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(R&D Planning for system Development and Business Application
of gaseous Clo: sterilization system for livestock product)
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SUMMARY
(FELFE)

I. Title
R&D  Planning for  System  Development and  Business  Application  of
gaseous ClO, sterilization system for livestock product

[I. Purpose
To contribute for the livestock safety and improvement in storage through the
establishment an effective sterilization conditions depend on the construction of the system
of livestock gaseous sterilization by using chlorine dioxide generator

[ll. Research development goals
1) Effects on various harmful bacteria sterilization of chlorine dioxide

2) Experiments of the disinfecting power of chlorine dioxide in a situation which is
reducible the sterilizing effect in the presence of organic matter

3) Development of model of chlorine dioxide generation system enabled switch of high
concentration (1000 ppm) of chlorine dioxide liquid and gaseous

4) Development of model of sterilization system of fumigation chamber which is chlorine
dioxide gas generation system and humidity control device is equipped

5) Experiments of the disinfecting power of chlorine dioxide depend on concentration and
time in a situation which non-wash state after egg wash the surface with a brush to
shake off

6) Experiments of Al virus sterilization targeted non-washed eggs

7) Inhibiting effects on the bacterial growth and the evaluation of organoleptic freshness
after insertion of chlorine dioxide gas supplies in packaging and treatment of chilled
chlorine dioxide solution for extending of low temperature shelf life of chicken meat

8)  Analysis of  promoting and inhibiting  factors  through  comprehensive
analysis of the results

9) Deduction of core tasks performed in this technology commercialization study



[V. Research development results

1) The experiments of harmful food poisoning bacteria (Salmonella enteriditis) and Al virus
were validated and achieved as practical level (5 log reduction in density of bacteria

within 30 minutes) through fumigation sterilization of no-wash green gas (chlorine dioxide
gas)

- Achievement of table egg safety

- Apply of the objective of improved hatchery hatching

- Application of preventive measures in decreased egg
consumption result in aftermath Al virus infection

- Contribution to energy savings through 3 weeks storage capability at room
temperature

2) The model of the generation system of high concentration of chlorine dioxide was

developed. The developed chamber model was applied on sterilized egg experiment
disinfection

3) The development of the model of sustained release of chlorine dioxide gas supplies and
when establishment of usage-requirement-model during raw chicken distribution

- Identify the superiority of the chilling water effect of chlorine dioxide
- Apply of ‘farm-e-gel’ on air filled package of raw chicken
- Proposal of increased storage time such as +3 or +2 day
- Confirmation of the presence of significant differences in bacterial counts
(Rancidity index, with respect to sensory constellation will be completed in this project)
- Confirmation of possibility of raw chicken exports and plans of detailed programs

V. Utilization of research results

- Introduction of no-clean fumigation system
- Air cleaning and using chlorine dioxide system applications chilling-water

- Sustained release of chlorine dioxide in packaging technology combined automatic
packing plant
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I. General description of research project
[-1. Necessity
I-2. Objective
[-3. The range of research and development
II. States of development of technology in foreign and domestic

llI. Contents of research and results
IlI-1. Preliminary validation of control-effectiveness of chlorine dioxide gas
for the major foodborne pathogenic microorganisms

[lI-2. Preliminary validation of control effectiveness of chlorine dioxide gas
for the major foodborne pathogenic microorganisms in the presence
of organic matter

IlI-3. Preliminary experimental conditions for the establishment optimal
sterilization of eggs utilizing gaseous chlorine dioxide

IlI-4. Preliminary experimental validation for extending the low temperature
shelf life of raw chicken

IV. Achievement of object and contribution

V. Utilization of research results

VI. Foreign information collected during research
VII. States of research installation and equipments

VIII. References
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O =4 29 nAE 249S HAgsH] 8 =5TAdA =5 & 2L 713 SFoF EA
HE AN AHFAEAC FAA & Axgo] FAog TR Y= AAHo|th

O A9} FEaAE Bngs ﬂ—? zlo] #sw A DB - AZA - NED 2ZA )
E il FY9rtE AASHET. 1 A3,
J= ?Lod 2 4T WHAAEHAA A2=xE37F 53] v|r| st THE

£ A% a3He d@aEAE ARse ol Fasn

2.5% CA

e
35T g

Janci

Log,, reduction (cfu/ml)
Log,, reduction (cfuml)

5 10 1 5 10 30
Reaction time (min) Reacuon time (min)

g 8> Axddte g 259, WSARE FAMKCA) B AN 494 EE(CA+QAC) 9]

5% CA 0.03%CA+0.017%QACs

Log,, reduction (cfu/ml)

30
25
4

Log,, reduction (¢fu'ml)
-

0
-0

7] 5 10 30 1 5 10 30
Reaction time (min) Reaction time {min)

<2y 9 BRAg] iy 258, vEEAIRE FA4HCA) B a4ty 45 4R E(CA+QACS) 9]
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A2 =de] Zeid 2%

AT e W4 Tle 24 oidtdas X

21 A7 A olw AT AFPe AT Ye
"ol AedAl el JlEo] YA A FFAAERF AF AE At BA ¥
Bl Atk TS & AT @RS AWEB G F4 HF AP A% B, A9 JA}

2

EAS A ol F EMIAIZIZ] S A 4£Fo A
a2 ety AFfAae} FAE TACE o AT} =Eo] A
&l ] a

et o g2 ox rE
nR

ru{n

3y A
AglA AR Y T A Fotns] YET I olfE ol dLe FHAE B
i ine] warlEdA @A Seus B0, 994, A9 A BE, B B

A o TAE FE5SA Xeta 7] dEelth

A AR LAY 2 F Hs 4
X725 TR T
(27 oQio| YT A2 RS Eroz BEIjsE 2

| Rm7F Fh4sE E|7] ofFol| BT 2 U 28|, dE 5

<E> ZAEO| MAOIA TojStH

[E#] 0l &t2tE 4 JpAo] {3 M T2 Hat

E. coll O15TIHT.
L. monecytopenes
| E. coll 01ST:HT
L. nonecptogemes
B coliotsTr
L. monocytogemes

Grean GeRpers (Han o1
ol 2000, 2061)

 HEENoln ZYY 4EYE AL adozs
55 | Appies (Dustal i

CnOTREES | 880| 7hsdi0) 7|E ¢ ASHO A EE

|SaimoneNaspp. | 05 mgn=1omn | 3 antaloupes (Han et al)
E Mll'ﬁ STMT
L imonocytogenes | B.2 mgh < 30 min ] Lalluce {Dlima and
| Linton 20021
7z ?Iiﬁﬂ i LEUUTIEY MY H22=
SR Mﬂ’f lﬁm RIE4RN RS RN A N B 4zt v
= JE*%ai + NA *
MESH BB ATH . NA  +ee + . _ T
Hej + NA )
2E(0)

OjJEIA L (CIO)  wae See. | aeel iwaw

A i b
1 YR AH () NE, T BR

a8y (F)FELFEL o3 JleF see AA SHTL 1 AS7HA A H o7 A EEH
A EZPE A el olitEt © ZF2 ) TR} TS, a8a

ddsted B4Y e 48 A1 Qom BAE ANE 4 AT
%

A (10W1y releasing) &=

2E 7
aEoA AL A7 7]
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A3 A7idsd e B Ay

3-1. olatst A& Vhxel 2o AF 7 A v =l

gk A=t oH HE
7h

ClO; gas system

2 Aol A8" ClO2 7t2e A7|34e2 #alg o] &3 ClOt2 A7
(PurgoFarm Inc., Korea)& ©ol&3ste] EAAAIHT EAYH sl i3
foprjEetAd, Ads=4dd AN NaClo,# Eol A7zl wg& F3
EaH gF3d A7]ES9 (MEA: multi-porous membrane electrode assembly)<
FHsIEA &= ClOE AAdsA "o, 3aexe CIO2E pre-chamberl
2R F, AFAA we} 2HWEE o] &3t A FE9 ClO.,E A dchamber
Qkoll F-AsFA . olw ClO,9] #s%+ PortaSens Il gas leak detector (Analytic
Technology, Inc., PA)E o]&3le] &Rl T).

52757 9% WFED

2 AT A" EF TF 5L oidet Ao O¥ AT EA
Escherichia coli (ATCC 11775), Salmonella enterica subsp. enterica serovar
Typhimurium (ATCC 13311), Pseudomonas aeruginosa (ATCC 13388)& AF8-3I%
% FHHFO=Z A Staphylococcus aureus subsp. aureus Rosenbach (ATCC 6538)
Listeria monocytogenes (ATCC 15313)F Ar&3stth. S Typhimurium, £ col,
Pseudomonas aeruginosa= nutrient broth (Oxoid, USA)ell ZHF3te] 37C ol A
22+2hr &<+ widstdTh. S aureus and L. monocytogenes = Z+Z+ TSB (Trypsin
soya broth, BD, USA) ¢} LIB (Difco Listeria enrichment broth, BD, USA)el
HF3t] 37CAA 22+2hr <t w3t Wl & #U =& micro ELISA plate
reader (SoftMax® Pro, USA)E ©o]l&ste] 600nmelA &FF%E 0.0102 =43}
Aol AHEstA

oJAStH A Tt o WE A AAE

TUEE AAHSA I F E col, S Typhimurium, S. aureus, P. aeruginosa
= TSA agar (Trypsin soy agar, Oxoid, USA), L. monocytogenes <+ BHI
(Brain heart infusion agar, BD, USA)<l Zyzkel  HEAT 9L decimal
dilution series® ¥ AIAITEF T 27§19 agar platee] 100u ¥ spreader (SPL
lifesciences, Korea)g& ©o]&3t] HFL3A =LA old, control:® FYTH
ZHAOR E%_‘“S‘}?ﬂ TwEtgon, RE AHS triplicateE  AASHTE APz

wzl  ClO7t 25 A2 & 29E FHasgste] SS o coupons  50ml  tube(SPL,
Korea)ell w31 10m1 DWeoll ¥u Hd rpmez 5%3t vortex (Vortex Genie 2,
Scientific industries, USA)SFH t}. vortex $ decimal dilution 3}] SS coupon st

3 2A9 3M  petrifilm  (Aerobic  count 3M  Petrifilm,  USA)°ll 1ml#
AEFsQer. 37C, 22+2hro]l  wgkElgoew, WY T colony® AFd ¥ Log
CFUmIZ 34kstH o
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SAA T
AHFHEEZ Microsoft EXCELS ]85t Logl0 value (n=2, triplicate)2 #4+3F &
GraphPad Prism 5.01 (GraphPad, USA)E ©]&3}a] Two-way ANOVA with Bonferroni
posttests & AASAT. FAAE A, p<0.05¥ w  FolF Aol At
ekttt

RE Ao AgH o]akE A Jl2ol wEE 105 100 20 ppmoloH,

- A A AP eexAL 2+2Cgon, AUSEE 30-40%H T}
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E. coli

o

- APAH = 9 =ESARt met foEA Hdadte Ae #EE 5 AT
- 27 R HFFL 6.7 log CFUml oW, =% 1 ppm 3tolA
= , 10, 15, 20 min¥ wj Z+z} 1.92, 2.60, 4.71, 5.49 log CFU/ml
(p<0.05) ZFA3tA T 5 ppm FEA+= =EAZF 1, 5, 10, 15, 20 min¥
Z+z}y 3.87, 4.73, 5.60, 6.07 and 6.25 log CFU/ml 7+2~3} % 2™ (p<0.05). 10 ppm
= Aole Z+7t 5.86, 6.16, 6.56, 6.68 and 7.06 log CFU/ml (Fig.1)(p<0.05)
FAE S
- E coldl W3] ol4kstE A TtAE =EF AFOA U R FE<
ppmel A= 208 FF A B¢ 5 log CFUmI reductions ##HE

—

AATH

8-
-~ lppm
—& 5ppm

o =+ [0ppm
=¥ 20ppm

log CFU/ml
s

0 T T
0 1 5 10 15 20

time (min)

Fig. 1. Bactericidal efficacy of chlorine dioxide gas as a function of concentrations (1, 5, 10,
20 ppm) and time (1, 5, 10, 15, 20 min) against E. col.
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- 27 #d9e HT FEE 6.64 log CFU/ml o™, =%%% 1 ppm 3ol A
=EAZF 1, 5, 10, 15, 20 min¥ w Z+Z 0.43, 2.08, 4.36, 4.69, 5.29 log
CFU/ml %.if‘sb,\_fﬂ 5 ppm =l = 2hzh 1.34, 5.07, 6.37, 6.44, 6.82 log
CFU/ml zH43ti ok (p<0.05). 10 ppm =% Alell= 22 3.70, 3.82, 4.72, 5.54,
5.65 log CFU/ml, 20 ppm == Aol 5.34, 6.45, 6.48, 6.64, 6.73 log CFU/ml
22kt (Fig.2)(p<0.05).

- & typﬁzmunumﬂ] el o]4tsld A Tt E
1 ppmel A= 20 &<t Riﬂf?} 3% 5
A, 20 ppm°ﬂ/\1‘—‘:— 1# =2 ogx 5]

5% AYolA 7 EE s=
log CFU/ml reductione @23 4
og CFU/ml 7243t}

8-
- 1ppm
- Sppm
® =+ 10ppm
=¥ 20ppm

log CFU/ml
+

0 !
0 1 5 10 15 20

time (min)

Fig. 2. Bactericidal efficacy of chlorine dioxide gas as a function of concentrations (1, 5, 10,
20 ppm) and time (1, 5, 10, 15, 20 min) against S. ¢yphimurium.
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P. aerosinosa

-%7]

CFU/ml
CFU/ml ZJ
log CFU/ml

6.64 log CFU/ml $°m,

+=%% 1 ppm 8ol A

15, 20 min¥ @ Z}z+ 0.53, 1.20, 2.41, 3.66 and 4.11 log

CFU/ml Z+23+%th (Fig.3)(p<0.05).

log CFU/ml
+

5 10 15
time (min)

20

How, 5 ppm FZAA = 22 1.72 4.89, 5.43, 5.70, 6.27 log
P"i‘:} (p<0.05). 10 ppm =& A=

Zy7k 341, 4.77, 5.75, 6.70, 6.44

Fted

, 20 ppm =% A= 2.10, 3.30, 5.51, 6.51, 6.46 log CFU/ml log

1 ppm
Sppm
10ppm
20ppm

Fig. 3. Bactericidal efficacy of chlorine dioxide gas as a function of concentrations (1, 5, 10,

20 ppm) and time (1, 5, 10, 15, 20 min) against P. aeruginosa.
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S. aureus

- 27 d99 HAF FET 6.44 log CFUml FoH, ==&% 1 ppm stAlA
=ZAZF 1, 5, 10, 15, 20 min¥ = ZZF 091, 1.21, 1.28, 2.08, 2.65 log
CFU/ml ZF4astiew, 5 ppm §=olA+= 22 1.09, 3.37, 3.95, 4.37 and 5.49

235FE T (p<0.05). 10 ppm =& Alol= ZH2b 2.85, 3.92, 5.61,

590 and 5.95 log CFU/mI, 20 ppm =% Alol+ 3.60, 4.06, 5.29, 6.39 and

6.53 log CFU/ml 743ttt (Fig.4)(p<0.05).

o

8-
-~ Ippm
—& 5ppm
6-
=+ 10ppm
=¥ 20ppm

log CFU/ml
e

5 10 15 20

time (min)

O -
-—

Fig. 4. Bactericidal efficacy of chlorine dioxide gas as a function of concentrations (1, 5, 10,
20 ppm) and time (1, 5, 10, 15, 20 min) against S. aureus.
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L. monocytogenes

- %7 499 HF HEE 555 log CFUMI oW, =% % 1 ppm 3lollA=
EEAZ met folgk ztolE Holx ottt (p20.05). 5 ppm x=F Al 7zt
0.90, 1.35, 2.66, 2.81, 3.30 log CFU/ml Z43t¥ar, 10 ppm =% Aldde Z7Z;
0.80, 152, 3.79, 5.07, 519 log CFU/ml Z+43tdth. 20 ppm =2 Ao 101,
1.00, 2.63, 4.79, 4.72 log CFU/ml 7Z+Z43}R o} (Fig.5) (p<0.05).

Ippm
Sppm
10ppm

LS

20ppm

log CFU/ml
T

time (min)

Fig. 5. Bactericidal efficacy of chlorine dioxide gas as a function of concentrations (1, 5, 10,
20 ppm) and time (1, 5, 10, 15, 20 min) against L. monocytogenes.
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3-2. oJAIStH A 7t29 /U1E EA A HF FH HLA A=
g Aoast AF

o 3=
= AFEo Fo dlow UHR Escherichia coli (ATCC 11775)2}
Salmonella enterica subsp. enterica serovar Typhimurium (ATCC 1331DE
ALE3IR S E coli®}y S typhimuriumi= nutrient broth (Oxoid, USA)ell & &3+
37Col A 22+2hr <t wigFsIAY. WlY ¥ FU=+= micro ELISA plate reader
(SoftMax® Pro, USA)E o]g&3led 600nmolA FFE 0.0102 Zdste] AFo|
AH8-8F A o

Carrier preparation

= AZAZALANA 7 wo] A8EF 1 ¢+ Stainless steel (AISI 304,
Posco, Korea)& ©]&3led 2 cm diameter (area 4cm?®@] carrier & A 23kt
Stainless steel coupons (SS coupon) A& % 23] deionized water 2 =& F
121C, 15 83 EdAAY. EH#AIZ ss coupon & 6 well plate (Nunc, USA )ell
THAoR &A FWEAH

Carrier test

Z+zye] BEAT oY 96mlel|l 2.5%, 5% Yeast extract(Sigma, USA), bovine
feces, porcine feces, chicken fecesE& ¥Wil ZF&3] vortexst %, 6 well plate
(Nunc, USA)ell =<%ISS couponel] ¢ H3 & & 2719 stainless steel coupon (SS
coupon)oll  100ul % LA =AY =2 ZF Clean benchollA Ao
375kl A 60EZE air blowZ HAZFAIFHTH oW, control= FYI FHoF
oA =gEidon, mE A3 DuplicateZ AASAY. APdxHo ut
ClO7t2~E =EA2 & o9S HA3sle] SS  coupong  50ml  tube(SPL,
Korea)ol %1 10ml DWol ¥ Htl rpme =2 587+ vortex (Vortex Genie 2,
Scientific industries, USA)3}3t}. vortex ¥ decimal dilution 3}ed SS coupon St
g 2&e 3M  petrifim  (Aerobic count 3M  Petrifiim, USA)°]  Iml¥
HEFsgdey. 37C, 22+2hroll wiYEG o™, wiY & colonyE AFI F Log
CFUmIZ 3h2+31 9t

SAA L

A EZ Microsoft EXCELS o] &3} Logl0 value (n=2, triplicate)®
34kgk %, GraphPad Prism 5.01 (GraphPad, USA)E ©]&3te] Two-way ANOVA
with Bonferroni posttests & AASET. EAAE A3, p<.05¥¢ w 23
Zpo)7h Akl AU
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F715 EA) A E colidll ti3t o]4tsd A Jlxe &3

o
>

- 2.5%%F 5% f71E EA Al ol4kstE A Tt d] ARE S
oF oA sl HEE ZzE 20, 50, 75, 100 ppm< 2
30-40% ¥7 3ol A 2083t &3S

- 25% F71Ex7 stlAes EE AdxoA 5 log cycle o] TASA AL
(Fig. 6), 715 TFE=E & ©& FY& zols #F & + QAo
(p>0.05). 5% +71&Exd OMW“ % of }E Folg xolE AHE F UNA
o™ (p<0.05) 5% yeast extracte] 79 Fxol whel Z742.55, 2.59, 3.929} 6.89
log CFU/ml Z43tao (Fig. 7). E co/lsﬂr 5% bovine, porcine, chicken feces?]
3ol A 50, 75, 100 ppm =& Al 25 log cycle o] ZasteE AL B

& 5 AR

10+
- F.coli

+ 8- - 2.5% Yeast Extract
E -+ 2.5% Bovine feces
R
s 6- -*- 2.5% Porcine feces
- -— 2.5% Chicken feces
B 44
@)
&
— 2_

G ] ] ] ]

0 20 50 75 100
concentration (ppm)

Fig. 6. Bactericidal efficacy of chlorine dioxide gas against E. coli with 2.5% organic materials.
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- F.coli

. 8 - 5% Yeast extract
'E —+— 5% Bovine feces
Sy
s 64 - 5% Porcine feces
-) —- 5% Chicken feces
= 4-
Q
&
p— 2-

0 T T T

0 20 50 75 100
concentration (ppm)

Fig. 7. Bactericidal efficacy of chlorine dioxide gas against E. coli with 5% organic materials.

718 &4 A S typhimuriumd] 3 o443l E 4 7128 &3

- 2.5%%F 5% 1= EA
o ojuada Thx

o 4tEk A& Thae] EAE ZH
5 2 2
30-40% &7 sl A 20

A
= zbz+ 20, 50, 75, 100 ppm
=Z3I9

s
a
Z

t

-S. typhimurium¥} 2.5% and 5% organic materials &g <ol thajA o] 23} 4
JtaE 225 mEl fols ZolE YEMAY (p<0.05). S typhimurium$}t
2.5% organic materials®] TN A9 yeast extracteto] EHAE& ?ﬂ]ﬂﬁ}ﬁ%
RE zHAMA > 5 log cycle o] 743ttt (Fig. 8). 2.5%2F 5% Tr7] =S vlu
e o FoT AolE FET & Ao, 53] yeast extracte] A4 =EFEE
of we} 2.5% A Z+zt 1.64, 2.19, 2.85, 1.90 log CFU/mI (p<0.05) ZF4~sFH L, 5%
yeast extractE® &3+ 749 Zrzb 0.35, 1.20, 1.07, 1.61 log CFU/ml 743k n} &
T HE {3 AolE BET F YUHh
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-~ S. typhimurium

. 84 - 2.5% Yeast Extract
-E —4— 2.5% Bovine feces
R
s 67 -*- 2.5% Porcine feces
= —- 2.5% Chicken feces
= 44
@
g
o 2_

0-

0 20 50 75 100
concentration (ppm)

Fig. 8. Bactericidal efficacy of chlorine dioxide gas against S fyphimurium with 2.5% organic
materials.

104
- S typhimurium
= O - 5% Yeast Extract
V] Mt C X .
= —4 5% Bowine feces
E 6 - 5% Porcine feces
= _JEEEs
= -# 5% Chicken feces
= 44
L
=
— 2_
0 *

= -

20 50 ™ 100
concentration (ppm)

Fig. 9. Bactericidal efficacy of chlorine dioxide gas against S. fyphimurium with 5% organic
materials.
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3-3. 7ha ol4ks} QAE BEW AT IH 47
=7 3¢ AT v 4

7t

Ao 2rdztd HF L oS4 72 A
A Gz Ardgds HFE F 0 oiEdAs sRE
10, 20, 40, 80, 160ppmve 2 o 5, 10&, 302 3|
£ At

v}
o
1=
)
>
&Y
o
)
P o

Salmonella Enteriditis & Md5 &

A dZdd HEzd Ardagtde Hdds SAHE 9o, 0.1% peptone]
Z3H Eo] E90]3lE= Whirl-Pak sampling bagol A&e Yu AgujE & 107
Ho =z 343fed, Salmonella specific chromogenic agar mediumel] *F3ste] 37

S ouFrlel A 18AIXE Wi FstRTh HiFAIZEe] Ad &, I ufR[ Lo AR Al
AeS A3t log CFUMIE %A 8 T

MA@ FAHGEANNY A F 34
=2 AFS Al d2e W3 AT e EAlste F AdTE 546
7] 9sted, 1838 10709 A$S Whirl-Pak sampling bagell A& YW e
& F, 10Xy oz 3|A3}ed Luria-Bretini agar ®iA|ol HFsI] 3T= wjdr] o
A ABAIZE B FstATE AT Ol A & nFEjA| el A" Al HEE Als
3led CFU/mIZ # A9

o|Akstd & Tt &%t Al HlolH 29 A% A
AT Aoy 25 HFF Fo] 3L wF F o]itsd 4 7b2 10ppm O

2 30&3 Ag @ & wolyd2=E 35k EIDS0 (egg infective dose)& Al4Het
of wpolelzo] &% AHE RIS

> 23

o|Asld & Ftxdl 23 Salmonella Enteriditis & N&# 4 &3
- 80% &% xgAdANA TN (Salmonella Enteriditis, 5min/10min/30min,n=4)
= AT A o4k d4 TtAE A& A
5% : 80ppm ©]/¢ Z 8] 2 log reduction
10& : 160ppm ©]/ & & A] 5 log reduction
30% : 20ppm ©]/ A &A] 5 log reductione] JEIHE ERY.

= 160ppm ©]4 - 108 =& 20ppm o] - 308% AT 2% 84
o)4tst @4 7h2E  SEell whahe] 99.999%°] Al & AS AF I
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3 160ppm

0 40ppm
80ppm

E=& S5ppm
EE3 10ppm
E3 20ppm

—

< --——

T O N -

uonjonpal %o

ﬁ
L

reaction time(5min)

5ppm

E3 10ppm
E3 20ppm
[0 40ppm
80ppm
S 160ppm

L)
Reaction time(10min)

Pt e e e

8

74

6

uononpal %60
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AHET AR SN A A5 2H

S -

S

% Ea Sppm
= EE 10ppm
gs" = 20ppm
| I 40ppm

80ppm
160ppm

- N W B th & @~ @

]

]

]

I

1

i, ;!
]

"

i

T

I

g

=

Reaction time({30min

(=]
1

)

- 15gHeE AEHE MATdA o B kAol &A%

3000

2800 4
2000
1500 +

1000 W

500

T T
O Bl oAl EH

[ CFU/gy

AH 7ol mE AGRL] ut AF 5 (0=4)
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oj4tstd A shxol 97k Al HlolE 29 A% &3

Log4y reduction

10ppm-30min =& Al AIVel tfgt o]4tstd 4 79 AEEF (n=2)
F71Ex7dA  EID50-2> Log 4.375 ©]¢ 4
F71ExAA  EIDS0S Log 3 o4 a4

2> A7 U8 8% 2 FF AR FHE AY

- 3 A= £9) 5 AF g+ (G log Reduction)

- T A 184 7A (e)Asld A The) E5 A A E

- 3 4%% ¢ (Salmonella Enteriditis)2 Al wlolgix Ad Ax} f34 &<
- 483 £F 24 G0 ol ¥E¥E 5 log 7H4)
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gAY A% 2 A WE 5
Tl
AL =2 3 = e

Cigh-d 1APAE 23 E S | 3PS | 4314 | A
1) At =5 &F 7 6,500 | 13.000 | 19.500 | 26,000 | 65.000
1) A =S=x| =& 650 6.500 | 65,000 | 72,150
2) 2% M= =x| (M) | 300 1,500 | 4.500 | 9.000 | 15,300
3) =z 21 (4R 150 600 3.000 | 3.000 | 6.750
3y EEEH (=3) 150 1,500 | 15,000 | 16,650

2 6,950 | 15,900 | 35.000 |118.,000 |175.850
4 o s §
1) 1379 AF&HA] %7} A28 o] 2ol Ty} 24009+ ~ 19 9 B 50008 o 7HA

1A= 10% 1307K, 2xbd= 20% 2607Y, 3xtd = 30% 39078 =m) 714

D’ %9, W3 5 9 A% HTE Fa B4 A% AR Aelz T 1= 439,
a9 100 = A1 %)
2) 617 =AR Ay #e] @7 195%H R 9
1A= 2714, 23d = 10704, 3xd = 30704 S 714
D ANE A ZA &4 el FAv] w7} 3004, AxF 79 vig] 48] Ha7)
1IAd= 509 =%, 2xpd = 2009F 24, 3xd = 10009 2% A8 714
3’ AMAE ZTAA FF (FrPhA ZFE FHoE wAHE)
A6 & AL AAN FHI el Sgr]=HH
6.1. F4tEol ol|4itEdAE 2 o|iEHAFTY Ao GAHA
e R
-  oJ4ksld A= SCVMRP  (Scientific  Committee on  Veterinary  Measures
Relating to Public Health, 2003)°4 <IAI 717 2189 AZo A&

T A SdgEe F3A.
- Chlorine dioxidex Eof wj-$¢- 2
(Fukayama et al, 1986).
- WHOAAM & vlAl= Eof 5ppm & o4t A5
- olislE A E A 9 A oF 60kgY

=a 23}
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| Z=+= chlorite ¢ chlorate ¢ #A2 AdH=ZHFS o= 03 ug/kg bw/dayZ
Ak 4 9oy, ol EPA  (US Environment Protection  Agency)?}  IPCS
(International Programme on Chemical Safety) ol 2j&] AA=E= Y Hdl 387X TDI
(tolerable daily intake)?l 0.03 mg/kg <] 1000ujel A 40wy} 22 FXx|ojt}. ESE 2] Fof o]
Ax olitsid vt ZEFT St A AFHF 28 HAHoA QlolA 7] WEe ¢HEe
A "arl gl
- FAEe] i A olAEdAw obv 4l wid gy A bkg g
T do Iy ol#d =23 wrgAusit et tARA Ao EAdolle
F2 wfg wuEty, oud FAEE WA Zheo] AT Hiale] EEEHS
(Tan et al., 1987).
- EFSA (Europian Food Safety Authority) = 7Fg&< 218 g @AA o4t
st 4o AHES F &St lom, zzyoly WIGA A FHEsle vEE Y
50 ppm (50 mg/L) ©l¥, 7/ 38 T== ¢F 2.5 ppm (2.5 mg/L)°]t}.

—

o

-~

<% :.CHLORINATED COMPOUNDS FORMED DURING CHLORINE
WASH OF CHICKEN MEAT : Report of a New Zealand Food Safety
Authority ~ contract  for  scientific  services Institute ~ of  Environmental

Science & Research; 2008

6.2. il B HFo tF SAE FE THH oA HA
AHg 37}

- 78 2 FdAE HFE .29 2 B I7keke] FTA A2 4], CODEX 2= =4
2F e wE AL ey AdEdH, o #AH T E=A FeA
Campylobacter ¢+ Salmonella ¥+ WAE $1% 71Tl ol4tsld Lol ARgo] W7
ol Sl

2E W&

9.8.1.2 Immersion Chilling
77. Where considered necessary for control of Campylobacter and Salmonella,
processing aids may be added to the chiller water. These should be
approved by the competent authority and may include, among
others:
e Free chlorine (as produced by chlorine gas, sodium-hypochlorite, calcium
hypochlorite tablets or electrolytically generated hypochlorous acid)
e Organic acids (e.g. citric, lactic or peracetic acid)
e Other oxidants (e.g. hydrogen peroxide, peroxy acids, chlorine dioxide,
acidified sodium chlorite)

il
o

=3 5 ppme] o] ArEE agrol] WA A, oF 15-25%2] Axulatdo] 7HA e o

5
% gtk BAHol gl

2E W&

9.9.1 Hazard-based control measures

For Salmonella

87. A chlorine dioxide generating system applied as a dip at 5ppm
post-chill resulted in 15-25% reduction in Sa/monella prevalence.
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=#: CODEX: GUIDELINES FOR THE CONTROL OF CAMPYLOBACTER AND
SALMONELLA IN CHICKEN MEAT CAC/GL 78-2011

> uebd =A AHE I8 Azl oldEda A
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6.3. A& EAH B FHAAAY 7HAHE A= VIE2LEA9
A A G AF

Me 7188 AFe] Su7lEe] HAE"Re|H, AHH (v= AT 7]
ol

e

AN

Concerning marketing standards of eggs, Regulation no. 2295/2003, defines 2 grades of
eggs (A and B)(Europe) according to different physical characteristics as follows: (i) Grade
A eggs ( “fresh eggs” or “table eggs” ) should have a “normal, clean and
undamaged” shell and cuticle; they will not be washed or cleaned before or after
grading, and will be not chilled or treated for preservation.” ; (i) Grade B eggs, i.e. eggs

“which do not meet requirements applicable to eggs in grade A” , may only be used by

the food or non-food industries.
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Z*: The EFSA Journal (2005 269, 20 of 39 Microbiological risks on washing of
table eggs
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Fukayama MY, Tan H, Wheeler WB, Wei CI. (1986) Reactions of aqueous chlorine and
chlorine diodie with model food compounds. Environmental Health Perspectives; 69:
267-274.

Tan H, Sen AC, Wheeler WB, Cornell JA, Wei CI. (1987) A kinetic study of the reaction

of aqueous chlorine and chlorine dioxide with amino acids, peptides and proteins. Journal
of Food Science; 52: 1706-1711, 1717.
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3, £47], olF% 5 =AY dAYE =4 D QAT NA Listeria monocyto- genesS)

Akinori Akamatsu, Cheolsung Lee, Hirofumi Morino, Takanori Miura, Norio Ogata and Takashi
Shibata, Six-month low level chlorine dioxide gas inhalation toxicity study with two-week
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