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< SUMMARY >

Code number D-02

Purpose&
Contents

- Survey on microbial contamination of edible eggs and hatchery eggs

- Evaluation of pathogenic microbial control effect of gaseous chlorine dioxide
on eggs

- Establishment of an industrialization model of gaseous chlorine dioxide
utilization to secure the safety of edible eggs and to control pathogenic
microorganisms that pollute hatchery eggs

Results

<Summary of results>

- In the case of edible eggs, the microbial control effect was 2-log reduction
on the average, after washing the skin and treating with UV and ClOZ2,
respectively.

However, the conventional methods of washing and UV treatment have
disadvantages that they break down the cuticle layer of egg skins and make
them vulnerable to infiltration of microorganisms.

- In the case of hatchery eggs exposed to formalin (conventional) and ClO2,
the microbial control effect was similar to that of edible eggs, with an
average of 2-log reduction. But formalin has a big disadvantage that it is a
carcinogen.

- Treatment to Salmonella enteriditis, Salmonella gallinarum, Escherichia coli,
A.LVirus (HON2) with CIO (g) resulted in 4-log reduction (99.99%). The
common condition was that the RH is maintained at 80% or more, no organic
matters, exposed for 30 minutes, and exposed on the average 20~40 ppm.

<Testing prototypes and developing actual models>

- I reviewed various types like chamber, gas injecting, chair-like, and in the
final stage, I chose the chamber type, installed and evaluated. As a result, the
effect of 4-log reduction was confirmed in the massive eggs loaded, but the
effect of 1-log reduction was confirmed at the deepest part because the
penetration into the inside of eggs was limited. Our research team believes
that this model is partially limited and suggest the complete model as an
alternative by combining the advantages of the mobile tray type and the gas
injection type model.

Expected
Contribution

- Through this paper, we will demonstrate the effectiveness and practicality of
disinfection of ClO2(g) and provide a basis for further research activities
related to it.

- Based on the result of this study, 2 patents have been filed as ‘Method to
control egg-contaminating pathogenic microorganisms using ClO2(g)’, and
‘Method to combat Al in chicken / duck breeders’, and we are planning to
optimize prototype models in the field and distribute them to related fields.

- We will continue to look for additional measures to prevent and stop the
spreading of Al, a national disaster disease.

Keywords

Microbial

Cl02(g) Salmonella Al Virus Chamber type
control
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. T WAE Aol 2aA

(1) =& 1|AAE 09 Aol =94
- 2 gAY E A4 Yoy 2 witeE A AgHgE AR AFZE w7bA
A 2 gekSe m A
- Te@o] o] EHARE odHW FIA] At HYvbsAHol =i o2 s Y de
F-slEo] AstE.
- sk F3l7] QbolA uxf e o] MAlste] thE WolglEo] By AW w=Ed 4 S
(2) H7ZF 29S8 E3 WA o v iAo =& A
ZeF2 S4k
F4g| S.pullorum  QUACHY (ZESA-FL-F0l2)  SEIE: HAL
P2EE 257 LM e S50 A  BE St J-3uNRE gl
Ejorol & 2. AlSSH0f 1020 M=ol D38 O|F
PUEE Hol2| 2LE Y 2H4230| O, 3FPIA] EFH AL O|0E.
SZALS=A0 2 S S0l2lel &+  HolEl= 227} HASD Hyol 4
SIL 5278 B510 =ML HE. NEE.
HEE
72 E[FA S gallinaum @ZEM EHA EO2 HEE WA E 2S£ HALE.
TUE OFRTECHar ghak.
DAL $2H3 B LA UHE Soj2laAlL HEES B3
FLEzi0| S EE|0) 7| BE Bo) ASSC AAMIS A Alekg 24 HAR
ZAEE, =25
x =z E. coli A FE2 =578 =510 2 158,
@ chzio] 2aks a0 Y2tg Bt SoEd,
AT = 2lolsto 2. HELES U AU SLNES
@ ogE AR, # S0 o3 Ay
[ 1-3] SAIY 2998 7FsAde] =2 A 54
b ZveE 2, e, TS
- 7V EHF2, FE, 3T S TH A 2 EE fdsle 2Hos w7t
LAS FI HAY dA TFeAdel =5
(W) 7h= R, Fag
- 7t E 27 AU =W oFE HAFEo] Fsbde] WA 7oA EE ALY S
B3} 3 =& fAeS yER.
- F3d "Wolgl= AAE Qs o] A ARSI GBS B w1k 4
HdE Holy= thE 173t Wolylo HAIA|A 22 HAMEO] F7HE
(th) HNgT=
- HAA gt BdE AT TS 55l 21 499, 9, Uz 1ol
wzh 27Zbe] g gato] F-zhE o] urt dztely Hald WolglE FI ZEH.
- 7 abekg o] Astel WA Hawg d v o] SAvF A sHA HH
odE FTe AL T3 volz #ul oyl FHF Woly] WA AR F4 H.




- ol WA o AT AW B Fol Ajds BAGe) o RFs Folun ¥
)% §FHol 27 AMIL BAH S KA Eo] Yol

e

Q) AN dxe] A Y% s dst

(7}) Fug
- 1924 FUlelA Agow g AWATIE AREHEA g dA GgaE 2wl
= i=]

- 19249 dEo2HE FYdH 2AF7 AAF SFHE B o] EE N H st
WAz Axdel &2 (Salmonella pullorum)¥ € x| &cta B g Zo] =
Hzo HA4
- AT F Fuges HAAGH o R AAFEAD 1956 FE HA S FHst A
AHAGE Ay AR FAIQ] 1924TE1 1930 7kA] A AT &2 75 %7 58
%9 = UYAES HIJo 1980 d ) Tol= 04 % olst® AZ
- 20009 % o] F FwlEl= FFAFAloly, Tha HF e AR T, SEAE

(W) 7FaEFE2
- 1900 ] Z7]o AAMAX oz WA stgAakde] Hdsk £AS
5o E7to A F=wl e (Pullorum disease)®t 74 =7F21 ¢l 2} ol A 9

TAZRIRE A Ave, v= 8 A e o g o] v sy
A
- A, okzE|gE B g ofAloh Sl HZelle RANIET w2 JoR By,

- 1992 ol = AFgAlol A A5 SRl ol AxAow giklom Hx ZhA oA
w &l el 7F Sk Sl
- I JtEAEE 2 EAAEES BW, 200089 FE 2011974 ZFEE SEA
WAAFE F 10637007 1 93 FRI A2E
- 2005 A&, 20079 AFEOA ThEE ¥ FoR 7 HEE.
Ul B 27 FEgE WA G FTAGAE AJAA I FYHAA 7
o] =] HZ

_,_,
all
=
o
2

[¢]
AGRARE AN EAS AR FAG F99) A9 wFEAY Y, FAS
W W%, 27] WA 43 FoR FEHn 9
(1) Fee) 944 DS A% = L A L%y
- @A AR A AD G AP AZEA2Y - ASEALG B A6EALZ e}
EA - BT ey, & 2%

-9 Bl e BA, FAY, Pl B Bt o] T 9. AT EFs
Fulele] 4712 AAE BAGORA JHE Al 2 BAS T % 49w
=]

- FU 2SPROlE AT ol8Y FEAT, 25U 0§ X o](RT)AT,
AEge] YHLE A9H 2% 5 o AT AL
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(29 - €, %)

AdEd | ALWT AeRF| o o1 (S 34%)
5 (‘16.01) | (‘16.12) [(21~31) -
@ ® | © LS OLE g | g/B | EC | ED

<A(d/kg) | 5,265 5,201 5,007 5,065 5,076 A36 | A24| 14 0.2

A(H/3070) | 5,493 7,561 8,768 9,543 9,491 728 | 255 | 82 | A0b

22(Y/kg) | 12938 | 14,322 | 14,630 14,410 14243 | 10.1 | 206 | A26 | A1.2

* A= A5, ede A, ARS 59 307 714

- 170106 FHET] mEW ART AVAZE ) FB ] dFeA 4§ B
9B600E=L.& ofF AAAT BHEMNAETE  18968=, 7He-& 1 16,032%), Y&
VAL AHE © 5586%E, 7188 1 2AISE), W 15300E018-8), Wais
1240E(F3-8)s0lek HEF vt lom, o] F ma RAA=E T £9 %

. 24 %(%) FYHE FHE)
Ne A | A s | NgRE
Al - - 98,600 70,747 27,853
0407 21-0000( A1 A1 &) 27 0 35,000 16,032 18,9638
90-0000 A1 2HgHA)) 27 0 3,300 - 3,300
11-0000(+&:1 %) 27 0 600 600 -
0408 19-0000('+ &) 27 0 12,400 12,400 -
91-0000( gH1 =) 27 0 2,600 2,600 -
9-1000(d &Y & &) 30 0 28,000 22415 5585
500 11-0000(+ 4 <) 0 1,400 1,400 -
19-0000(*8 & -4 0 15,300 15,300 -
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[ 2-1] 0|38 E A 7t29) 7|E FFa54 ¥l

Approval in US Approval in Korea

1995, Approved by FDA for poultry
processing water

1998, Approved by FDA for washing

Aqueos produce (200ppm, < 3ppm)

ClO, 2011, Approved by FDA for red

meat, meat parts and organs

2012, Approved by KFDA for
washing vegetables and food

equipment (< 100ppm)

or as a dip to red meat parts

and organs(< 3ppm)

1996, Decontamination of food
contact surfaces (aseptic juice

storage tanks) and produce
Gaseous

ClO,

surfaces None
2001, Approved by EPA for

emergency use in anthrax

decontamination

[ 2-2] o]itstd 4 &4 37ALE
(W) 2%71% v a3

1) 8334 By @ 24 E Fd3
- F8 3} wks-21e 2C10% + 4HCl — 2Cl0; + Cly, + 2H,0 + 2CI°
- ClOo%t Cl7t 1:19] Hl&= A
- 2CI0* + HS0, + SO, — 2Cl0, + 2HSO, ¢+
2CI0* + 550, + 4H,0 — Cl; + 2HSO, + 3H,SO,0] =pe]l &= w4y 3siu},

7H =l A=A
- ) ol =AAlo] ofFrolH A

2) gshd ¥y : A3 (precursorel] ME #F)

7h Ab= okt (B AFAks A1) [F714HHCL, H2504 ) o= Abslshs W]
g}8} Wk-&-& 5NaClO, + 4HCl O 4Cl0y(g) + 5NaCl + 2H:0
b AEA ko dhiERatgel AAHA B

Fa
R

- Y
fr &

ol A& FdFel A

$ol A

ki3
%

[e)
o
Fdwe xdd ok




S ARILAE AR HouE Gavbiel % b BA BARA B8

- A &0l 80%E Hrhe T4

7F-1) =Wl A ZAF

- (F)ell szA] o}

7}-2) =& A FA

- Siemens / Wallace & Tiernan
- Alldos

- Henkel / Lang

- Severn Trent

- ProMinent

W) dazbacldaat [oldaitd 2 Fr1Ao R Aakshs B

- 78 3}hdkg-2 2NaClO, + Cly(g) O 2C102(g) + 2NaCl

R el A3, A4 Mg EAdA Sie] wrhs 47

S Qartee AdE AF U £AE Agke 71& WG] 2m

- AR E vt FFE 5 2, A AE (injector) 7t & AEekA S A
o EA S gel W] AW & ke v

L-1) =& Al z=A

- Siemens / Wallace & Tiernan

- DuPont / International Dioxcide
- Severn Trent / Capital Controls
- Altivia

- ClorDiSys, Minidox-M generator
- Grundfos

B HELEAGULEAY (Rl ARG AT

|
_1
fo
ﬂ
e)
2=

- Aatag A}%—a} A sror], AR wexAdA Fao] ErE
giojofane sEdon g4 Bzt

hypochlorite) &9¢] FXE7F Al7ko] Aol

4 IACERRC R

U1 =l A=A
- (F)HeH =
t-2) =] A zAL

- DuPont / International Dioxcide

e

| e

]
HE-8-2 2NaClO, + NaOCl + 2HCI O 2ClOx(g) + 3NaCl + Hz0

ol g o

_23_




- Altivia

o}) daqb-3ikstka A -4F (Purate®)
- 79 Rk NaClOs + 3H,O, + $H,SO4 O CIO, + 3NaxSO4 + 30, + HO /
Purate: NaClO; + $#H,O, ©|T}.

- iR Aol Agske} spsteREulzh ke A
- @A shbel Az EHED QonE 27 FAut BrE 9

2h-1) 9] A z=A}
- Eka Chemicals

7h) oFH 24T EF(NaClO2)& o83 7] 848h% U
&2 2NaClO; + 2H,0 O 2CIO; + 2NaOH + Hy
A2 HEISAS ARSshe VIS Viede 29 3 HA =8s
AHg8E7] el Hoh ekdstar, A He
| Eok ghdske] i tel A

ul-2) = 9] A ZA}
- Halox / Nalco
- DuPont / International Dioxcide

- PureLine
2. Cl02 gas generator (°|2t3ld A 712 A7) 7|&o = - 3

1) F971e 5%

7h) ml=r

- LYPHAFE A Fe] AnARE Pl Jow, 19761 o] Fof =
Hardhmo=z A% FAEQl THMs® flsl/de] szl ol % #Hd Aoy
TRV E T FAAEA Bt Al A9EYH 2L H4(UV) &5 5 diA
Ao R HA WASE FAolth ojitst A AnS T e Oy AFAol A
o] o FHul AA Z =AY THMsoF & FAkE AzE e Aok Wasto
Aol Ak F7F FAledl Avk @A oF 400~50070 9] FFAol A olitstdAE
AR ARE F o]t (EPA Guidance manual Alternative Disinfectants and
Oxidants/April1999)
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o] =7ke] 500784 o) el Aol daksiAl= A

p=2
[}

o] & 7

2) 3AdE

7}) Taiko pharmaceutical Co. LTD (E}o] s k3% F2]3]A})

- Elo| ALY AFE o]t A A AEAQ = H Y (Cleverin)2 ©]

7+E Alxtolut =3go]

-
R

7] Tl vy

shol 3

#} 3}

A 2

=]
Run

el

o2 o]4k3t ¢ 24:(0.02ppm) = -

olch. 25me] ¥4

ko3
=

<
y

. 2

o

S A A B

o)
=

#7b glek Aol

__OL

}) Grundfos

- 2NaClO; + Cl; — 2Cl02+2NaCle] #fold A4k H

it

PN
T

&
A}E F(NaClo,,

o o
= ™

1 Oxiperm Pro OCD-162

L=,

gl o
=

of olatstd A A Al

o] ol Ats}

A}-8-3]
o] Azl dAw

S
=

(HCI, 9%)

s

=P
=
= MY, g

75%) F it el

p==
[}

2], Yz A

*

t}) FeedwaterAl9] Active-Ox

L CICEE TR
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2}) METITO

- METITOA}S] o]4k3t 4~ A 7] & o} AAM E F(sodium chlorite) 2F
9 A (hydrochloric acid)Z 4%7§i, HAAE AHgletod A o]AsdAE A4S o]
WS AFE Ao o)At £ A TG 9AA] o] & E W

[) h

i
ol

“chlorine dioxide under water generating system” . & Asl4%, 24E A9E 3fa

’

o]
2R

u}l) ClorDiSys(product name : MINIDOX-M™)

- Clo(g) + 2NaClOs(s) — 2Cl0s(g) + 2NaCl(s)?] Aol Aty 2 Fr|sto =
Abstste W o R o]ihstdAE ARt A w2 9] chlorine gas (2% in nitrogen) 7}
o} 2 AM}E F(sodium chlorite) S ¥ 33k 7tEZ A E T3l daiAte
o|atst Y A2 WEtsTh A mpA ol FFE] g Ao o} AAMYE F(sodium chlorite) 2}
% 3 E F(sodium chloride)ﬂ A HEE, ojitstd A WA T Fo] FAk=E ol
WA sl k= EA o] gith = o]4katd A9 CSI CD Generating Cartridges=
Egote] b oAbzt A 7}’\9} 2as AAStER FASHA Fadoely e
58 an5stE AR o] &5 CSIAe] CD gast US-EPA°] Eit A2

Hh) AKZO NOBEL & V, EKA CHEMICALS(ME &= Al d-6800 of 2=1] o} =y
7.2 82 9300)

- ool @A T Aol F e wke 7] Wl w25 =l omi}oﬂﬂﬂ
AL Az gRielnh (Fa_[dA] Al w3 &

of & =
chlorate), F7]4FH(mineral acid) ¥ A3} 4AE FF 3510 7] Xﬂl‘i% £7] el
|

FAE = 2 98 v E (acidic reaction medium)S FA st ©hA|, A7) v wf
el A &zl 55 G4, Jatstea 2 F714s WAl A o]ibstd A 3
Tk d e S459S FAeke 9, A7) Al S &7 W vkg =R EY
o|atSt A AE VAR A S|k O, TR dzE 55 dAaNd B2 T4k
G F59S et gEE v wilZ S A7) Al 9hE §712HEH 358k
A2 W& &7l FFeh= &, A7) A2 S &7 W vkg wjHef st a s
Faota 9 WA 75 e E/EEHY 4ZE 54 AR FxdA vkg mE S
FASE @A, e m A dZE 545 @A, st a 9 U4k
WAl A o]ibstd A F FUAe] 4 Y] SE59S FAsE @A, ] A2 vES
£7] W Wkg A ZRY oJiEd L s VAR s g, 2 Fr)ak 2
Fr14ke] el 5459S Esele gad v vl S 3] A2 e 87125 H
3l ste ©@HAl)

|
ot
>
ofo
2
=
il
2
2
i
m
il
o2
ofk
hu
[-'O

o} 24+ (chlorite) o] Y & 224 (chlorate) <
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oA 7Hd ol

}Y 22} E F(sodium chlorite; NaClO2)-8 <4 S
AFUE F(sodium chlorite) ©]

o
272 (Clo(g)), 2ok 24HHOCD, ®v= FAHHC <

3}o] ) elemental chlorine—free(ECF) pulp
=

S

s

|

A
o

&
=2}
H

A

=

=

W)e] o]

37
AL

AAA olrtstd &

bleaching (& ©]
A}) Scotmas ClO; Generators(clean water technology)
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% 4759 UE
b #EWA 489 @ Rad FA nAE CPE AY 24

D AHE =z

el

<= >
7F) Share 3 QIS A AFE o R BE A gk AEgAdo] & o] YEE
Az A wAZF Az g5 o o]k A3k 723 Clo29] §3o] o=
Ay YepEA], B ool Salmonellatt & A=A H A=A Fetstr] 98] 2 A<}
S AFE AFAE# F7F5EA T

A= 19999 gh=9] Salmonella 78 A E &} 43S Fotatr] flste] a4 e
Al&+3} broilerol| of gt .7]:/\}—2— A /\] 3t T}, broiler 27vFE], 135709 1271 E9°] &S FujslH
ALek A3 eggoll Al thE A F 5312 E.coli, Escherichia hermanii, Citrobacter freundiit
AL oy Salmonella% A=A ekt

(3 kN

Sampis no Seronmae Susceptblz Inmtermedinte Resistant
chow AN AN, C. CB, CE CIB — EBVA
GML KN, MM, 5, 5X, TE
2 Viginis AM. AN C, CB, CE CIR E B 5 TE VA
G K M, MM, SXT
3 Ententidis AM AN, C. CB, CE CIR — E.EVA
GM KK, MM, S, 5XT TE
+ Entenitidis AN AN, C. CB, CE CIB — E.BEVA
GM, K, N, NN, S, 5XT TE
5 Entenitdis AM AN, C, CB CE CIR —_ EBEVA
G K N, NN, S, 5XT TE
] Ententdis AN AN C. CB, CE CIR — EEBVA
Gh K, N, NN, 5, SXT TE
7 Entenitidis C, AN CIP N CH, AM. GM_ E.CE
MM, B E SKT VA,
TE, 8

= AN ampicillin: AN, smikerin’ C, chioramphenicol; OB, carbenicilling CF, cephalothin: CT? aproficecacin: E, erythromycm; G
gemtamicin; K. kanamyem: M, neomycing MM, tobrannycin; Bopendcilling 5. streptomaycin: 5XT, ommethoprim; TE. tetracycline; VA,
VREOCODIYVCn

[3% 3-1] Broiler ¢toll E90]9) Y Salmonella®] 167}#] s Ao )3+ #]3+A4

ftlo
)

A3 &

R

=

broiler= Salmonella spp.”} 25.9%(771)oll A WA E A eh. 28] 24 H Salmonella® o F-+
penicillin¥} vancomycin, erythromycin 5% A4S 71x a1 A},
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D-Value(8Fe] 2] o} 7} 90% AtEsl=td] ZelE A7HS =43 A3+ Salmonella Enteritidis,
Salmonella Virchow, Salmonella virginia s£2.% #&Alo] =& Z oz =AHH}

Broiler7} SalmonellaE 7FA 32 7] w&oll, egg7F A4 Q] salmonella LGl 2

gom, GAAt VR welsigly] B, ofel e duAe] AR AR

salmonella’} &&3sto] Q1) 4o i oJgks wd Folgts ZES U

3

=] ¢ Prevalence of Salmonella spp. in Poultry Broilers and Shell Eggs in Korea Yun
Hee Chang. Journal of Food Protection, Vol 63, No. 5, 2000, Pages 655-658

L) <ol Aqt= 1998 AR A 90t A=E ¥rar, 20001 the] Salmonella 29
A= oy =A &7 s 2 AFE APHdEdd F7 ]”S}Oj‘jr

i
Ho

AT FEGAY AT vAE 2 HAHE goftsta AdoR Q3 AFnS
71§18, A7 = 5459 gdvEd A 459 AdS Fujste] At Adde
E.coli®} Salmonella $31 o gte] WA HAALE A 2 dstAth

2
o
off

i

Brand Colony No.(cfu/mf)
A 0
= 2.0 % 10°
C 13 x 10°
D 12 % 10°

[3 3-2] "lE 4709 A ZAFSE Microorganisme 7 <~

BASEE fouF ATel = A% AW, ATl Yt A® FFHAL. o LFme
Aol BT FF P9 AololA & Aom FAUL AANZ FEHE Ao
Aol 7137 et A7 23 % Aok (Lees 2002, Woo's 2008)
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Brand Microorgansims URE (T MAL IAC SUC HS GU 1I¥YS ORN OX

A Predomonas mendocina - + + - B = - 3 = +
B Alcaligenes faecalis - + - - = = = = 3 +
C  Alealigenes xylosoxidans = + - - - - - - - _
D Escherichia coli = = B + + + + + _

A®] Pseudomonas mendocinat W&+ HI WYL, B Alcaligenes faecalist= W] ¥ YA
AMt, Alcaligenes xylosoxidansi= & 3} M2 4=fof 7Hdsle] B S doy|= HAA
Atoltt A ATo]l AEE AL vAE o9 A4S HoFa o FAgH

S gel7} ol Fol Aok & Aot

Brand Microorgansims RE (T MAL [AC SUC HX GWU LS ORN OX

A - ND ND ND ND ND ND ND ND ND ND
B Klebsiella pnewmonice 1 + 4 b ok o= ok = o= =
C  Klehsialla prewmonine + + - - + -+ § = -
D Enterohacter cloacae - - - - + + ¥ - + =

U ND: Mot detected

[¥ 3-4] ¥Zte] Salmonella A& o %

Ll

ZAFE

84

b

T FAALY7F v A & o] FojA o 7] Wi v wrH Rl A
=5 A otth. vtk Klebsiella pneumoniae®} Enterobacter Cloacae”}
Klebsiella pneumoniaes Ao F2 EA| = Al arolar, FAFtto] At

©2

o o

I

=

o ff rff Lo

O]E‘r Enterobacter cloacae®™ & #Ho] A 3ste Alghol Al =2 Q=21 )
olo 7 2= 9jr}.

for N oY &2

ooy fot mN FT oft
Ny Mo H
i 0@ ¥ o |m

mlo —i>

o e

¥ A
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kit

As %50, B7F A3l ARERE Agarolth. BollM A #3A M3 dAsk= Aol

FEZ0 AT Wdzto = Salmonella?t HIAA A+ AEHA

pneumoniae, Pseudomonas mendocina, Enterobacter Cloacae's ‘s <

ol Foj Aokttt AES st

[l
bl
OX

ok
R
_12

Ol S8 22 MY U OIE RSHH ¥ 0420

FQ L3 A Vol. 22. No. 3, 3967401>

AL WA q];gﬁo]a}jl Zereicl Aol AF AR ladder, 54
)&+ (EHEC, VT1), &394 1‘41 FF(EPEC), Z&3 4
)+t (ETEC, LT), ladder®] =z Ad<ld o= a}
o] st OM w}a‘rﬁ 1494 el A&EHA Edvta AGd + 9l

3
L
t

ok A5l

A vt Klebsiella

& A

Algtol Abghell A
A Adaart 2 vk HodA AFe] wE3t Aol BBt A
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< 9>

1. Microbial quality of table eggs sold on selected markets in the Tamale municipality in
the Northern Region of Ghana

T Ansah, G S K Dzoagbe, G A Teye, S adday and J] K danquah, Livestock Research for
Rural Development 21 (8) 2009

AAIS] e vetel M= ow gt A 7F A=A doprar, 724t Clo29 a9 Aldd &
oAwx] &7 fa & ATE AP Al EARl FTEsksdnh ofzE Akel 3= olF dEES
A=z 7hdsta 2=7F wov, YA AEE S 5 A=l vls) Wojx= 457 @ot
Tt v B2 Alito]l AEHSS Aol AZste] oy dekes T ofZ vt
=7ts =%t

2009 7ht =5 Tamale#| S 9] 40t o] Aol Alts & 30078 uske] 10744
40705 29 FE T

Markets Isolates
Shell surface Shell content
Kulkuo Staphylococcus Eschenchia coli
Streptococcus Aspergillus
Bacillus
Aspergillus
Lamashegu Staphylococeus Corynebactena
Streptococcus Mucor
Bacillus
Aspergillus
Mucor
Aboabo Staphylococcus Streptococcus
Streptococcus Escherichia coli
Eschenchia coh
Aspergzillus
Tamale central Staphylococcus Eschenichia coli
Streptococcus Aspergillus
Escherichia coli
Aspergillus
Diplococei
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(% 3-5] A g2} dzto] Alits Fho] F7

3 359 o] BE Ao Aol A Aatd FFolrt HEe] How, Mt

Streptococcus, Staphylococcus, Bacillus, Escherichia, Micrococcus, Diplococci,

Corynebacteria®] 74, &#33o]= Aspergillus, Mucor?] 240] E3tx o] i) i

A AR elA B, FeoA] de Bow of| e BREo| AFF
o

LS /\
EUEAL, oW 2 AAREA g 3 9l &S i Za Uk ol 25

400 -
350 - m Shell
m Content

300
250
200
150
100

‘Yiable Count

Kukuo Lamashegu Aboabu Tamale central

Market

[29 3-4] A 43 WE=olA Zed A= 52t

A%

r

78
76 1
74
74

7 4
6,8 -
56
B4
6,2

6 -

B Content
B Shell

Mean Log

Kukuo Lamashequ Aboabu Tamale central

Market
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2l¥ vAEe] S A Logs

F

(29 3-5] Al W2hat &= cllA

9 3-4¢9F 19 3-5. AN ENAAE FA L ACMSF)e] 7159 Hitre 1 o]dor
HZEH A} Logst Al #H S wol= ICMSFY 72 6.0001 A5k, W2ty Al YHEE2 25

70l e AEE Q9Eo] AT

5 st
FAE AL = B33, Salmonellass &

Ao wastgla, oe A =g Aol u
AATG T tAe Azt aud e odenE Axwg, RAsAE A4udE
HAE T AL aTHA ATE gty

=2 © Microbial quality of table eggs sold on selected markets in the Tamale
municipality in the Northern Region of Ghana - T Ansah, G S K Dzoagbe, G A Teye, S
Adday and J K Danquah - Livestock Research for Rural Development 21 (8) 2009

2) A $AR T/ 4] B APPAZIE VS ClO2A)] FAE Ao\ &} 1)z

7h Ad AA

- Fw

RS

SAHE g
THAY. EdE AT dddR EwtEda, A9 d HW SAIE e A=
Aol A Basidvr. 3 WA 150 ARkl 30719 A2 dxd oz At

27 g AP ABS AR A FPatdrh. R HA TF0=60S A
Aol st F WA 1FM=300e AH 2L AHUVEA A F £
o EA4E Age APAR SN Ao AT B AR A4EANA n

A 1Fe] A A ¥ 3070 AFe HERT o R ARGt Aljdzbel A Hh
ol wlstr] f1iA 50mle] SRFHF7F T SebaE W As ¥al 1031
w7l go] = et AvdE SRTFOA ImlE Este] dAF o2 1094
3 Asit), 3714 Ao AA = 3M Petrifilm Aerobic Count Plates (3M, USA)
& &5t Al 1mle] sAE AES filmol HEdth AZo] FFE 3M
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filmS 24 £ 2 h at 37°C &< wjgFstth, M E e vl & plate count method®=
A4t A3 log CFU/eggshell® 3% & 3ho}

74 ClO2 7t &% Hu

9] F A= 39394 4.39 log CFU/eggshell
5% A 75% [F94 AHEIFE] oI 348404 4.74 log CFU/eggshell (2+2}
Oz TSR HF2 47 4.138%7 4.115 log

Iu A(EELU= o] 2t 57144 o] F s2AkE 00014 2.96 log
CFU/eggshell (Z+2} 25%°ll A 75%[% % @E‘—H?‘—é])olb‘r 0.0914 5.21 log
CFU/eggshell (Z+2f 20 Hd)oldch 2F Ael S4¢#d B3 47 2.00%

1.68 log CFU/eggshell®] $1t}.

é_ OIN

% B(CIO2 712 Afm)e] w2zt 714 we] F A 0.0914 248
CFU/eggshell(Zt 2} 25% 1A 75%[F Y ARt D eIy 0.0014 491 log
CFU/eggshell (717} H oA HopolAth 2F BY T4#H} B2 44
1.85¢} 1.64 log CFU/eggshell®] &l t}.

Hyt dhe glole] AR E F7]4 dHEohE EEL s T3 H (412004
1.68 log CFU/eggshell) 22 & A 3] #AsEATH (P < 0.0001). ClO2

25 (412914 164 log CFU/eggshell) 0 2% Al dA 3] 7HA3ILH(P <
0.0001) 1% A9 F&ate]l & BEU ¢ wdth 7 X+ 2.00 @ 1.8 (&9
log CFU/eggshellol Yt 1o %= E+38tal F 15 Akolddl fren|gk xfo]+&=
UEbA] okt (P = 0.89)

@
]
*
*
*

'S
L

25-75%

& median

952%C|
I of mean

Eg + mean
= + T
e X A
Fig. 2. A) T&2gd3= £ZH 7 B) 10ppm ClIO27}~ 0%-7F A~ %=0] hatching eggel A
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TN MY E A v A= 93 gz (contro)dl = ofE-# A Y E A &)

®, ok x ok oxok §OJH|SE 2polE RG] (*: p<0.05, * *: p<0.01 , * * *: p<0.001)

2. 443 : BEAR(AYN AE B0 7 ClO2 F2 259 Wz

ol b2k a7 Al F A 4.02914 4.27 1ogCFU/eggshell(212}
25% A T5%[F % AR TE]D I AW 3477914 4.736 log CFU/eggshell(Z}7}
oA Hu)Aboldl UEtRt E2TY FSEA BTEL2 47 4159 4.16 log
CFU/eggshelle] 1 th. (Fig 3)

I% AEAA)Y b7t 371 Alare] F A 00914 248 log
CFU/eggshell(Zt 2} 25% 9 Al 75%[F % ARl 5Dl AY 0.0014 3.89 log
CFU/eggshell(Zt 7t H ol A ) o]t 1F A9 T4#% & 4%
1.703} 1.63 log CFU/eggshell®] 31t}

I+ B@®0ppm ClO2 7}2~& 30&%F &5)9] W2y 3714 9 F A= 170004
2.37 log CFU/eggshell(Z}2} 25% A 75%[5 % AFE=91E]) ol At 0.00]4 3.18
log CFU/eggshell(Z+2t H Aol A Hd) <ot 2F BY $9#F% 42 44
2.187 1.86 log CFU/eggshello] Rt}

N

= T 7HA Y Bl A wA
Hzwt vastls o FAsA e ougles 23E yeEtAe (P < 0.0001)
T due Hlasls wels ol Aol yERA & 3kth(P=0.24)

e ® 25-75%
& median

44 ile 1 95%cl
of mean

i + mean
2‘ | —— |

Log(CFUleggshell)

-]

T T
Control A B

Fig. 3. A) A8 (AA A8 & s93H 3 B) 80ppme = ClO2 7F=E 308 459] table
eggoll Al 37174 Alxte] & Aol mA s G = (contro)oll = o A&
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U F5Ho
EdUsE FTHS AMEAAE f8sith. 53] Hatcheryoll A
st Abg Al s, ddEAY ek oyt WA, AAIA, AAA, FHARd o

= %
2 3l Q1+ table eggd ASHWIH 2 UV Irradiation©|t}h. 22} o] =
el FEESS FHT 7tedol =3 v Ee] HEE ThsAdoe] =molAH
)
g

St 2" SHelA Clo29] 7t form A S Wl Ha] FFs 7HA

i Zh

HoAtoa Hrbsk Ald £ HIAFE ClIO2 7t AgHts 22U $282 Ay

Elo 93-S v Wo] Wit A A= ClO2 7Fas 73 AgAdol s B st Ao

FAGZY] #7], dZhe] =, Haugh units, @389 A FA 24 32 o], 34 pH)ol

v ks w1 x| =t wEtal 9tk ClO2 AR A%5dE A2 hatching egg 9}
)

(W) 7F& o)t 448 283 AT 2 ¥4 WAE Aan F7}

D A3 24

1w} ClO; gas A A
ClO; gas= @FZFol A Azt ClO, HAFXE 83519 d7]stsrd el i S
P A A

Abg-sth 8 AbH o] NaClO,E E5A412tE 9t A
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98%0°]7%e] ik olitstd A TtaE AAkgt d7)skeA whg 3 AAE ClO, gase
77| F- Ao R BB E 53] ClO, gas 555 245t AgTo] 0
Avjo] FHAIT T35 E ClO, gas 5% PortaSens II 7F~ tlglE 7]7]&

A}-E-3

3ttt (Analytic Technology, Inc., PA, USA)(Fig. 1).

ClO: gas
generator

Gas collecting Treatment Gas

& regulatory chamber detector
chamber

[Fig. 1] CIO; gas 2AEA 2 ALE 55

o) Al AE
- Salmonella enteriditis (SE: ATCC 13076)

- Salmonella gallinarum (SG: ATCC 9184)
- Escherichia coli (E. coli: ATCC 25922)

) A 1%

SE, SG, E. coli& 7%sk A dzbe] HFskt) A3 ¥ micro tips AFE3FY] 100
pLel HE9Y (>10° CFU/ml of the selected bacterium)S &5 ¥ A7 @k},
Zzke] ARE2 4076013 Aol M A g R

=

= S-S dA4et7] 1A 96mL ¢
5%, 10% yeast F+=% €93 (Sigma, USA) 4 mLe HELES 1 F AHArt 18
S8k 100uLE Zhzhe] Aol =5 wpEth 2ear 27 Alds Aol A
407607 WA gk,

u}) ClO2 gas =%

2789 Alts Clo2 7h=el =EA7]1aL 2709 xas dAste] BE
ARYstArt, BFAAAZ FE(ppm), =FAZHmin), F%(%RH), #71%
s BEAA 2 g

F 90 foFsklh

e & % (ppm) Al ZF(min) F71& % (%)
wet(80+5%) 5/10/20/40/80 5/10/30 None(0%)
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condition 10/20/40/80 5 5%
wet(80+5%)

condition None(0%)
drv(3059%) 10/20/40/80 5

Ty TO 0

condition 109%%

Table 9. 7} =5 A 342 F&

ah A el AFed 24
FHe 2437 98, AR S0mie] WRFFFIL B0 AFe] G

Al Gzt Al
¥ 1043t orbital shaker® #3115 A=tk 2 S/F59 Iml 4SS 108 34
SE°] A%, XLD agar (xylose lysine deoxycholate agar, Oxoid, USA), Salmonella
Chromogenic Agar Base with Salmonella Selective Supplement SR0194 (Oxoid,
USA)dl 100uLe] Zt7zte] AZS HEeh 1mle 349 2429 E coli BEL Petrifilm
aerobic count plate (3M, USA)E &-8&3l4 7"t} agar®l aerobic count platet™
24 + 2h at 37 °C 274 w3ttt

2) 2 3%

7}) SEel tig Cl02 7}29 A# &

Log,, reduction
E N

10 30

Exposure time(min)

Fig. 6. WET CONDITION®| A thekslt w59} w37k wE ClO2 7129 Azt S,

enteritidis A 7+ & 3}

AR =9 =A% AZFE ) Abololl= ¢Fe] AuaAZE 4 HstAH log 274




reduction(99%26799.9% A A)+ 10ppml & 305, 0ppml 2= 553 10¥A4 YEFEL, log
4 reduction(99.99% #|A)= FHA 308 o], FE=+ 20ppm ol HF-H UERSET

Logyy reduction
Logy, reduction

10 20 40 80 ) 10 20 40 80
concentration (ppm) concentration (ppm)

Fig. 7. DRYS®} WET CONDITION, 7]&°] g+ A Fxo wE ClO2 71229
A7y S enteritidis A7 3. AEL ClO2 7F2=9 587 == 9 ok

Fig. 8. DRY®} WET CONDITION, 71&(10% EEFE=)0] A+ 27A] sZd &
ClO2 7v2=¢] A7zt S enteritidis A&, WEL ClO2 7h2=of 53 =& 5 vt

ClO2 7t=+= #7159 EA19F 4#¢lo] Dry condition® T} wet conditionol Al o 73t
AZEadE JegdlsE Aoz yeiwth 40ppm¥ 80ppmoll A 5E7F =E330S uf wetd}
dry condition x}o]7} 7} Zit}.

x ow ok ox ok ok Fou| gk ZJolE B (*: p<0.05, * x: p<0.0l, * * *: p<0.001)

25-T5%

& A A
*
& median
25%C1
I

of mean

LR & ‘

a.
= mean
: 5 .
& ERA Confrol group :,5: —r—
2 B Ci0; gas- g 2 .
3
treated grou iy +
g o g ——
g 5 1 =
!
1
0 T - y
0 5 10

Yeast extract (%)

Yeast extract (%)

(A) HE+3 ClO2 7F2= A8t 9 log(CFU/Y2ZE)  (B) log reduction

Fig. 9. f71=(0, 5, 10% &R F5%&) SAlgtlA ClO2 7F2=9 Astd2zt S enterididis
A3k a

_45_



F71Ee] ol mhebAl ARFEE 0%MTh 5%/10%9] Ee] ABH O folv]5H
Fasts Ae ¢ & gk p<0.00l

* # %0 Holm|d 2JolZ H] (* * *: p<0.001)

W) SGol @ ClO2 7kx9] A ad

Sppm

10ppm
20ppm
40ppm
80ppm

BENBA

Log,, reduction
-

Exposure time(min)

Fig. 10. WET CONDITIONO| A t}3h =9t =F A7t W& ClO2 7h2=9] Alghytzt S

gallinarum A7+ &3}

T A7 2o diEA Fe] AT A -ESEA T log 4 reduction(99.99% A4 )
30 o], 40ppm, 80ppmol A YEMsETE log 274 reduction(99799.99% 4] 7)< 10ppm,
20ppme 7% 308 ©]F, 40ppmI}F 0ppmol A= 10 o] 5o ey}

= g
5 g

o o
i =

g 2

a e

$ 2
» a

10 20 40 80 ' 4
concentration (ppm) concentration (ppm)

Fig. 11. DRY®} WET CONDITION, F71&°] gl A sxo & ClO2 7}2=9]
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Ad Izt S gallinarum A&7, AEZE ClO2 7F2ol 587 =& 530}

Fig. 12. DRY$ WET CONDITION, F7]1%(10% &R F=%)o] v 7oA FLo
W& ClO2 7}29 Aadzt S gallinarum AFFEH. MZS ClO2 7}z 587

EE=H ok

T2 E 3 A Dry condition® t} Wet conditionl A o U2 A3 35 BT}

*,ox ok ok ox ok Jolu) gk Zpo]E K (x: p<0.05, * *: p<0.01l, * * *: p<0.001)

B P
3+ 25-75%
& median
T 95%Cl
T e e of mean
E" =+ mean
'5 & Contolgosp 5§ | [+
2 E=l CIO2 gas- 3
2 treated group  ® -
2 : -
=] 3 4
a T T g
5 0 5 10
‘feast extract (%) Yeast extract (%)

(A) HET3 ClO2 7F= A9 log(CFU/YZE)  (B) log reduciotn

Fig. 13. #7150, 5, 10% &RFEE)EA 3t A ClO2 7F~9 Azt S gallinarum®
Az a7,

#7122 ol mEhAE 0%mTh 10% ol APHow Fonad WEE Bl AL
/‘\ oh;}

*1 Gou 3k 2o]Z WOl (* x x: p<0.05)
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) E. colid]l W% Cl02 7F29] 2w a3

8-

[: 5

B3 5ppm
= 10ppm
B=2 Z0ppm
mm 40ppm
EAa 80ppm

Logy, reduction
Y
L

10 30

Exposure time(min)

Fig. 14. WET CONDITION®| A t}ekst s mof =ZA 7k & ClO2 7129 Algdzt
E.coli A7ra 3}

Er ol wEA7F

1=

I
4

o thafA &2 AdIAAZE AH3T) log 274 reductione 10ppm S =
30+, 40ppmel. 2 10%¥ ==AHS v yEeElY Y, a>4 log reductione 20ppm™} 40ppm o=
30E ol =EAIA , HEtdH, 80ppme 5% ol =E35tie 4% EE 4ol log
40]79] reductionS ‘/}EPH 4=

i

o

& 222 4 £ DRY
k% B3 WET
B3 DRY i |

£ A WET §
E
2
E 5
g 3

10 20 40 2 40 80
concentration (ppm) concentration (ppm)

Fig. 15. DRY® WET CONDITION, f7]&°] gl 1A s=o] mE ClO2 71249
ASAzt E coli A7Fa3. AES ClO2 7F2ol 587 &%l

Fig. 16. DRY® WET CONDITION, 7]%(10% &R F=E)o] A= ZdA
w2 ClO2 7}29 Alddzt E coli AET, AZE ClO2 72~ 5571
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BE A3 A Dry condition®E.t} wet conditiond A © ¥ AZEYNE H
APAOZ Fou g zpol= Frl=o] = oA 80ppmA, F71&E0°] A= =

40ppm¥} 80ppmeo] =7} AT

# &
8- 5-T5%
B3 Control group i median
ER ClO2 gas- = 5%l
treated group I of maan
+  mean

Log|CFUleggshell)

I..ug" reduction

0 5 10 o
Yeast extract (%)
Yeast extract (%)

A) x4 ClO2 7} A8 a9 log(CFU/YZF) (B) log reduction

Fig. 17. #7120, 5, 10% ZREFZB)EA A ClO2 7h2=9] Ad A7} E. coli]
AZEI o e Aol 0%9F 10%Ae] ol 4 et
o, ok oxwn frolu @ AbolE ®mY (¢ +:p<0.01, * * *: p<0.001)

’

3) Al vlolgxd tid Cl02 7t29 A7 aF

Z5 o= Fodlx} nfole] A~ strain A/chicken/Korea/MS96/1996(HIN2) 7} carrier testoll

Aot mlolgj e 99 H o] WS eo| HEFSEaL 37°CollA 3¥ 3 incubation dhi= W

AF-&- 5]

Ho g st autal S 2 #H3Fe] 3000rpm, 10mine] =7 2 = Centrifugest i i, 4
ZdS FE3rh. ARE mpolgl 2o 9rbeE H & 10%9PEID500] Utk whol 22 & ey
& A8 w74 Deep Freezerel H.3&}]t}.

) ClO, 7} AAF Al 2~Hl
ClOy 7F2 A Al 2=vle] Awe JE 19 ).

t}) Experimental set-up for carrier test
AIVel thak ClO2 71249 &3-S Carrier test® H7Fe 4 vt ~H g~ ~E(AISI

304, Posco, Korea)Z WX 2cm A9 Carrierg <HsHAT T3 &<
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D-PBS (gibco, USA)S} HEES oA 479 Carrierel 100ul % Fostdch +71%
load AgAAM = 5% 4o}A Serum(Sigma-Aldrich, USA)S D-PBSE t2ls] A}-&-3)
ATt Petri disholl ©3%1 7} Carrier= d=°lA, 3719 &%
oAl 40l A 60 FE FFo 2Us A 171 ”FJMW
-8 A T3ES test room StolA ClO2 o =FA[ZIT}.
PBSE ©3 0+ 50ml tubeo] &71th Carrleroﬂ A VirusE
£ 3859k vortex dtelEtl virus £ 9> PBSE ALE3o] Sk
Mgk 5709 97109 % Aol 0.Iml¥ 3AE §4S wevh A2 37C, 5¢Y I
Incubationdtil sfFof ghHA &S ghlsfof g ﬁ‘ér S AdE AAGT a9t
N OIE %+ WHel wel 59 F(OIE, 2009) AFAst N5 (HA) HAFE g,
7994 97l Spearman - Karber method(Hierholzer, 1996)01] A& 50% AT 7FHdE
Z(EIDsp)E At BE Ag2 oz o] Fofxt,

A Al A5 clean bench
sfofof gttt o] Hio]e
o] %ol carrierE 5ml
37] 91141 50ml tube
A3 Ao 10WA 3

y, 1o

15

e et :10

Hm H‘m

i
it

it

° B

2}) EAIsHA A
dole = FAIstEe #4S 317] oldel log 1 WS st Frh FAE
SPSS statistical package(version 17.0, SPSS Inc., Chicago, IL, USA)ZS o]-&3}o] 3
p<0.05¢] #& FATA o= ou| 7} Tt

=]
14

N
2

£ oo

wh) A 3}

- TR =E: A mE AIVE] A7 a

104

104
& control -» confrol

Al o Cl0; gas 8+ - Cl0; gas
g 6 b g 6
g g '
g 4 % 4
3 “ S :

2 2

C T T T e L T L}

0 10 30 0 10 30
Exposure time(min) Exposure time(min)

Fig. 18. WET CONDITION®| A 0%, 10%, 30% o] =43 10ppm ClO2 7}2=9] AIV
A7 a v}
a, b, ¢ : T3t 2po]E Hl (ar p<0.05, b: p<0.01 , ¢ p<0.001

Fig. 19. WET CONDITION®| A 0%, 105, 30% Fo =A3 20ppm ClO2 71222 AIV
A 7+ v}
a, b, c: Fon3 o= BHY (a: p<0.05, b: p<0.01 , ¢ p<0.001)
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10+
- control

84 < ClO; gas

Logye(ElDsg)

0 10 30
Exposure time(min)
Fig. 20. WET CONDITION®| A 0%, 105, 30% %o =43 40ppm ClO2 7}2=9] AIV
A7)

10ppm CIO2 7}2=2 10+, 30+ A3t S w A7" &+ 27 0.97, 0.66 log
EID50°] 1t} 20ppmol A= 212 1.40, 3.50 log EID50¢] 1t} 40ppmeoll A+ 2Hz; 1.83, 4.11
log EID50°] #4235t

a, b, c: For3 Zol= HY (a: p<0.05, b: p<0.01 , ¢ p<0.001)

- F719 =] AIVE AzFgife] nlx&= JgF

B3 without FBS
ER with 5% FBS

Logyy reduction

10 20 40
concentration (ppm)

Fig. 21. §71E(0, 5% FBS)¢| A= ZANA &
FBS7} ¢l =d BT FBS7F 9 Al 7Fx] 7o 4

ojm gl Aol WATA eksket.

2

| @2 Cl02 7}~=9 AIV A&7

R adtas shy ddAew
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(th) AZe Gz fFeA d& IF A5 F7}

1) Agd : 2016. 12. 15-16
2) AlgAE FH] L nfEY A 9]
3) olAtstd A AHe =3 ¢ 80ppmV, 30+

4)
5)

6) ZAF A7) ¢ E

(

18] A%, A2 F 2043 d3 &
7) ¥4 717] @ AutoCAT 9000 Titrator
The AutoCAT automates the USEPA approved amperometric titration procedures for

chlorine, chlorine dioxide, and chlorite determinations as described in “Standard
Methods (4500-CIO2 E.) for the Examination of Water and Wastewater.”
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AutoCat 27|
Hach AutoCat2 RO 52|01} 0] = wehaf 2|18 ZUH U o5t PEA SHS 2|35
A, S 27 2318 R o AEEUD USERAOLI S0It 9402 G 3202 3
4,0/t OliA N O OfBtS st HA 220 S HF 23 WAl 4EIRY
=)
E4E 5E AE A
AE A4E A2al7| 412 UE0|2
ALAZEaW o) Jajm 22
RS2
2z 2
H3 ME
eX-EELLEEEHELE L
Power
— = P Specifi ”
HEz ::Ill':;n;uns n‘:]v::remeuls (H2) Accuracy 'll:duluclvgy Parameters KRW 7}
5008100 90264 V AC 47-63Hz 5% EE2003 S HE HY TsEs 2 &
mglL(CL2) 2 2 294 Otgast
e .oty
[ 3-7] Autocat 447] AFE5H
8) X Alm =71
ORI ]
A& A 3= AP 270E %<5 (Ultra pure water) 400mL°ﬂ 297 AR ste] A
DA &0 £FH0] YE oI FFARE FEUT, 200mLA Hro] BAL
A% A2 AEAAS
[ 3-8] Aldk AA(dZhel e oJidsda =i F5
b v As
BAG A s A gl REw AHete] 2EFR 10 A4 F #AYE ol
g3ko] 200pmo 2 287 #ASHE F A%o] YA} 2 ol2AL AE F Ax




2

M
2
ftlo
e

By Ao ol AFolut BAHA WM YRS AN AA ¥
shol olAlstda A BAS 9% ATE AEIAAS

9) &4 Wi
HACHA} (54) ¢ AUTO CAT™ 9000 ==1& o] &3} Chlorine dioxide Z+H7#-4]
<ol wtg}l Chlorine (Cly), Chlorine dioxide (ClO,), Chlorite (ClOy)E 2¥tE- o 7 1

EEEES

* Gas AP A oliksld o] FXvf Yol dAavE EEH S w B el AE T
glom A9 Fr]EA Hieog diekd THMs7 AAE & A

* Chlorite ion®} Chlorate ion< ¢F 3 : 19| H]&=2 &A% wagls B 2 do A Chlorite ionTF
L R R

=4 34 >

O AA 1:CO, AE 789 + KI - dF4A
o] BAolA Cl; + 1/5CI0; A=

@ A 2 : D2 o] =84 + 25N HCI, &) 158 B — AFAA
o] IAA 4/5CI0, + CIO, HE=

@ A4 3: ClO, M= 89 + purge with Ny gas + KI — AF24A
o] Aol A M A&

@ A4 4. Q2 FF F&Y + 25N HClL, &3 5% v — d7FAA
o] A4 ClO, %

N

A 174 A732 =55 o4kt A(ClOw), @4x(Cly), Chlorite ion(ClOy) #& st F
AR s ekt

10) A& 23

73 i (mg/L)

A= AFH AIRE , Chlorine Chlorite
Chlorine (Cly) o )
dioxide (ClO,) (ClOy)
el 2% not detect 0.034+0.02 0.297+0.076
20717 7 A not detect 0.007+0.00065 0.157+0.036
[3 3-6] F7te] o]atstd A A $F A7t ol w2 o] 43} LA B Ay
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A3} 0.034 mg/L = 0.034ppm
518 F%! lppm

H= &
A (mg/L)
A2 = A7 Chlorine dioxide Chlorite
I= A5 A Chlorine (Cly) )
(Cl10») (ClO09)
g 2% not detect not detect not detect
204 7F 74 THA not detect not detect not detect

[Z1¥ 3-9] 717l 3EA]

.l
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7 A% AWE (F3 dA AX

aEete As dFoew ok
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[SIDE VIEW]

[FRONT WIEW]

[TOP VIEW]

[29 3-20]
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SPECIFICATION

‘ 80mg/min ~ | 220V/60Hz | 5°C ~ 35°C 650W 90Kg

(2% 3-21] Ak &5 A& oAzt s 7] AlAlSF

HHLEH ES

nx

Frame: Aluminum Profile + Acrylic
Size: 1300 x 1500 x 2000

(19 3-22] A& &5 28 T4 AAF 3
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