAEF
REN 0.2 ppm ThHh o7, LML, MARKBOWAR LR DL CITKKIFNEIZE

WTIRERER R, WAeERLbmitish o,
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Residual chlorine concentration (ppm)

60 1
50 50.0(0) - Free available chlorine (ppm)
30.5(12.0) |:| Combined chlorine (ppm)
40 t+
30 |
20 |
1.1(13.5)
10 |
0 0.07(0.2) | 0(0) 1 0(0) ’
WAHS Control WAHS Control WAHS Control
@ Feed tank @ Inflow @ Drinker

Fig.7-2 Free available chlorine and combined chlorine concentrations of the
water supply system

HNumber of parenthesis show the concentration of combined chlorine

AR AT LANOKGFHA A P THREShZAREEAE Fig. 7-3 IR T,
—MABEBIIRBREX OB KZ 7 TEHEMRERALLFTH-72d, HAKHIANT
X 1.3X10°CFU/mL & 720, KT AT L0 PRI EEEN ML=, —F,
XX TIEMBARZ 27 W 2.7X10° CFU/mL 2> 6 K5 7K #8944 X 10° CFU/mL O fE
LY, TRIFEFELVWHBOBWMMMAED b, fMAKGENOEHBITHABRX T
FABICEKWEZ R LE, BERHBERBEXOBAKY V7 THEBRHBALLT T
ol MBAKBNTITHEMARO LN, FRX TITHAKE 27 1.1X10°
CRU/mL 7 & #5/K &8 N 8.6 X 102 CFU/mL & 720, BIMITIF LA ERD LN
LOOHBR IV LARBRICEWE THo7-, 7 FUKEKIE, RBRX X
KA 7 BBRHERALLT, HAKESRNAN 1.2X10°CFU/nL, Zhicxt L CxBX T

T AKZ 7 N 1.8X10° CFU/mL, # /K& W 3.3X10° CFU/mL & 720, — 4
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Viable counts (log CFU/mlI)

Viable counts (log CFU/mlI)

HHEDOHAE LFAKICHKREN IR LD AEICEWEE 2o T2,

EHTHHIYNLEXTEBERD O KGERO I,

LN TR AN

77 Az

KB TlEHhKkE v 7,

FMAKBADZ T EBRHBRALLT (K10 CFU/mL) TH > 72 DI

LT, JREKITHE K AT A0 FHRIEEHEML, fBAKEHGN TIEAS %2.3X10°

CFU/mL,

EH L TH EICE S 22 D i

7 Standard plate counts

2.2X10*CFU/mL Th o7=, Z D X 51T,

AR X O A B L, BRI

Wb,

Fungi Staphylococcus spp.

Salmonella spp

K
ot
o
ot

Feed tank Inflow Drinker

Coliform

—— WAHS
=+ Control

% N.D. (<10CFU/ml)

o
o
s

0“
o”
.
S\
) & WRAY

S

Feed tank Inflow Drinker

. .>:< 1

Inflow

2

Drinker

A

Feed tank

Fig.7-3 Bactericidal effects of WAHS in the water supply system
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WERWEEANL, AR LA IS L TEHEBMERS M GHEF LML,
FLRBLTIN TEEEEFRESE FTL CEBEDANMK T2 0%, KX T
IAEAKE 7 NORBEB I T R TEMBERTH N, MK AT LDOTF
M EHEEFRITETL, MABNTIEZHBAY 70 29.2%L 720, EEIE
FRED Q.50 FAEMEEL LTHEMEL TV, —F, dBEOBAKY v
NTIEAREBEKRKIEENDERBEELP BB SN, KRG E TIEHEREHE
FREPMERFRTERVWIERALN LR o, ZThODEREEFREDOKT
X, MAKTATLAROFENRS, BENOESLRREOABMBIEALLZ &
WCE2b0DEE2H, EEANARLKKGBOWEEDEETH L,

AR AT LAHNOAERZzFHAL MR, BRIV T3/ AkZ 7N
A REEE BARBIIREBRRAUL T L2, HARKYAT L0 FiiiEEAR
BErEmys2Bmr@Roonc, RBXTORBEREES IO LEXRT R
EHETT R TOMPBICETHEHRAUT ThHo7eZ &inb, 558 MEREE
FAKWIRILZ 7 2EMEECH L CRICERESIREAG E R RS, &
MERTEHINVEXRTHICLDBINOHROKBREIE, RIBEERLE S T L
EHEARKERE R TRAEATIERMAZS LD LD ¥, 2 b0t
BHIZLADERBWZ EBRHAL N LR, —F, HBRROKAKY I N
CREREZEIRHB I TV DL b b T, KBGEREZ bR <& EA R
Mt E i, IBETHLHRAKT AT L0 FHiIE E AR DM 28 m 28R
Do, TRUVKREZZOLTZ T LNGIERENEIE LI wREMEN R S T,
BIIE, BENTOMAKICIIAKEKRKEZ/HE S ZERHEEINLTWVWDIRN, HAKT R
TANTEHBRBENOHESCTHENLORADGKAKF CTHAEDNHIE L, 4
FEHENAR LRI ERTIBINT,

o, BEBRBEILICHABOEBELORENOIHTRENRLRDITZD, A%
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Rate of raising (%)

WHERBEODKRTOEAORRLILENBNEBEZAOND, KERTEHKAKZ IR

=

>

B

KRR E A2 50 ppm (ICRE L2y, ARHERESC pH Z R L, #aK
VAT LAHNTORNEFRRE DK T 2Nk L LTI 5 Kk0H %) HEFE R

ErRETOILENDDLEZADOND,

7.4.2 BHREBIOEFERDL RICEIFE

Fig. 7-4 LK BEMICB T2 ERRE L OAEGFFERLEZ T, HOLBEREOEN
KREMDoTOFEAMN T 2 BT, RBREXIE I BXOFREILS A
99.6 %, 98.8 % &L 72V, 0.8 AA L FNOENRO LN, TD%, 24 B
FCTaHMEZEL TRABRXPARICE N0, AFFRIL, 26~27 18 v ki

MREPABCHWHEZRLEN, ZO®RIT 64 HBHETHERETIRD LN

o T,
100 100,
98 98 |
S
96 § 96
5
(]
94 | o 94 ¢
K
2 .. 92 | .
9 Rate of raising Rate of survival
90 ‘ ‘ 90 w ! \ ! . I . |
1 5 10 15 20 24 24 34 44 54 64
Week of age (week) Week of age (week)

Fig.7-4 The rate of raising and survival of hens under the condition of drinking WAHS
= WAHS  r==-- Control
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24~64 il FED 10 | O EINR O LB E % Table 7-2 1287, RBX &
MBI ORBEAFESOEINEOME LB LZE A, HBRX LK T
1% 35~54 Wi RFIZ, WE4F D OEINRL O TIT 35~44 M R I2 A&
AR WA 2338 B 72 28 (p<0.05), B 2 L2 EINRIZITAHEZEITT

O B0 T,

Table 7-2 The egg production performance of hens under the condition of drinking WAHS

Weekofage | WAHS Conrol e eers Ghunky broading hen
25~34 68.9+21.9 69.6+22.9 66.0+27.9 68.1+26.8
35~44 74.3+2.4 77.9+1.9% 77.3£32%* 77.3+35"
45~54 66.8+2.9 69.7+2.9* 66.8+2.8 65.4+3.7
55~64 56.5+3.1 56.3+3.6 56.4+3.6 53.0+3.8

All weeks 66.7+12.4 68.4+13.5 66.0+15.6 65.9+12.5

Average = S.D. 4 p <0.05

SR I FERAKEREEHMICDE o THRKSIE 560X 2T !
WAEEEICRETREEICOVWTIEAE TR I TV R WA, Kl FE g
MU D AKBREZRINBCRKSEEHEO/ERREENL D 2, =
DWHEICE DL, ARHEFERIE 50~400 ppm OKRHEHFEHL T F VY 7 A% 28
A& KL, 400 ppm DL N O E TdH VI EINE 2 & o A4 FE ML il ik Mk 7e
EOABEIZKRERFELRITZIIZVWI EAT LN ZINATND, KRBT
MWK ITHRAKZ 7N TORDEFREDL 50ppmn TH Y, & HITm W

ANBBRETOFAPNIRO THLL e RN, £, ARARTO
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R, RBREXOFERBEIBRICERTHREICHLS, FICEMTOHICE
Zen@BobLbT, TOEHMBELT, HATHHITE ORI E< 55
PER I SRR OK ISR ORI R BB N D EFZE XN D,

PEIR 1T, 36~44 KR IZ B W T, B OEINRN, HFHRIX, @k 44
GBI BLIOFr X —HEBREBEEME "WV LARBICEL-R, 20
ML, 2HzEL CORBRROEINROHER T W E 4FE 5 DEIIR B
FOF v orF—HBOBEHEINROKEFIIEE S ORIZH EZTRD HNLAR
Mmolz, ZTOEIRO —FHRETORRKIZOWTIEAH TS D4, 5l &k

SHHL 720,

7.4.3 B EE - MERMER - MART AR E

Tableb-3 |[ZHIMEME R HIE R M KB IR Z K S 2B EOEKREEL X O
mEBELRT, ARBEICOWTIEHEGEHHZBL TAEEZTRDO LR NS
o & EEICO W, 1HEOIE, 7HHEOER L OCINE, 64 HH
DOMfigR L OEwmINE CHBRX EFRX THEENR O bz, Table 7-4 T
migERkzr4+, 1THEOZ LT F=", 24 @BEDO~~ +7 U v MME, 648
HO7I7—EBLOFT NI UDATHEENRD LILID,

lg#s &, MEMEREBIC—HOHATAHAEEZRRDONTZ DD, T
NORAEZL KL bLOTHY, 2HHZE L THBRKX I X O KX O H
WHMY > T2EWEIRD N T, AR EEZBRAKBERORKKIZ KD EET
R B AL o e 12D

M rrmAEIC S W TIE, MSFOEEBE LT WESG & L THR R
HTHLOMER XOBRICER L, ffiz{T -7, Fig.7-5 {2 7, 24, 64 i
i RE I d5 0T 2 59 e ME Ik MR HE R R K IS IR 6 & VK K & BROK & 8 72 55 6 o T i
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BIOBBOMBE L2 RT, MBIIITFMENICEREZDTNCRHRD L O
DRBRIXKRX EBICHEBROFTA Th o7, BIRITZRME, REKAEABE LD
WX &b BFITRD Ol h o fz 1257120

UEofRRIY, 9MEREEERKEREZEHNEHRKT2 LK%
R o EEBRIIFDONT, MAKEM L L THANRTRETH L Z LB S
Mmoo, LL, BREBIOCEFROM R OIE, EHA T I $E5E
REMIADHENRDODOLNLTND Z LD, KD WF -G E 2
FAET LKL, WIHZRELLEHKAKZITH)> 2L THAEEHEDO M LB LT
WYPSEDOHH N TE D, £, KT TR, BENOEFES T
EbutlT 228k, REMNICHEENOHMARKZKEL, KIIEOIL

REGIERAEERME O LICERT 22 E R WRETH DL I LN R I NI,

Table 7-3 The live weight and organ weights of hens under the condition of drinking WAHS

Weights (g) 1 week 7 week 20 week 64 week
WAHS Control | WAHS  Control | WAHS  Control | WAHS  Control
Live weight 148.5 139.2 829.3 832.3 1916.7 19143 | 3651.0 37427
Liver 5.58 4.82 22.98%*% 19.11 36.21 33.19 52.12 49.50
Lung 0.91 0.85 3.59 3.63 8.44 8.53 13.09 11.26
Heart 0.99 0.90 2.90 2.65 5.67 5.43 9.93 9.78
Lien 0.11 0.10 0.87 0.81 1.69 1.78 3.44 2.37
Gizzard 4.70 4.32 22.44 20.71 55.91 54.99 30.15 28.52
Pancreas 0.84 0.70 2.31 2.28 3.95 3.47 541%% 437
Ceca 1.24 1.60 6.75 7.25 11.76 10.62 11.68 10.31
Digestive canel 12.58 12.13 54.71 66.06 95.42 97.87 86.20 71.24
Bladder 0.42 0.18 1.03 0.70 0.50 0.71 2.45 2.11
Ovary 0.04* 0.02 0.19% 0.16 0.50 0.45 61.71 71.47
Oviduct — — — — 0.20 0.17 84.50%* 125.11
Bursa of Fabricius — — — — 1.42 1.35 0.19 0.13

% p<0.05 %% p<0.01
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Table 7-4 The blood value of hens under the condition of drinking WAHS %*p<0.05 *% p<0.01
) 1week 7weeks 20weeks 64weeks
Blood test unit  T\WAHS  Control | WAHS _ Control | WAHS _ Control | WAHS _ Control
AST(GOT) U/l 197.7 210.5 261.7 260.5 270.6 268.3 247.2 242.2
ALT(GPT) U/l 3.7 4.7 2.7 2.5 2.2 2.0 2.0 2.0
LD(LDH) 1U/1 1655.5 1384.3 | 2639.2 2430.2 841.4 994.3 507.7 499.0
Cholinesterase 1U/1 6.5 7.3 10.8 10.2 8.2 7.2 8.2 8.7
Y-GT(y GTP) U/l 1.3 12.3 29.8 31.3 29.2 30.3 29.8 26.0
LAP 1U/1 542.0 631.7 520.7 448.5 426.0 378.0 723.3 676.0
T-bilirubin mg/dl 1.72 1.72 0.63 0.65 0.94 0.82 0.42 0.35
D-bilirubin mg/dl 0.18 0.15 0.10 0.10 0.10 0.10 0.10 0.08
I-bilirubin mg/dI 1.53 1.57 0.53 0.55 0.84 0.72 0.32 0.27
ZTT U 0.10 0.12 0.22 0.25 0.30 0.92 13.15 14.48
TTT U 0.10 0.12 0.22 0.35 0.56 0.98 19.13 20.53
T-protein g/dl 2.63 2.68 3.15 2.93 3.96 4.28 5.10 5.33
Albumin g/dl 1.50 1.48 1.52 1.35 1.74 1.75 2.05 2.12
AIG 1.34 1.23 0.94 0.86 0.80 0.71 0.68 0.66
T-cholesterol mg/dI 176.2 1725 138.7 140.3 1324 125.2 169.3 157.2
Neutral fat mg/dl 28.0 28.0 442 29.8 82.6 71.8 1087.7 1250.7
HDL-C mg/dI 148.3 148.2 108.7 115.0 92.0 88.5 6.8 6.5
LDL-C mg/dl 225 18.7 21.2 19.3 = = = ©
CK(CPK) 1U/1 1431.7 1501.0 | 3879.3 3636.5 2919.0 3180.3 2951.0, 3614.0
Amylase U/l 1657.8 2289.8 675.3 778.0 1055.3 898.5 461.7 628.7
BUN mg/dl 3.0, 3.0 2.3 2.3 20 20 1.3 1.7
Creatinine mg/dl 0.115 0.092 0.090 0.085 0.084 0.087 0.298 0.392
Uric acid mg/di 7.20 4.45 5.30 5.18 7.44 7.38 477, 442
Na mEq/I 149.8 147.0 151.0 155.0 155.4 150.5 152.3 156.0
Cl mEq/l 114.0 113.8 111.7 116.2 118.2 116.5 119.5 121.2
K mEq/I 5.82 4.94 5.03 4.93 5.44 5.32 4.85 4.48
Ca mg/dI 5.48 517 7.95 7.73 - - 21.78 23.92
Inorganic P mg/dl 3.55 3.57 6.62 5.70 4.36 4.90 5.40 4.92
Serum iron ug/dl 51.3 48.2 95.3 92.7 66.6 61.2 593.3 626.3
CRP mg/dl 0.058 0.063 0.060 0.067 0.083, 0.097 0.087 0.097
Hematocrit 32.25 33.92 31.42 29.33 33.83 30.25 32.58 33.75
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Kidney

i

Fig.7-5 The photomicrograph of liver and kidney of
64 weeks hens in the condition of drinking WAHS
( x40 | ;Central vein G;Glomus )

7.5 L

59 R PE R MR KRR KIS 2 B~ O R WK A KICH A L2k, ke A
TIANOERBZRSMAL I ENAETHLY, FiIZ7 7 akEREIIHT D
BRENRN @ olo, Fio, EEMHIC OO TIEIEM T IH O FREIZH LN
Roh, EFERBIVENRDTKERKERKSELGEGLEAETLo T, &
REBRMEICE T DMk ER - MR AEFEESLOCHBENREICS N TH R
HixRO b Rhrole, LEORE LD, 558 MR A M 38 8K S I3 R E 2
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55 e M U i K 3R R K ¥ IR OO VE S & % T OR T B o~ o JiE

8.1 IXLwIc

ErEICBTLZ270 47 —HBBIOWINBOALEES ZT HIZEBWTIE,
WG CHEBNEIN LI (B 2Bbs e THLNLH]E, HEER

KB L TERT DL THRARLHBINZE VD, T0kD, BHENL
DEELMOMEK T, BRNOBA - BIOLEMG S L OAEEEICIERIC
HETHDLHESZAD, TO—BRLELT, MBS CIEIROMRILEom E, fi
EXEROMIE OB R B S IV A RGBS XK OBINO ¥ L E 2 7 RE KR
eI RS, WBRREAEMET D 2 ERHERI LTS 1287129,

MO EDO B L L TRHERICEZENZzZREL TCRET 27 4 v B
THEBIOHEHETN A 2R S EZENTHINZZEH T 2EAE N THOATY
DA, FREORE, T APBLIOBEEICEL TSI END, RNTEHELLT
NTE RXAA~U v EHWERL~Y ) VAN SZ LTl Tnd 2729, L
MmMUB L~V L, BREERIS LD, FEHE~OREHRENBEZINTE
D, (fh) BAREEMEFSIT 2ANBIECXH L TREEERDD EEXBND
WE)ICED TWD PP F 72, 2007 I XL eamEEOWRIEIRC ko T,
RAVLT AT FIBE3IHEDENOE 2HEWE LI E LT on, BEROE
PAAL R0 Jm) BT Bk 525 B 7 & oD 58 B0 1) B 1 o0 iR RO E MY 2o AE R SR BRI E S 5
BTSN, 2ok, BEAL<Y VERICED AERCREICZS
THOBREDIROEWFEIIOWEFEIEOBFE R RD ST D B0,

2T, A~ UEAOMRRREE L LT oy Ee M K R R K IR O
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FICELOMINH B OB 21T - 7o, 39 MVE R R R KB ITREDRD &
<, FLEAXZ PADBNIEWE &EHIT, ZERICEEN FE2RMIEDL I L T
KHPOREHSHEHOKE O ARETH D Z Lnb 9900 I o I & [
COWTHLHFBARDHHF SN D,

ARETIEIBRME R R MKW IROEEIZ LD MEE~OKEDRZ Ll
ISR AT 2 & & b, FEERICTEINE 7 (299 BRIk vk dh Mg 38 e K TR 2 T8 1 L
EHAOIBREEOZRED R LRI ONWT, EROB L~ D EK

Bt L e,

8.2 MBI XL

8.2.1 59 ERME Wk U HE 3 BE K ISR O i B

55 B R R HE MR E R KIS O RLES. 2. 1 A D FikE THDE FERED ~
200 ppm, pH5.8~6.2ICFH M L=, pHB X O A B ERBEE 3. 2. 1R —D )
ETHE L, ok, FBERFEREBRKBEROEERMFITONTITARDE
HIRE, MERBIOEERH L BAEEEH 20 O ¥R EREHFE (ng/n® + h)

R, FRA L7,

8.2.2 HYEEMEWRHLIE F M AKE IR OEEIZ K DHME S avreus ([T xF T 5 B
By

R MWL Staphylococus aureus FDA209P (LLF S. aureus & W) %
AW, EBRiIZH 7= > CTik,Plate-Count—Agar (MERCK) IZ S. aureus % W& Ai L,
STCT 24 B LIE, an=—Z2 VPR LM LIKERERKICERE L
LOEEBEIKE LT,

Fig. 8-1 ICAFEBR CHMALZEBRMA 7 — R (A 0.3 n®) 227, HEB
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WA EL 90 mm OPRE A T A v — L B2 107 CFU/plate & 725 K 9 #< &
MLAESELZLbOEE=— LT —ZARNOSMRNICHEELEZ, E=— L7 —
AN THEFRIRE 30~200 ppm O 55 B M ¥k i 38 B8 7K B8 WK % 48 I U 2%
L MicroFogger300 ((#k) = A F - =R —)) ZHWT— EREEZ%
fTo7, 728, MicroFogger300 ®MEFE &1L 50 nL/h TH » 7=,
BRENROFMIC Yoo TIEEZFMBEON T AT vy —LVRMED S. aureus
HIEMERRA X 7R (B KRIEE) I THRBtL, 37 °C, 48 FEfIRE &/ L 1%
AEEANE L, 5 A OAREKOEYMHEE RO, MEFT O LB I

LDEBEROLEEBOR G ZRARE L TR L 72,

WAHS 0~5.5mg/m3-h

Micro :O

Fogger

1
= =" S
\
®90mm petri dish Fan
S.aureus (107CFU/plate) V=1.0m/sec

Fig.8-1 The experimental booth (Capacity:0.3m?3)
WAHS: Weak Acid Hypochlorous Solution
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8.2.3 GyMEMERAIE R AKBEIROMEEIC X DIk Fm O —KAERHICK T
% R i W BR

FIEF ¥ o F—fMRMObLOEHAWE, ERICHZ > Tk, BE L0
Mo U 7= FE O o0 OF 3 35 10 2 DROA MBHE C 5 X MY, EUESE RS < 37 C, 24 Bf
ME#E L, WH LLag=—2FWR0 0T v X LAICHER LA AT KICES
LiebDaWBBKE Lz, MINZHBEBKICRIBELLZE, BEZIELb 0
EREBINE L CEBRICH L,

EBH T — A (K 0.3 m®) NOSHSICHBRINARE L, AoERRE
JE 30~200ppm O 55 [k M Yk #f M 38 B8 K IR & "5 2% 25 & MicroFogger600 ((#k) =
A F -2 ZX-E—)) ZHWVWT—ERFKEEE ZITo7-, 7238, MicroFogger600
DOWEFHEEIL 80 nL/h ThHh » 7=,

BE R OFAMIC Y 7o o TIX, EEAMBEORBRINGO £ im & WEHEZH W
TIHE2aEZSEWR T b0 2 WE A BEKICEE L, &85 IKEE A K
TLOfERR LT b D& AR RE IS FREBHR Lz, 37°C, 48 ReflidsaE L
T AEREBAENEL, 5 MR OEEB O FEHME KD, W8FEATO A B I K

TOEBROLEEB ORI G EEARL L THARL =,

8.2.4 FHBLZICH T MM XM E R KEREZEIC X 2HEINEHE

FHRBII M S O MINEAREIZ TIT o7, Fig. 6-2, Pic. 6-1 [Z/EAREN
DIHEBEBMBLOEHEZRT, B 24 n° OMEAKRIC 168~ 1848 H O fE I} % 7%
blevay, BB AGBLIOR 7 rAEFEFLEE(K) =4 F - =X - ¥
— %l  Trans Fogger) 2 B & & L 7o, M (3599 e Mk il 56 38 MR K I8 i (1 %

YEFEPEFE 200 ppm, pH6.0~6.5) Z#MEFHE & 570mL/ h ®O5{ET 90 4 MiT - 7~
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Fan Trans Fogger

WAHS: 200ppm
pH 5.5~6.0
7.1mg/m3-1.5h

Trans Fogger

Temperature 16.5~24.5°C
Capacity:24m3

Fig.8-2 The fumigation chamber

Pic.8-1 The fumigation chamber
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BREDROFAMICH Iz - Tix, MERBABLIOEERRBREDOY T2 005
MO Z 10T BB L, BEMEZACCI2EZ2S5E R 02 REE
PR AKICRE L, BEREEEEEAKTI0MAARL 2 O % EIERE
R EBRE L, 37 C, 48 WM ZE L GAEWEZNEL, BWEMOEHK

IR T OEBEROAERBOBAEERIN L, £, WHELEEINOKLEIC
DN THLMHAEIT o2,

M ELT, REAETNIEFILLAT AT E K 10 ¢/m°> ODFEMETHEALY
VB A 20 AT ook, T0 MR ATV, REMRB XOBRERIZON

TreH L,

8.3 MARBLUOEL

8.3.1 FEVER B R AKE IR DOWEFEIZ LD S aureus 33 X VI &K m D
— AT D R W R

Fig.8-3 (2 WAHS #MFE L L AICBIT DI T AT ¥y — LV ERMED S. aureus
DEGFEREFRT, WEAMOAEBEKIT 1.2X102~3.0X10° CFU TH » /-, KH
KEKEZEZE LS AOERGFRIT 41.5%TH - =0, AN FE o 38 B
WHMT D & & BICERAERIIBED L, REFREHFE 4. 5mg/m®-h 2L LD &M T

FRIFHRI1X 0.69 %, 0.33 % EBmWHREDELNBD L,
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Fig.8-3 Survival rate of S.aureus on the surface of the petri dish
treated with WAHS mist

Fig.8-4 [CHMMREERMKERLEHE LSS T 2008 EKE D —
MR OFRAFREZ R T, MEN O — AT 2.9X102~1.7X10° CFU/5F 1
MThol, WRAREHEO FRAHKOBEFRIIBERMBMAHMT S L L
WA L, REERFRIRE 6. 4mg/m’h DR TIFERAERIT 0.2 LY, K

REIWHHE L —BRAEFICHLTHEEWEREDRPB O LT,
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100

Survival rate (%)

0.1 | | |
0 2 4 6

Time-Concentration product (mg/m?3-h)

Fig.8-4 Survival rate of microorganism on the Egg shell surface
treated with WAHS mist

LEDOFEBRIZEY, HBEEXREEEZBRKBROEFEIIN 7 AKREIZEA L
7o S aureus B EXOIIZRREICHFAET 2 BAHCH L THWHEDIREH
TOHLZEDRHLNE R oTe, ZAVITIHE X G O K I 55 EEME R R 3R RO
BROEBER F B ETHEICIVERERIREZEE L BSOS, —
BT, 8Pk R i O B FE I D W TIX Lactobacillus, Streptococcus,
Enterobacteriaceae 72 ¥ WU HE YD EHE & L THE SN TV 52 13D,
REBRTHWE S aureus bR ICHMWZOIFZERH COEMPIEL, »oOR
FHEOFEKNE CTHLEZEDOHBENMLERFBE L SN TS, KREBRTIEH
BePER BIE H M AKIBROERICL Y S aureus B X IR ETE ICK L TH
HBOREALTEY, ZALWBRBEROFNEICH L TLORID L LN
RS T,
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BELIERBEIREFLTEOOEHERMNIT, T XA ¥ — VL LD S aureus
TIFBRERFMIAE 4.5 mg/m®-h LUk, DRERmE O —MRAERE CTIIRERMME 6.0
mg/m*-h LLETHY, IWBEREHDOHF P EWEL o7, Zhid, BHERIELL
BHoOHZ7 AL LT, IEERHIEIRALREOMILZALTVD I ENDG,
MRS AR ICHEM LIS WHETHDLIED EEXObND, £, K
AR THOWEBINIAEDAMHEL TR E2BH L2, FEEORINT
JIBZRBEICERLEREOAED NPT EL TVWDLIZERBMESNLD I LD,
FERBICEB T, BEMRFMA 6.0 mg/n®>h L ETHEZETILENDH D LE

ZBbhiz,

8.3.2 HHBLHICHB T L2HFMMEARTEEEBKOBEBEICLI2MEIPWEHEDRL
X O F

Table.8-1 (T MEME R IE B AKBKEERL IO L L THRL~ Y VIE
ARLIEGEOMINORERL IO E L R, LHEFIOMINEE O — ik
BT L8 &H 720 1.0X10°~2.7X10° CFU TdH » 7=, 998V i 3 W8 K
BIREZERB LAV~ VIEBAEZIT o GAE OIS ERORERIL, &4 F
$#599.83 %, 99.73 %, HEUE(FAEITK 0.1 %, 0.27%CT, FIEFR%ETH -7,
xR R (e (R DN — R IR ) X 100) 3 99 e il vk R M 38 e K
RREFEB LRV~ ) VEREIT>TZHE, £%95.0% 92.6 $ThH Y,
Fl % QbR 2] Ulc, £, YR 399 B Mk di 3R R KIS W % B &
RN~ VIEEANEFE 1.0 % 4.2 $TH Y, 5958 M Kl B KE K% "H

HGLERITELDED/NASWHARBD i,
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Table 8-1 The comparison in the disinfection effect and the hatchability
between spraying WAHS and formaldehyde fumigation

Ratio of eradication (%) Hatchability of Fertile eggs(%)
Egg Age
(day) WAHS formaldehyde WAHS formaldehyde
6.5 99.95 99.92 94.9 94.3
8 99.70 99.25 96.3 97.5
8.5 99.77 99.78 94.1 91.8
12 99.90 99.90 95.7 86.0
13 99.85 99.79 94.0 934
15 99.79 99.79 934 94.0
average | 99.85+0.09% | 99.75+0.29 94.6+1.6 92.9+3.4

¢ standard deviation

LEoRER LD, WERMA 7. 1 mg/m®- 1. 5h 0 4 { T 55 Bk M Wk 16 3 B8 K
WKOEFIL, BATORNL <Y VEARLBZERFOHEFIROL ZLVHL
melpole, LAl bERIZIONWT AL~ VEARERETHY,
PER IR FMRAKAREZ LIV T 2EEBIRD LN N -T2, X
AR IT ISR RS RS LR T T MmN RS0 1Y,
FFONAHOENICE2HAMIELEROENLALNT, BE LIZBIEENEL
nTwnas,

—F, FRAICE > ToREE LT, 598 % K 55K IR X E ZE R
FTRARMREOHBICEEIRPH L L LY, FIFORES ML A DOIEIR
BIOBBAEREICLY, HEDRICETOLDEHRELLIATRELD H,
HOEOLDEZBIGTHHGICHET D7, Pic.8-2 I8 T B HEH I L | 12
STV LA TASABREMNELBRSELEREN OV r— 2 —42BRL,
INZ PLADOELGFTICKRE L, MER FRAEMLEENTIECHLELA
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WCEAT LD, REDODECOEMIIEI > THFERMFOBREORE + A T&
LI, WMER F22EICHRIEMIELIEERMNL L OHEETIEO R

wui))ﬂ E&fcﬁ’)fio

Pic.8-2 Indicator stimulant eggs

F IR EHRESCRRETHEIN TWEGEIIEER M7,
FEAML TCHOABDIC L > TENICANEFEDKIE L+ 53722 0H 5720 B2
oA NS D720, X HEL LS THESNLHINTEIE LTH
WRWZ EBRMETH D,
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8.4 i

WOMINHE RIS, R~ U EROMEIE L L T 9K M 38 0K )
DWEHZE LR LR, IR EOREDREL L O AR RITHT ORIV
YV UHEARLFAFEONRER/D LN TETL, LD - T, 3HEEMEREIER

K RIT T - e I mIE L LCAMAERSW I E R R I,
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AW TIEL, 'L d K OV 4 B C 55 R R K M A R B K IR o A2 B Y
EL, TORERBHBHE LI OEMEMKIMIETOIRBIELZIT >, FHEEMERHE
HWFEBMAKERIY, REEERS M) VA CHEBEZARIEAL T, pH% 5.5~
6.5 OFMMEICHRHLELbOTHD, HMMEICHEST LI ZLICXY, Kb o
SO FER (HCI0) ol & 28Mnsw, REDRom Ex LI,
T, ERCRECHTIZEERE VI EbHREIATVWDIZ D, &
M, BESHTOMEMAICHELTWD,

BIETIL, WMMERBEEMAKBROEBN 2B EN R 2R T D720,
BB AEDOEEKRS L OBREKR RIS 28E, BIEBLIOTV A LR
FEAL R OB 21T o7, £/, pHEFE L2 Z L 1C X 5 RE DR O
AR T 2720, FpHICB T 2HEDNROBVICOWVWTHMF LI, £ OR
B, M F WL 50 ppm O FHEEME R HHFE M AKRIRIIARBR CHLET T
DIEBEKOME, TEBXVOU AL A% 15 H~600 0 THRHBALLT L35
BOVEE - RIELDENRD bvic, F R ARREBRTH WK S BEKR TS~
T I HMUNICEENAIGE TCH o7z, & bIT, B subtilis, B.cereus$ LW
A.niger TIX, BWEEIVEM CTH D pl 5, 6 DKM THREICE T DR A<,
KB OWRERFBOFELN L VIZ EREHERBIZES 2D, TOWRER
B (r)1£0.95~0.99 L mWHBERED Oz, ZHICX Y REEFZERT NV
UAEFBMEICTHET DI LICRVERE - VAL ARERD RN LTS
EHER S LT,
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BAETIE, PHMMEREERMBAKBEROBRENREZ S HICHEMICKRIET S
W, WMAEMOTTHRICHEABESROERE CORIEEIT o2, BEWN
WEBLIOBTHEORKE ThH D B cereus, [itBNEL W IEE (TAB) O — & T
BB O LR DA & 72D A acidoterrestris B X O NEEE TH Y 4
B RIBEOFREE CTh D C diffeile % AW T 59 8E M Uk H HH 58 W8 K A O
AR BEMERBSIOADERREOEEEZTT o, £, EEOMHENBEY
ZBEL, FFREAT VA, YITAF v I BIOMR EDREFIHIC
FEIHEZGORE IR IOV THRF L, ZORKE, KRBRTHWE
3REDFRBE IR L CH MM EERBARKRRITES EEDRE R L, I
B. cereus ¥ X O\ C. diffcile lX A. acidoterrestris & i U CHRIRFM CRAH
WRRETH o 7o, 7o, FRE T 2 3 AEKR (S) T4 20 HEFERE (ppm)
R (min) OFBIC K EOGEEL L e, £ 70, BAERERAL (CT ) 1% pH 25 55 B8 14 1%
THERWE L 220, BB TIIEEDRLIM LT 52 ENEREINLTE, 20
HmiEARY)=FLry, A7V AHBLIOMICHFREZMEIELZLGAEICHH
HThol, ZThICKY, WHEEXREEERKERIEMB X OERS OB
BBV TETELHENELEORK L 22 FREICK L THDEO VAR
BMThDHZ ENRRINT,

BHETIE EBRIHBMEAEHEBRAKBRREZIEN B CHERATLIZ LA
MEL, Wy FPERXLLB TOABROBRFADIRIZOVWTHRFTZITo, AE
TIEHFIS, By PHEXOMEE LT, REIBICHELRF =2 VB0 TF
FXOWHEFKEICON TR L, FMEREERBKER CHREFRET D
ZEICEDV X2y BIRTAXRFO —RAEKIZIAREICH DL, 1 HREE
DIERTABO LN, 61T, REMHRZERSEDSD, B0 O R EE
PRI OWMAZ BRI Lz, £37, SmiEtEA 2Bz iimmL zia o5 R i
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WHRBARKBBEROERMEDOELEZHB LA, REEIVDIEKTFTL TTHEAED
M LR TE I, £, WK 24 REITANERBER L O 0 &
BOLNT, BEMELEWI &R b olo, 5 is M I8 B M ke R
P AKEWRILI MR B R AKER I b I~2fiEmWEFEIRIEGE L, —
WAEBEKIIAEBEICKR FLE, ZIickb, B RIEEERKERIZS v b
BRUETRIZBWTAHEREGS, AEEERHZRNT 5L TS HICH
WEBERARNEGEOND ZEBH L MNER ST,

%06 W TILE

i VB T ORI ERRKMETAZ VA OFERR %

IR VER B R R KA Rz mEMRET AV ICENT S22 L2 H
K&l, ZEOR
B

TV, EWRE AR OZRE S (RIEEFERE S MY 7 A 100 ppn T 10 53 F 72
1% 200 ppm T557) COREEM R L OB 1T o7z, F 7o, 998 Mkl E 3%
KB TEBMZHRERELEHBAO N ~"a A4 VHOBRAEB X ORH~O
BliaMR+ 2720, P ax2 2 ro—fMThbdzZanrLha&dofllEDb
Tole, WMERBEEBRKBR A7V A 2 RHBEET D EICL-T,
20 FOIE] & v 5 BRER C — AR B & 5.6 1ogCFU/g 75 3.7 1ogCFU/g £ Tk
HDEFELZENTE, TOLFEIL 200 ppm DX EFERE ST MY U A THEFH
HLESALRAETHoT, 72, EWAEAEHGICHELE S L7 E GREHE#E
M7 b U 7 A 100 ppm 10 4332 9E £ 7213 200 ppm 5 532 iE) & b [ %5 0 7% B 20
BEBAI N TCE EREERBIIAIIIAICEET D200k LARED,
KBHEMRST NV VA2 VEGAEOH22%TH Y, KEKTHEELEZEA
LIFIEREFE CThol, Ko THEBMERIERBAKERIZ, ~7 A OWHE
WIZBWTIER Rz mD, POoAEFERMHERMEKRD O LR bIA L Z &R
ok, FHESNGEW ER RSN,

FBIETIE, SESPHCOEMO—fE LT, 7uaA4 7 —FEDHK~T
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etk M FMKEREZFA LSO KOZRFEDELS L OHBICHT 54
PEMER L OLZEBE~DRBIZ OV THRF Z1T o 7o, BUKTH #12 50 ppm 35 2
WREEFBKBRERANTZSGAE, BARKVATLAPTOREERREIL, Hhell
ErFTrEmICH>72, LL, MAKBANOBEBZRELTZL A, FIZK
BREBEEB IO L EXRTRBERE S T AEMEZREMBAU T Lo TH
D, MAKBANETEHVWEEDRZMRFL T, EEEICOVWTEREE X
CAEGFRRDL NICEINRTHFM LA A BN TEBEOBFREN M L L,
EFERZOPICENRICOVWTEHAEREZTIRD N R o, BADOLE
PElcoWT, BB ER, MEMERBIOCHBRORELZIT 225, FHR
PEWR M R RK IR OBOKIC KL D ERBIRD R hoTe, L EORR X

V., SIMEMEREERBRAKERITIRAKEM L L THARTETHD Z LAY S
ol g oo, BRID, EEYERE S 3T D BI85 W F B O B E S R AT D
REfi7e &, WIMZMEL THRAKEIT) 2 & THRILAEEDO R LB X UK
LIEOME N TEDLEZDLND,

FEI8ETIE, MUK EENTF TCOEMO—HLLT, Yo7 —FHBOM
P (RS OM) TH 3 IS 99 M ME R M R M KSR O FZE OB M 2 et L7z, 558 M
W FEBKEROEHEIC LV FEIREFE LT 2h G OIN%RE O KE DR
BLOBARIZOWTHRFZITY, BITORL~ ) VEKEL OHRKEZIT -
oo ZORER, MR EE R KBEIROEHEICK2RERIL 99.85 %L 72
D, "L~ EARTORER 99.75 %L RS Thoz, MEROEL - E
XM E R B MK E R EZEDIZTO RN SILKLZELLEREENEG LT,
WALE L HMmERBEFIBKRKBREZEB IRV~ Y VA TH %94.6 %,
92.9 %L AEDWLENMIFFTE, ZNLOLOFHRIVAEINWERHRICHE WV TH
BRPER I ZE KB OEZ IR NN~ VERORHEE L THAENS W
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ENTRENT,

UEOREEID, HERERBEREZBRKERITIELLEDTREEOSEHICE VT,
ARAERmWNZ ER RSN, SBROBELLTIE, BLTHEMNLELED
JEREMELHEA a2~ FEHEOMEEREZIDICMESELILEND D L
FEADND, LVEN SRR BRI R R KRKRZIENT 57k

BIXORX VAT LOEBELZED THWSAIFTH D,

87



1)

2)

3)

4)

5)

6)

7)

8)

9)

10)

11)

12)

[ 514 3Tk ]

JE A G 48 R 5 72 a2 E (2014) SFERR 25 4 (2013 48 ) & 1 3 J8 AR

e 2 M K BR, #R 51 1E B, B IE 1 (2012) = » &2 X 2 15 & i P K G &
0111 o & F 5 F 41, & 5% & A5, 62, (7), 7-16.

A EERLZ R (2012)EBEF = —VETCOREE N LMREBEET
FOFRAEIZHONT EE 2-1.

WA E 1, BEHUAL, RVEREFE (2013) AR EEIC L 2 % B kK GE
01657 f 35 F 5l 12 > W T, 3 3 A2 W e 1 i, 34, (5), 4.

HACCPAREE #F (2014) ZRtMED XU 2 FHIN L+ DR /7 v v A4 L A&
#E AN A4, H FIHACCP, 20, (3).

JEAE T B A (1997) KRB B /AT M~ == 7 /b (R #&BIE:2013 4 2
H 1 HAT T RZIE 02015 2 5).

JEMOKEER 2013) BFROHEE 2 O < HRPLITH>VT.

WE T B, 1A 22 B, SR E B (2006) SR O ZEMEICE T 5 ME 2/
(5 6 W) — 7y PEBERXEXISLELT—, RAFKET KR
9,46, 7-15.

R F5F(2009) oy MEF RO R AN L WA SN, BAMAEY T S M
56,26, (2),60-67.

e m F (2012) A fEH X IC X D AR E R, LR
#v, 53, (6),385-391.

JIAAR — (2013) A= fiEBF 32 D 22 RVEHELR D T2 O DIE &K (K8 &bk @
BhEELE ZOXHR), £ & B3, 48, (1), 4-7.

A FE (1996) KE M4 2, 282-286, £ # & H K.

88



13)

14)

15)

16)

17)

18)

19)

20)

21)

22)

23)

24)

25)

FHEREAS, AR — (1999) FK O Effr, 101-106, £ # & H bR .

IR & (1998) ¥ /KMERIC BT A BRI EF M. KEEFSSGE,
21, (9), 571-576.
BRI Q) BRETREI BT 2B HEEMNR - BHEBHEZOETRZE

ZEIT, &4 & B, 54, (10), 16-27.

JrTEAR I, JEI IE SR B T (2013) R I X 2 M HI M KB B 0157 0
LM &S p (P s, & an i ENFSE, 63, (1), 27-35.
JEMOKERE AR QI &FHEMER A 7z Yk K OERFHIEMES A
YN PIZET DR E R S S Y B e B
HHENEEZE S S EME AR SRS (2000 BBICBTDEEY AT A
&R IR O B BR kR

fal 2, B+ (2011) 2010 FICHIFR THAELZOEZEIZOWT
2000 DFEA L D B, BRIE MRS, 14, (2), 148-153.

JE B K PE K B 2 (2011) O B2 2 B3 5 B E R L 15 Y 0 B 0 48 1

e M BHE, R BRI, /N 32 (2006) R & T AE 0 B IS B 1T D MR B o BLR
&A% O IG, JBYYE =58, 80, (3), 185-195.

EHEBER QI EFHICB T H2EAMMERDOE =2V 7 L&A kE, B
9% HERE, 12, (2), 93-98.

HAE QI3 BRINICEDZ Y e T BPEOI KR E K, & F %L
%, 60, (7),375-379.

IAEEHE QI vE X T BT EOEAERI E X OS5, & L
7%, 60, (5), 7-12.

SEEMBH Q) e AN Z— R oK LR, & & B
%, 48, (1), 12-14.

89



26) WA R, BULSF QO BOHRER (FFHE hrvuns7 2 —2D<
% Bt O &6 ) BR R w8 PE BT A 60, (11), 891-894.

27) HHEBR (1993) BB MR T 2HEFICH T 2B, B 25, 30,
(5), 325-335.

28) K., FURUTA, S., Sato (1975) Studies on the Disinfection of Hacthing
Eggs —-The Effect of Formaldehyde Fumigation on Bacteria
Contaminating the Egg Shell Surface , Japan. Poultry Sci,
14, (1), 27-32.

29) K.,FURUTA, K., WATANABE(1978) Studies on the Disinfection of
Hacthing Eggs, Hatchability of Eggs Disinfected by Formaldehyde or
by Certain Kinds of Disinfectant Solution, Japan. Poultry
Sci, 15, (1), 25-30.

30) HHEE (2002) DEET A VALK T HHIRHEERO R, BREMS
i, 55, (9),575-579.

31) W FYeE, = EH 4 (2003) 59 M Mk koM SR e K 2 W 72 B ) 92 B % T
O A E B oo T RE MR, [ 1L 3 B Bh A BF 2R = R, 20, (9), 28-32.

32) KAFEH QOB)MEARERLO AL~ Y v H AR, ALFIEE, 47, (4),69-74.

33) B/ A (2009) 95 By 2 e A ERAT SO — 8 2 W IE T D Bn kO E
bt ERETHRNEFEO 2R ETL2EFTFEOMTHEICONVT, K
F 5 0229002

34) fEIEE = (2005) WRHEEFERE LB L T 508 - RE O M & FEE, New
Food Industry, 47, (6), 9-22.

35) T., Asano, F., L. Burton, H., L. Leverenz, R., Tsuchihashi, G.,

Tchobanoglus (2007) Water Reuse, 625-628.

90



36)

37)

38)

39)
40)

41)

42)

43)

44)

45)

46)

47)

48)

ANEF R F-(2009) BREEEE ISR 2R RIY E A o B W F 61, b5 PG
37(2), 129-138.

Health Canada (2012) Guidelines for Canadian Drinking Water Quality.
Al g, NI R, SO0 &), BR OB HE, i ELER (2010)F 7m0 T X U
HILEL WML YA T RBEOKELENSK, KEEKHB
,59, (2),109-115

BFHIT QIO EM D 3 & T oW b, MK & BEK, 56, (2),98-106.
H AL 2= (2006) {2 L AfEfR a7 5 .

/ANEF A (2013) f AR BT B8 1T D 95 e MR R dE I R R K I IR (X — X — Kk
R 7K ) o 7 7= 70 R s B B, & A A B & B, 19, (2), 28-42.

I A =) (2012) YR MG 8 8 o0 Bh - L & R -, K K

IR E] (2009) MM B R IC K D 0E - RS LM 0BG, BAR

A s, 26, (2), 76-80.

MBS E (2001) T v P E AW R — 8 — kALK O D 5B, WL
K vl 2 VR o R, RPN R

AR E (2001) 7 v M EH W A — R — kK oW FER B, WL KT
B o /N U8 R, kR P9 R

AR BR S E (2001) A — 8= R HEK D T v b &7 B R f) g E R, L
PN I RN T A SR

=FEHEA, TR (2003) 7 v MNZ I T D EFE T B U HR R SR B K WA
o X 2ok — B K O AE e E T RE,ERH LR

Bo11, (1), 42-47
R K, B R EE S, KR 2 A (2013) MR AR K THINE L 2 EA A I X

57y hEEBMEWN ANEME, EBREHY LR, 21, (2),99-108.

91



49)

50)

51)

52)

53)

53)

55)

56)

PREF R A (1982) MR W@\ ICHKIT D M ~m 2 2 P EO AR E B
Uom X Z BRI RIAE SR, KB =85, 51, (7), 33-39.

T Z (2001) 55 Be E FE M K O Fe ik & B AL PE S T ORI, B B

29, (6), 379-388.

IRIE 2, fRik A & (2006) A L AF T X OB LA IC B T 5 kLT
FWT NV U LAWIROAHEFE DR L pH OB, LR T ¥EHEIFE v
& — i, 32, 10-13.

RBFREIR Q)P AKEHHFE Y U — X (D) REBEFERE ST N U 7 L, 5G]

#,3, (4),328-332.

pH SHHE R R T MY v AKOKRE N RMEE & £ OIS HHFZE (2001)
i) (L U P 3 4R BT RR, SRR 13 4R B M I B I D 3 b HE T B Al 2

fm W 4 =] (2010) IR R B M U v A& W7o ve v - & E HuE o P &
LR, B & S & BN, 16, (1), 1-14.

HARBE RS (2005) = 1 2 B < 1S0(7)1S014001 {HE AN E BB 0 7
HPEMICORPN LR @ LR RFEE, JMA v~ XY A P L Ea
—, 11(10), 64-67

JE A A EEA SR (2004) 822 K38 0825001 &

57) WHO (2008) Guidelines for drinking-water quality, third edition, 325.

58)
59)

60)

61)

N (2004) (KET) WHEEWEDO T A T A ,80-82, ~2% F HIK.
JEAE T A (2004) BEGEIEIC A S < HE - WE O F 5l &

S.,Sunayama, T.,Sato, A.,Kawamoto(2002)Disinfection effect of
Hydrotalcite compounds containing antimicrobial metals against
microorganisms in water, Biocontrol Science, 7, (2), 75-81.

R 6, FEERI R (2011) 59 MR ME IR LM R KIS O 7 A v A REAL D

92



BEr, B 38 B H A EMFEFRREEETE.

62) Le Dantec, C.,Duguet, J.,Montiel(2002)Chlorine disinfection of
atypical mycobacteria isolated from a water

63) Leyer, J. G., Johnson, E. A. (1997) Acid adaptation sensitizes
Salmonella typhimurium to hypochlorous acid. Appl. Environ.
Microbiol., 63, 461-467.

64) S., Fukuzaki, H., Urano, and S., Yamada (2007) Effects of pH on the
efficacy of sodium hypochlorite solution as <cleaning and
bactericidal agents. Surface Sci., 58, 465-469.

65) H.,Busscher, A.,Weerkamp(1984) Measurement of the surface free
energy of bacterial cell surfaces and its relevance for adhesion,
Appl. Environ.Microbiol., 48, 980-983.

66) Wiencek, K. M., Klapes, N. A., and Foegeding, P. M. (1990)
Hydrophobicity of Bacillus and Clostridium spores, Appl.Environ.
Microbiol., 56, 2600-2605.

67) W EAGA o, T A AT, 7T FARE (2011) KIBAK DO EBMRAKIZ K DBREMAED
D R R, i B, 39, (5),279-283.

68) H., Ohara, V., H.,Nguyen(2007) Report on Japan—-Vietnam collaboration
in nosocomial infection control at Bach Mai Hospital, Hanoi from 2000
to 2006. Trop. Med.Health, 35, 253-259.

69) S.Dohmae (2008) Bacillus cereus nosocomial infection from reused
towels in Japan, Journal of Hospital Infection, 69, (4),361-367.

70) J., Perez (2005) Activity of selected oxidizing microbicides against

the spores of Clostridium difficile: Relevance to environmental

93



71)

72)

73)

74)

75)

76)

77)

78)

79)

80)

81)

82)

83)

84)

control, American Journal of Infection Control, 33, (6).320-325.

INEEIX D (2007)BE N Y & L C D Clostridiumdifficile JRYLIE, B #H
=5, 62, (2), 228-236.

®RL (2010) R > U X A E, B5E i, 38, (2), 237-287.

9 T 42 (2008) 7 = )L v = B, BG i B, 36, (4), 231-240.

FEHEBEF QT BMOMAEMREE AT EREFOE AL (12)
L A, 35, (11),761-777.

FEETEN B ARRT 52 (2005) BB EE K — MR EENV R T v 7.
oA S R (2005) SRy EEICEE 2y © o ik B CPE A e ME TR 00 Sy BECR L, BB B A
33, (9), 447-452.

KARE (2002) WHEAIT F A, 79-80.

UTHERERL, JEE —{= (1995) AR T EBr~==2 7 /b, 107-110.

JE A 5 8 48 o 8 JE e R R R 6 8 0224008 5 (2005) EREB IR T D 7L
VT IVTE FICK DB HE ORBERENLICOWT.

T HE (2005) B R LA ERBMEIOE & -/ & KE. Z M -
i A T, 79, (8), 725-731.

27l K (2000) 7T 2 F v 7 A KR O 4 B) R R o RRERIE & RE RS R
(5),51, (6),120-127.

AT UL AWA(1995) AT v L A HfEE.

£ AR A, R SF R (2013) ICT 2841 A L 72 Bacillus cereus 7 U b7
LA 7, 5% 28 I H RBRE RG0S 8, pabd.

RBFEIR, NER A, B2 (2012) Clostridium difficile O 3 il %t
TOHORBEFEBR T P VLBLP V70 Y T X—LVEBEF N U AD
HER R, REE Y, 27, (2),2012.

94



85)

86)

87)

88)

89)

90)

91)

92)

93)

D.,J.,Weber, W.,A.,Rutala(2010)Role of hospital surfaces in the
transmission of emerging health <care associated pathogens:
Norovirus, Clostoridium difficile, and Acinetobacter species.
American Journal of Infection Control, 38, (5), S25-S33

BEES B (2001 AW O A fFHIE — EAERE ~OME. REBY, 22,
(10), 652—662.

HHE0999) 0 v FERY &G0 AL o & PE K O E E B i, 5-38, =
X T 44— A,

RFHEFEQOD) Ay PEROME RN EIMAEY TR AN, &R B
5,27, (3),145-156.

BB FERD Iy NBRXOZEMEEMEDH N, &S MEYD TS
76,26, (2),60-67.

ARV, BT, A E R (2010) RO AERM I v FEFR Vv R
EEB I O®X T I 0 FOoMEwBGRERE, B8 AED TS
W, 27, (3),163-170.

P 145 — (2003) B 32 O JE N B B 1%, B B B A, 31, (8), 427-439.

S., Rubino, P.,Cappuccinelli and D.J.,Kelvin(2011) Escherichia coli
(STEC) serotype 0104 outbreak causing haemolytic syndrome (HUS) in
Germany and France, The Journal of Infection in Developing
Countries, 5, (6), 437-440.

P., Aurass, R.,Prager and A., Flieger (2011) EHEC/EAEC 0104:H4 strain
linked with the 2011 German outbreak of haemolytic uremic syndrome
enters into the viable but non—culturable state in response to various

stresses and resuscitates upon stress relief ,Environmental

95



Microbiology, 13, (12), 3139 — 3148.

94) IR Z, BNH 1+ 2004) 7y hFx 2o ) ORBEEFERFT N U LAEHR
ZF T D A S T A o R AL B S R, &SR T, 61, (7)), 367-369.

95) fm A F, RAAFHAT, G A HE (01D 0 M & R

96) H., Izumi, M.,Nagano, Y.,0Ozaki (2004) Microbial Evaluation of Fresh
Marketed Vegetables, Mem., School, B, 0, S, T. Kinki
University, 13, 15-22.

97) /NP R A, HER AN Z (20000 7 v P EOBEMAKBEEICBIT LM T AN Y
PEREMRE K OB R . & afb ¥ L5, 47, (12),907-913.

98) /INBEEK A, OFHE AN = (2000) MEAEEM K E A VW v B EOZRE (F 1
W) o, BB L, 47, (9), 722-726.

99) FHHEIE BB, MIEEE R, B FBOZ (2005) 7 v bR XFREBG BT 5 E
fife K AL B D 2 J, B dn B T, 52, (6), 273-277.

100) = J2 /1 (2004) M O B ZELICTHB T 2 MAED ORE B HE, & &%
W R, 30, (1), 29-38.

101) 38 A &+, m G A, B A AL, KIFHEF (2010) &S H OHE D IRE - E &
Gy A, B RN o R OR A B, 20, 13-29.

102) JE A @A Q012) EWHELERBEOREZEICONT, BLER 10125 1 5.

103) A AEYHFAMEGES S (198)EEORIE - EEH~==27 /L —H
REFEHRLELT—,6-

104)H., Tzumi (2010)Microbiological Safety of Fresh Produce from the
Farm—to—-Table Food Chain, Memoirs of the Faculty of Biology-Oriented
Science and Technology of Kinki University, 26, 3—11.

105)Public Health England (2011) Press Releases UK £. coli 0157 outbreak

96



associated with soil on vegetables

106) B 2 % M (1998) In L A JR OB 57 32 o0 BR B B, B AR & IR R B S
A5, 24, (4),267-280.

107) Z WL, KRR EHE(1998) U\ X 2 o & AR L B, & Lk
e, 71, (6), 342-346.

108) Ren X EX B R LFWHE - HUWEFMMA SR (2009) 75 5 8KCBHK Rl &

=36

b UoNm A X 1T,

109) R BFMMINER S ARERZRILEY- - RIEKEEFMIEEXNER
2 (2004) 7 mw ARV L ORRFEREIC O T, KBS, 39, S3-525.

110) AEF R, NARE T, MART, ffHAAF, ZHFE (2003) kBN 7 — L
DARKKRZEZH b Y w2 Z A, B 22 i & 43, 54, 283-289.
LD JE AT B4 (1997) KEKIEHREICBE 4 28 4 (R 164 5 7 30 A JE 4597 @)

BAHE 101 5)

112)WHO (1996) Guidelines for drinking water quality, 2"". End. Health
criteria and other supporting information.

L) WIS R, SRINAR 2, M B+ (1987) BB ORBEHEZER Y —FIc LD
BREWEHERFIZBT 2 MU a2 X2 0AEkEZ0REFERLVICE X
SUVHOZEITOWT, FHEER, 20, (4),400-402.

1) ARG (197T0) B EBI—F L L THERTIVOHEEZFRLE LIEANMHE
O JE A —, R A Es, 11, (6),429-438.

115) B Z 2ZB XY WE - 15308 F M A 2 (2009) 35 B8O K FF A £

WRU Nm A Z v 1-T.
116) fEREEBFMMAN TR S AHRERRLED - RACKFEFMEENE

B2 ((2004) 7 v RV ADEEZEICONWT, KEBEEE, 39,53-525.

97



L) Gk E =, Big{Eik (2008) —/K O HERIAEY —, HWiL, 82-84,
184-186.

118) 1 B 1E B (1985) 8k /K M 7 — PR a8 i D s YeBh 1. 3 A, 572, p60-66.

119) Tahseen A(2005)Chlorinating drinking water on poultry farms. World
Poultry, 21(5), p24-25.

120) (LN EEJT, AR 2, (2000) X 0 X WHIIA O EES B — B HEFICE
JOBMMEREEER Y — X RO R OB —, LRk aEEE S H
— B ZE A 11 5, 63-65.

121) A HAE =, B =, (2005) 8K O FRENEINE~RKITTEE. I
T & PE B2 v 2 —RBRIF R R B 2 7, T4-84.

122) A AT, % (2000) K & %

123) #h Rk N 2 E K & & P W s A4 5 E 1= (2006) BHRICK T HAEEY AT
D& BRI O B R xR

12) AR TF % % —(2002) F v F—HBEH~ == 7 /L.

125) V2 R W5 A, PY R — BB (2006) 59 e ME IR fiME R K N 7 v A 7 —FR B O K &,
M A, MRMEIRICRIETRE 2006 FEKFROBIEEE.

126) /N8 1 1 (2010) 55 Wk M Y MR 5 58 e K 8 98 00 & 35 o0 B C oo i L B, R O
#F %, 85, (6), 14-17

127) Z i Fn 7, A8 RO (1999) £ U0 765 o M i A b MR R o #ER , 78 5 IR 5 78 3 B
5 WF g8 A5, 40, 1-17.

128) & bRk 7 44 & € J7 (1975) 5 I fi 4= s 58 fis &t

129) B K PEE WM E - Z2 R (2005) IO ¥ L R T # A x5 6.

130) MBI IEE (2004) NEZ M Bm HABREA T A ~w v 7 X oanE %

kL THEFIC X DR ORE, E0E DM, 58, (12), 1284-1286.

98



3D TN, A sFa], ma B/A (2002) BHB LIRS 29 EMKONHE
. w5 BRI A g8 R s, 13, 15-18.

132) g fn, e (1999 A Y U W AMEEIC LD 7 X5 (FEIF) ~ D %8 L
PR T EEE, BB A RBRZEH, 31, 305-310.

133) 4 I 25 =], i B oK, thh e B (2013) pH KR FER T U ¥ A KK
WOBEWELICLIZEARETmED AR AL T L2 F T ANV ADRE
b, B Bl e = 55, 41, (1), 11-17.

134) J# B 1K, @ 65 3 =] (2010) [E (K K O Escherichia coli Xt 7 2 Wil

SRR KIS IR o 18 E B H AL o B b R, B s B 38, (9), 573-580.
135)J.,Clark, S.,P., Barrett(2006) Efficacy of super—oxidized water
fogging in environmental decontamination. Journal of Hospital
Infection, 64, 389-390.

136) SR B, LR EF (2010) PHEREHFBAKOREL L OEEICL S5 E
R ORE, F&E 2, 47, (1), J8-J13.

137) % 1 HE %, FAHF (1976) FHINIRH OME # IR T 28098 (55 1 #) &
FHOF O BF RS AE N R L 72 B 3 O M S o W T, B SR R KR
Ao B, 7,24-30.

138) ¥ M B 15 (2001) #HifrtEHm 1 =9 b VU H I 0 %) R 89k 77 Bl , & 9E £

ffr, 558, (11), 25-28.

99



T

RIFREATOCHTZY, BB R D ZHEWT I ZWELZEDY £ L
EBRRFEEYEIRB FE AR, RN RE L ICRCEH O LET,

AU ZRKBEOTEE > TWVWEEES, ARRIHELBHV ELE=ZEHKY?
EERFAR, IR E L, SRRFREAMER, Ha L, BRK
FAMBRPFZMEE, —FREH L, BERRXEEDE R ZMUEER, 25
BezLico BB L ETET,

Bt F - =2 - E-HMRAESNE, ILTXRIBRIE, EEDOALEL
N LO EFETHYD RSB I OR B DI T,BY T ER
CHREEBYE L EEBRIBE#H I LES, £, FRICH AL THEL
T R AL AFZE B FEER, AR A K, ZHEKANR, Z—LEA R EIHWO LK), ZRR
K B LR 7 X 00 X)) &, O X0 E# v LET,

BHY COMMAKRBRI KOOI # O KB OBICIX, WEBEBS O+ (WL
FHR, BHABFERIC, RRGOBEBLIOCRBR~OZL R 2WM NI EHE F
L 7o, Pkl £ o il RS R5E), g — Bl (il RFEE2RHEE
MFREDICITAEFZB L OMABFZHN RS RBRG IB L OEZ KA JTHEE
WO ZHifEZ B Y L, DXVEH WL E T,

BRRFAEYERBFHOMNLFER (BPEREW) S L Thinh Minh
Hong RIZWHEABHOEBHABRIIB VW THBRHB OB LT — ¥ W% 4 L CH
TE L, DEVE#HNTZLET,

FE,MAEOFITE LM CHAELREN S LTV, IGHE L CTHW 8 H K
(R aF =2 - E—RXBHMEER) 23D LT IMASt 1 F -
TR E—HBOEIAICLLEDEH L ET,

100



KRB, RO EERZICEL, XA T NEEEST, KN, MADOER, £
L TCHRDFEIC LI SEH N L X T,
K XWTBERLLTZDS, ZNbDHF 2D ZHRERLRICITHIOBM T,

bl xiz, bk BLEHE L ETFET,

101



Summary

We investigated the microbicidal effect of weak acid hypochlorous
solution (WAHS) against several microorganisms in vitro and its
disinfection effect in the fields of animal husbandry and food production.
WAHS was prepared by mixing NaClO and HC1 in water, with the pH adjusted
to 5.5-6.5.

It is known that a form of chlorine can be changed to undissociated
hypochlorous acid (HC10) by controlling the pH values of a solution, and
that HC10 is a more effective disinfectant than Cl10°. HC10 can penetrate
the lipid bilayer of the plasma membrane faster than Cl10, because both
Cl10” and bacterial surfaces are negatively charged. Moreover, HCIO can
attack the microbial cell both extracellularly and intracellularly. This
leads to an enhanced bactericidal effect of HOCl as compared with that
of Cl10".

We confirmed the safety of WAHS for contact with both of the human body
and environment. Moreover WAHS can be used as an additive for washing
foods and it is appropriate for use in the field of animal husbandry and
food production.

We investigated the microbicidal effect of WAHS against bacteria,
viruses and fungi. In this test, we used 57 bacterial strains (10 standard
strains and 47 clinical isolates), two standard fungal strains, and a
standard viral strain. Using WAHS with 50ppm of the available chlorine,

all the strains were killed with a contact time of 10 to 3,600 s.
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Bacillus subtilis, B. cereus and Aspergil/lus niger had a higher
resistance to WAHS compared with that of other bacteria and fungi. WAHS
was capable of killing these strains within a short time at pH 5 and 6
than at pH 8. This indicated that the bactericidal effects of WAHS are
higher under weak acidic pH conditions, and the microbicidal effects of
WAHS did not depend on the concentration of the available chlorine but
instead on that of HCIO.

We found that bacterial spores had a high level of resistance against
WAHS. The bactericidal effects of WAHS against three species of
spore-forming bacteria (B. cereus, Alicyclobacillus acidoterrestris,
and Clostridium difficile) were investigated. These bacteria are
known to be harmful in the medical and food industries. We prepared 10—-200
ppm hypochlorous solutions, with the pH adjusted to 6-9. Further, we
facilitated a contact of hypochlorous solutions with the spores and
measured the time—-dependent change in the viable count of bacteria.
In addition, we evaluated the bactericidal effects against the spores
attached to polyethylene, stainless steel, and cotton fabric.

The bactericidal effect of WAHS of pH 6 was more effective than that
of pH 9. The log survival rates against spores were log approximated by
the product of the available chlorine concentration (ppm) and contact
time (min). CT values for the solution of pH 9 were 4.1-8.1 times higher
compared with those of pH 6. These tendencies were similar for the spores
attached to the three different materials.

We considered applying the WAHS in the field of food production. Major
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concerns in this field include the degradation and deterioration of foods
and the outbreak of food poisoning with Norovirus and Escherichia coli
0157. Therefore, it is very important to control microorganisms in food
production. We evaluated the use of WAHS in freshly cut vegetables and
a pickle production line that do not use heating during processing.
We first evaluated the freshly cut vegetables such as green long onion
and cucumber. The total viable count of bacteria on the surface of
green long onion and cucumber was significantly reduced from 5.4, 4.9
log CFU/g to 3.8, 4.1 log CFU/g by washing with WAHS (pH 6, 100ppm of
the available chlorine). Two types of nonionic surfactant,
polyglycerol esters of fatty acids and a washing agent with sucrose fatty
acid esters, were added to WAHS (P-WAHS and S-WAHS, respectively) to
allow the contact of bacteria on the surface of vegetables with WAHS.
P-WAHS and S—-WAHS remained unchanged in term of pH and the concentration
of free residual chlorine for 24 hours, and decreased the surface tension.
P-WAHS and S-WAHS decreased the viable count of bacteria by 1-2 orders
of magnitude, as compared with that by WAHS. The bactericidal effect
of P-WAHS and S-WAHS were significantly higher than that of WAHS.
Therefore, we suggest that this can be an effective disinfection method
for the processing shredded vegetables.

Furthermore, we tried to disinfect the Chinese cabbages on the washing
line in pickle manufacturing plants under the same conditions. The
purpose of this study was to try to quickly disinfectant the Chinese

cabbages used in pickles production by applying WAHS. The Chinese
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cabbages were mixed with WAHS for 20 s, with an eradication rate of 98. 6%.
The disinfection effect was equivalent to the effects of the accepted
code of hygienic practice for pickled vegetables (NaCl0, 100 ppm for 10
min or 200 ppm for 5 min). The chloroform production by the sample after
treating with WAHS was less than that with NaCl0, and equivalent to that
with tap water. Therefore, we suggest that WAHS is suitable for washing
the Chinese cabbages in the process of pickles production.

Finally, we investigated the use of WAHS on poultry farms in order to
evaluate the effectiveness of WAHS in the field of animal husbandry.
Antibiotics are routinely used for disease prophylaxis in poultry farms,
and it is becoming increasingly important to control microorganisms by
hygiene control in the farm to prevent diseases such as avian influenza.

There has recently, been an increased focus on the disinfection of
drinking water in poultry farms to prevent a spread of diseases.
Therefore, we evaluated the bactericidal effect and productivity of WAHS
in drinking water and the safety of chickens. Broiler chicks were divided
equally into two groups, from 1-64 weeks of age: the experimental group
was given 50 ppm WAHS and the control group was given tap water. In the
experimental group, an adequate amount of chlorine was kept in the water
supply bells, from where the hens drank water. The number of bacteria
and fungi were evaluated at three different points along the water supply
system. Salmonella spp. and coliform bacteria were not detected at any
point in the water supply, and a small number of other types of bacteria

and fungi were found, which were comparable with those found in the tap
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water supply. The viability of the experimental group was significantly
higher than that of the control group at 24 weeks of feeding. There was
no significant difference in the egg—laying rate between the two groups,
and we could not observe any adverse effects on organ weights, blood
properties, or histological examinations throughout the study period in
either of the two groups. Therefore we suggest that WAHS is effective
in improving the rate of chick maturation and preventing bacterial
spread.

Next, we investigated the viability of spraying WAHS mist as an
alternative to formaldehyde fumigations in order to disinfect hatching
eggs. We sprayed WAHS mist in an experimental booth, and it contacted
both the surface of a glass Petri dish and egg shells. The survival rate
of Staphylococcus aureus on the surface of the glass Petri dishes and
of bacteria on the surface of egg shells were both reduced to <1% with
WAHS mist. In a practical trial, 168-1848 hatching eggs were sprayed
with WAHS mist for of 7.1 mg/m® for 1.5h. The effects of disinfection
on the surface of egg shells and on the hatching of fertile eggs were
approximately equal to those treated by formaldehyde fumigation.
Moreover, we suggest that spraying WAHS is a viable option for the
disinfection of hatching eggs as an alternative to formaldehyde
fumigations.

We found that WAHS had a high disinfection effect and was useful in
both the fields of animal husbandry and food production. In the future

we would like to continue to promote the development and validation of
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adisinfection method according to the characteristics of WAHS in several

fields.
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