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SUMMARY
(FELFE)

Disinfection with chemical agents is considered as the most effective and easiest method
to reduce the pathogens in diverse fields such as farm, slaughter house and research
institute. The efficacy of disinfectants is affected by disinfectant type, mode of application,
temperature, contact time, natural microbial population, organic materials, and surfaces.

The infectious disease such as avian influenza virus and food and mouth disease
outbreaks occurred during late falls to early spring in Korea . Monthly average temperature
of winter was -3.47C. Morevover the temperature of the disinfectant solution is rapidly
lowered at the moment of spraying in a field in winter. That may be one of the reasons
for fail the quarantine. When the infectious disease outbreaks occurred in winter,
anti-freezer was mixed with disinfectants for just not freezing the disinfectants without
any verification about their activity in Korea. Further ethylene glycol also used as
anti-freezer which may cause adverse reproductive effects and birth defects (teratogenic)
based on animal test data. No human data has been reported at this time however it may
affect genetic material (mutagenic). The purpose of this study was to develop the effective
disinfectant for cold season which is not toxic and environmental friendly product with
mixture of an antifreezer. Propylene glycol and 1,3 - propanediol were selected among
various antifreezer candidates. Six disinfectants were combined with these two anti—freezers
and then conducted efficacy tests against Salmonella typhimurium and avian influenza virus
under several environmental conditions - temperature (25,154,0,-10C), organic materials,
surfaces(wood and stainless steel) and disinfectant application methods (spray and dipping).

The suspension test was based on QIA guidelines.

The results from suspension tests indicated that antifreezers could keep the liquid
non-freeze however the efficacy of disinfectants were not affected by antifreezer except
citric acid and quaternary ammonium compounds complex(CA+QACs). CA+QAC with
antifreezers inactivated the avian influenza virus in significant difference comparing with
disinfectant only (p<0.01). Although it did not show adequate virucidal efficacy, this
limitation was able to overcome by concentration re-establishment. After the concentration
re—establish study, 04% CA+0.2% QACs was applied with spray at -10C. When

disinfectants and antifreezer mixture was applied with spray, it did not show adequate

_8_



efficacy comparing with disinfectant only.
Therefore antifreezer and disinfectant mixture was not suitable for disinfectants which
applied by spray however, it will be developed for foot bath tub. The data from this

research are going to be used for set up an winter disinfection policy in Korea.
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Avian Disease®ll AlA=3oH, o] —?Oﬂ/‘ﬂ H H EAR *}%f}f} 3322

ethylene glycol, propylene glycole] 21t} methyl alcohol®] 7% 3LA 3T} L&A ke ‘ﬂo/‘*
(FAE Aoz A8 g8 = gldem, ethylene glycol& A5 2L A=A A7
ste] AEAlet Haste] Ax 8oz AlEe 4 QI propylene glycold spray =& mistZ F
=312y eye irritationo] o} A=A o] Aol ‘generally recognized as safe’ (GRAS) =
wla A op oA Q1 wo] wol foke] AMEEHI QITh e v SR HIE(-15T A
AE1000 @ EHF AE)7E wobA 7] Wito] aEA] HgarE FH @ T
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O Wed 2mAlel izt i A= wHFgRgg g ol el HAE WeR
APFRom, o] w3t 7|E9 Feos Hriste] ddS AAsda WA 2A & AA &9
HZ~E sodium chloride, ethylene glycol® #7Fate]l 20T Ad& APstdn. F+ 7HA
Wesd 5 w9e] d7of vpAZHA R AA 25Addl A&strd= @A o

O = Aol s AAHE e ew(dshelA shstd - meH gato] WA
Gt wRAQ NEY £%5A Avel Basth aene e 2549 gty . we
A e RN & b BE, 5 UEY B4 AW EE 232 Ba 2R )
59 2542 AL Bego s ardr
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O £%AE o §% WAL AEAWL AolsHe 7Y R HNVAE AL Yotk 1
dEE WEY A5 TS FF ASA 0P, F1H0R s Fsol FoBE o
2 #gulglol glo] mixol HolhHAE WA A% %A Aol Aaac)

O

2 Qe B oAFe} v E YEAE &89 ey AuA e A Hde 741
Aol BuEo] gk e e H$ HIN2 ZFAZFAA volH =g oz 34
F 57HA a5Ale WA -olgegdelE, zaddlFgelE, EdZY L5A4AE &
o] AAAA FHPE AA s tH(Davison et al, 1999 , Avian Diseases). A7 A3}
sodium hypochloride, combination# 4] 53 WEAE &3 A FAEo] FAHAY A5A
ggo] ftardte S FAsAT

O FuolA HAagd WEsAE £ A=A a8€H7E A5+ 20039 Fol#shH g
FHFAAGET)AA FdE “ND virusel digh 587 2557 9 5
NaCl, CaCl, Methyl alcohol, Ethyl alcohol, propylene glycol<

A, AAA, AbskAl, G71A, Sds =S ARSI A A3 NaCle Wdaga=et
=, potassium monosulfate, potassium peroxymonosulfate(4%-$3), citric acid, coaltar acid 2
Foll o AAES PSR wekA ZHAF L o] 9o AxAlel iRt s
U2 dsAs JdE 42 kA FAAN IS FT)eke] Eol AR F&st]dE
A4 3tsithe Aotk ZrAAZeolZo] 7HF AT WEAR FHHAASH, citric

acids} £ A £5A ©E ALg AS aste] 2% xze] Fse A4S AAY £ 9

¢

N
fil
o

Ak,
O UEAE B4 ATR ol e £E, 53] P LEM 254 DY Aeldte
ZU AR HAE o] g EA] Aol Wwx 9] wie] Axe] Faol EHHA
USRS Ao FEEch 2 T A oo BAYY ALH ALY 2HASTE
Aol B9 Agd BAL 5o Y] WEel date LmA AT £ A 25
A D A7rt Besiha AzbE
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@ 32k 39 (2013 2¢ 64)
S WEY a%A A wm sl
e

° 1
- WY 2%A 1% 47

CWEEZ FHF 0 NaCl, CaCly , methyl alcohol, ethyl alcohol, ethylene glycol,
propylene glycol, 1,3-propanediol

@ NaCl, CaCl,

- 2003 ’“°11}§J'7\§%ﬂ~?l°ﬂ/\1 P ‘ND v1rus°ﬂ EHSP A7) A=F I HudTr o o8t
= = LeR=N=3

25

NaCl | CaCl: | HJEt2  O|Et2

Ammonium
" chloride 4

Benzalkonium
chloride

Potassium
monopersulfate

[ ]
L 4

Potassium
peroxymonosulfate

P

=1 S
A Sodium
dichlorocyanurate

¢ o o o

Sodium
hypochloride
Citric acid
AR
SH Coaltar acid

® | o ¢ & o

¢ 0o o

A7 H| ' Sodium hydroxide

i

Fig 2. 2003 Fo]3stAa o4 W& ‘ND virusell et 87 &5 &3} vad+

@ ethyl alcohol, methyl alcohol
- F B BF FEA F7Ide] 593, 127mmHg(E9] F71¢ : 238)2.2 3
o] Zsln=z WesedE FAFsvta At

o
il
o,
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@ etylene glycol

- MSDSel|l 9]  etylene glycol mammalian somatic cello] EdWHo]E
I AdvkE SA4FH77E 9l o1 propylene glycol, 1,3-propanediolell Bl FA4 %
Aol Qlom® Ao RFetA Fria drste] A< skith
@ propylene glycol

- =H-o] -60TCeo]H, 3|wAo] Ql= E2FE  ethylene glycoldt &7 WEsEd=
7 AFEE I e BAR Alad ehHste] sdE, AFe AMgE I otk gAEAd 2 AE
FEAE vHste] B AP Agetr] Agettha Awsttt (Table 1,2,3).

- spray E¥ mist® HEFZS v eye irritation®] Yo FAHEAo] o] ‘generally
recognized as safe’ (GRAS)ZE w5 2 ofA oA Q4= o] @ ol AME= i gt} thyk v
2 2EA HETE Eolx 7] Wil AR A A9 HUlEE wRd wet 25A
geo] wig AXrt 9lomg Wt dladoe]l Jastir).

Ao ne

® 1,3 propanediol

- S5gde nAEs Y Har AAEE Jd9sR 9 549 e S 5w 3
th mlx FEF HolEd# o] FEAste MAd AFoZ AFHE AzEHE-IoL
= A 2" g-Z 230 S (susterra TM - Propanedio) 2 B8t} o]=4& -27Coln 3
e gl

- propylene glycols} wh37HA = HAo] stob WEY A%Al el F8F 5 AL Ao
2 UG Table 123). 3 W SRold HE9 Wil gonz YEY 4%
Aol A g e A& e

o

1600

1400
\ —e— Ethylene Glycol

1200 \ ~a— Propylene Glycol
1000 \
800

Each glycol was Newtonian over the
600 1 N tested Shear Rate range, 1- 1000 (1/s). |
400 \

—a— 1,3-Propanediol

* F =7 1000019 313 =9,

Fig 3. &% w& H=ws)
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Table 1. &2 TR

8}e}

i

hes

H) 3L

Ethylene Glycol

Propylene Glycol

1,3 Propanediol

e o4 %4 o4
o= Q) -12.7 -60 -27
71 0.06 <01 0.08
(mmHg@25°C) ) ) )
28| water, acetone water, alcohol water, alcohol

Table 2. WsE4

Fuzsl 54 F7h v

St Ethylene Glycol | Propylene Glycol | 1,3 Propanediol
HERS o7t 7ol gt 7ol gl
= X3 ofzt o7t or g2 gte
i
soiso g e g og
somatic cells
AT LD50 4,700 18,500 15,670
454
o & LD50 >2,000 20,800 >20,000
Table 3. s &4 SR Auj54d 7k vjaL
Ethylene Glycol Propylene Glycol 1,3Propanediol
M 10{F LC50
S 0% 22,800-72,860 >5,000 > 5,000
B | (mg/l)
=
T |Z=&F EC50
A 6,500 - 13,000 > 1,000 1,600
< | (mg/l)
log Kow -1.93 -14 -0.71
M B L2 A
cES=e 200 <1 3.162
(BCF)

o e=d A4
7

LR

_17_

‘]
59 38ty 54 Hrt Ao wel 2 AF-ZA|ol A= propylene glycol2




=
g
ko]
3
E
%
o
=
o
ol
ol
32
=l
-
N
3
>
=
o
1
Y,
lo

19 ol gale] MmaAS AT

AR 2FABFARL TA vlolel 2o EHA ATk A A%A F &

o]
Aol We Lol wel F 659 L5AE AAFAHTable 4).

LE7 25 faye ofof
AP H| Citric acid CA
Citric acid + QACs CA+QACs
e MPS
LRI A=A+ NaDCC MPS+NaDCC
NaDCC Na
| SO =X Glutaraldehyde GA

CA : citric acid

QACs : quaternary ammonium compounds
MPS : potassium peroxymonosulfate
NaDCC : sodium dichloroisocyanurate

GA : glutaraldehyde
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3 WEd A%A AL
7k WEd A
O WsEd9 w58 AFa7] sl Aol WAl v&S 5-10%= o] 41o] &ujs e
T 4zt 25AE R71E A Al LAE 3AueR 514 3H(Table 5).

Table 5. §-71% Z719 gAu|$

258 27 S ¥42 [SIPSEEES
AR . .Citri.c acid 1:100
Citric acid + QACs 1:50

MPS 1:300

ALSHA| | MPS + NaDCC 1:16
NaDCC 1:600

| 81O = A Glutaraldehyde 1:100

!
B~
it
ey
)
o
H
b
i
il
+

@ &% -20C, §% 60%= %A Wi 72t &%4 100ms ¥
EWEE §oo] & mztA] 5ivitt S48

® WEEAS BEE WEAE 94 @ 25A% vustel hEY 2547 5RAA AL 1087}

@ 6714 2EAsh T A WEAe B3 A A0E A BAEA g

A5H | o=® | AZH | A | of=E | AZ |
con 20 15

-10 con -2.0
Ps 29 20 i GE -29 30
CA  p10 -39 45 e 5.6 30
S5 -34 30 S5 -38 30
S10 42 35 S10 -51 45
con 09 15 con -05 15
a1 -25 30 - P5 -2.0 20
+  plo -40 35 s p10 41 40
QACs
S5 27 25 S5 -25 30
s10 38 35 s10 44 40
con -15 20 con -0.7 20
Ps 22 30 P5 -29 30
MPS  p10 -47 45 GA  plo -45 45
S5 -30 35 S5 -26 25
S10 44 40 S10 -43 35

_19_



Citric acid

Citric acid + QA

o Chonly —e— FDarly
Pl —e— FD +PG5
1 1 '\ —v— FD+PGI0
—¥— FD+5U5
0 g FD+5U10
2 2
= 2 4
g B
2 o
g E 2
> =
i
3 3
4 4 v
5 5 - - - - - - -
0 10 o 20 an o 0 & 10 18 20 2% 30 3 40
Freezing time (min) Freezing time (min)
. Triple salts + NADCC
Triple salts
1 2 —a— PK
—— VS —— PK+PGS
—8— VS +FGS 1 —v— PK+PG1D
§ —v— V5+PG10 —v— PK+5U5
—y— VS +5U5
—=— VS +5U10 0 —8— PK+5U10
-1
e g
£ H
B [
g 2 ué‘ 2
5 5
2 o3
-3
-4
* . . 5 \-
\v
5 T T T T ) e T T T T 1
] 1 € an 40 50 0 1 20 an 40 50
Freezing time (min) Freezing time (min)
NADCC Aldehyde
24 2
—e— NA —— AL
—e— NA +PG5 —8— AL+PG5
14 '\ —¥— NA+PGID ™ ¥ AL+PGI0
N e T
04 \ 0 —m— AL+SUID
@ @
ER 2 A
B [
T 2
£ 54 £ ol
2 2
-3 R v
\ .
4 44 N .
R
.,
-5 T T T T 1 -5 T T T T
1] 10 20 a0 40 50 0 10 20 .0 40

Freezing time (min)

Fig 4. 7} 25419 Uled 243 43

Freezing time (min)

PG : propylene glycol, SU : 1,3-propanediol
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2. Wsy asAe aggrt
7} exwisle] WE W5 454 &% /N Against Salmonella typhimurium)
O 2=l we ga=gris 25 15, 4, 0, -10TelA D333k
@ 2EALL Ao W AIZFE 510153022 A3t
® F71Eel g ge¥AstE wWAs] A8l fr1Ee] fle 234 AFE APssith
@ ex0g AAs] 98] 0C 45, 254 g4 dge] Eojdls APAES ofo]zo 307 Bt &
AYe APsAn -10C APS 98] ofo]xo) 308 HAF AdRE -10CE HHA PFao 158
B v A4S AAsain
® 712H AR FHZAAGEE A2013-3458 7|2 o2 gty =AY AL &)
2t
- AT ZH(DW) 1Ll CaCl; 0.305g¥ MgCly - 6H0 0.139g(w/v)E =9 A
x5 & uQPET(1217C, 1538)8ke] 4Col| Bstm Ag-3ho)
- f71E AN L AEAY A 98 AHEEHE fUIES TR AT
GRFZFE(yeast extract) 20%(w/v)7} qHEEE 7 ol
&3 g +  AYETUA21TC, 16W)Eke] 4Tel  HHstHEA,  ALS
Aldl= AR 4 ZHEe ERFEE 5% TEe fUE
gder wEH, IN  FAFUHEFANaOH)e=  pH 709
HEE x2A3)
- At F38 £ : D/E neutalizing broth (Difco , USA)
® AEdgd g3 ~A5ad AIEHY
- ATeE Salmonella  typhimurium  ATCC  13311&  x¢dd 3
d Ful A (nutrient  broth)ell HEFsta, 37ColA  22~26A1%F Bk Mg =
AGARAAA JTCE AW B Aol A& =23 Ao R 1x10° CFU/ml
A

$o AE g

- A&FA g4 Aol 2zt AN &R a5AE EFIY EFEE L&A=
TS BFT] 98 0T A5, 254 sAdo] Sole Agas ofo]2d 0% Bt & APS
AgPsHar -10C APE 98] ofolxe] 308 By AFRS -10CE ¢HZ YFale 1583
Be v Ads AAEST

- A&%5A [ 37CAA v A 4 mlE F71E, AF F=2do wE A,
Add F71E A4 960 mlst 242 £33 F, £ 25 mlE FHst 24 2xRdE=
HaAF T2 g 254 A Hdo] Sofde AFEH ¥ EF BS5(F 5 m) &
WA Zbell BEAl wh-g-A]H Tk

- FFg9E 2 Al 7 WAl BUW 2%AY 558 T8IV $skY
ZA 1.0 mlE Adlel 37CY 90 mle A F38& §dd P &3 o, ImlY
Yt s MBS o] §3to] & Aste] 3M petri filmE @2 S A HFsAoh
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- A9 4 : 99.999% (5 log reduction)S EHUE Aow AA3 AT

Wslo] w2 Wed 254 223 7HAgainst Avian influenza virus)
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1Lell CaCl, 0.305g2 MgCly - 6H0 0.139g(w/v)E =9 A
(121°C, 158)8F 4T RAst AFE3Y
a0 %A A4 dda AEHE §712S T

5%(v/v) ZEjo}8 A (fetal bovine serum; FBS)<

iy
Z‘lN

(il
frf
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=

|
o
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I~
35

o

==]
=
- g Sokg &9 L dHTE Ae e SR 10% FBS
&

49 : D/E neutalizing broth (Difco , USA)

©
BN
i
o
i
©

FAAupol el 2o h AEE

- Hlolgla wWjg 1 AIV MS96FE  109% Aol &gl A% 2~33] A
wjFatel  &®ol 9y wiolglxE ARETh wlelzlzE @ 7(allantoic  cavity)

S o A% FG wMgE ¥, 3% oy 4T AAF  the
g A(alantoic  flud)s T3k A4+ (3,000 mm, 4C, 30HE T3l
nYAEE  AAR  F, deldzE  @H% 89392 EDyml
ERBVgEl  F delds  9rlE gelslel g0t mabl  E

=
K3
=
[>

O
2

7}= 10°EIDsy/ml ©1 43S A3t

$ ¢ velEzejauge) 1
olel~ g f71% 4ol 190 misk 77t EFW F, EFE 25 mE skl 7+ ey
2

= g =
25 slA o] Folle APl ¥Wa 33 v(F 50 ml) 5%

WA
- Fue
a%AS wgol TUW ARA xEE FHA/Y Astel FA w3 1 mig



Astel  37C  EF 10%  FBS w3 Goddl  go]  Zisle] ARAE
=3

N

F 827t ﬂ"} J%O% PBSE ol&3tol 107 @AM (LA, 107, 1072 107
104 2 10°)8ke] 3 A & 5709 1098 Aejol W] w7 (allantoic cavity) Wol 0.2
ml¥ & HEsha, 37C ldr 7ol A 57 HlgEt Wd HAaes AAIY, HIE ¥
2477k ool F& g HFAIR hFsta AP oA Al gt HE 244 0EE 59
ojfo]  FH @o%—"« # £l

= l:l 4°Cel E “”“’% 54 & RE HITEE 3539
L9 Y (allantoic fluid)S A F sk -8 =2
SA BA-eAg oz g5

S(HA test)S HA| 3}, ?

rE

32

- wpold A FRF AR

wpolel 2~ dfE2  Karber methodoll 3] AFASlw,  tiFzmelole]x~ 7 Fol
dste]  a%Al AT welels  gdFel 10 EDy/ml o4 28
AN = Ao AEFart Qi BRI}

of Ardgtel 2FAZFFAA g LEWst mE WEd A5A 997 29 9
(Fig 5-11)
O Ardetel 2FAEFFAAE PR g AF BF A5A9 57t v W WsAt /7189
Hl =g 3hs Fo A %A ] gelo] WolAE RS AT F Tt

@ 22X o x%5Ad 1Y “ﬂ AFsHA|, dElgtel=A) T
of wa} gt 2olF Hol= S AT %191‘4 —mr‘ﬂ%—gﬁ upol g 2o ojgh A A citire
acidAl AL} citric acid9} AF E§AA 0] e -10TolA 13- propandedlol-b} 3 Al g8o] A
ok A G 4 AT E8 5 FEE reductions HojA = REAAYT ASA v 24E

olg|dt eAME S5 F & Jew Addn

— (&
oty
rir

Ln
2
10
Obl
;‘m
F+

d
o2
a
o g

o

AEFAAG DY A 27 Gl e Emel AP Ak

@ % eRolA NEA EFO £FA ol A% BFAE AW AT /19 A A0EAd
224 78 4% A4S A @onz U exdN A5AE HE&d u 2zt 254 susrS
AAE F= 271 Art Aas Aoz Azkyd
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8 ]
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= 7l
s H .
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25 15 4 0 -10
i Reaction temperature *C
Reaction temperaure = L -
5
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Reaction temperature -

uopsnpar "o

T
A
RN

1
n
TN

15

P only
1 MRS + PG
EZZA MPS + SU

Reaction temperature -

. 1PS only
O MPS+ PG

EZZ WPs+ 50

- P only
1 MRS +F G

MPS +8U

Ez

158

uononpal "o

uenonpal "o

-10

Reaction temperature *C

Reaction tenp erature <C

MPSe

e

Fig 7. 42 dgle] 3t =3}l u}

_26_



Log,, reduction

Log,, reduction

M MPS with NaDCC onby
[ MPS with NaDCC + PG
MPS with NaDEE + SU

A

Reaction temperaure C
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@ #7158 2217 xxds difstel a997tE AAsgn

@ 71842 48 WEe FEHFAER A2013-345 0] uh} FPsid o, f71E ARYeo)
7$- bovine serum albuming, ZFAZF AR 7§ fetal bovine serumS AHE-3FIth A5A 9 T
o] whg AR ol Rzl WS o) Amdele] e 15 o Ay, 2FAFTFAR vpol A
o] A9 5oz AAFA A AFUWE VLew Wl w2 WEY 2%A ZHR 7%

® An 2 nF
(Fig 12-18)
Ardde gt f71E 21 APdxE AEd AA AEEI NaDCC HFHAA,
NaDCC " AA 4] 5% oW full reductions Mol A& A ATE =3 WA &3] e a2
Wk BREA otk

g

- aEE AAY A REEAIRE 1RAME B 2R FEE 58S $3sglen, 27t

A WEAete] EF AlE ZEo] Wt gIRonRE UEE AsAl g &8 & 4 IS JoR 7
o = At
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® *EEH”OJI Lﬂr% FEHIME o dEge 93 FH|HHSRZ  stainless  steel?}  woodZ

@ wEFAHGETAE  carrier APl g gfFe]  YOEE  camierd o8 AP
ASTM(ZOOZ), “Standard  quantitative disk carrier test method for determining the
bactericidal, virucidal, fungicidal, mycobactericidal and sporidical activities of liquid chemical
germicides“ S 7|20 2 3o} AA|ET)

@ A} carrier 23

- Carrier A : carriers AHE 2 121C, 168 atdtste] A

&

sl

T

- A WY TS GoiXeA WY Adiste @stE A ARgsen, A<
FEE 1x10° CFU/ml o] 4l RS Abg3statt

- A%A S8 ;254 H4e A5E o8

I -10CAA H&E carrier testol] AR
2 AZAE= AVREE7] AR iceo] FoTE 25T A9 A

o AHgE amAlE 2ol FA

NS FHOR M thg, 2479 carrierol 100ul® H &3]
E9°] AZ clean benchol Al 60-80% A=A At}
-10C 23 A% A2 camiers -10C2 A€® Weaol 208 Wx ¥ 49

1o

42

- AEA ¥$ : Z} carrierel 200ule] AEAE 5E Fob vkSA|Z T
- 33 2 g 7 vkg A ¥ 10ml9] D/E neutralizing broth F38H47F 0190 50ml

tubedl] carriers ¥ol F3pA17]aL 3EE<t Aol AV ER vortex¥ Ui 9ml B HARE o] §sto] 3
Aetal 3M petrifilme o]&-8to] Holgls & gt
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e
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m'm
[-2

12} carrier &
- Carrier AAF : carriers AHE 7 1217C, 152 ngtdtste] AHgstgith

- "oy W . AIV MSHTE 10¥H Aol w&de] d& 2~33] Al
wj Fale] &2 o) 9\1? vlo]l g A5 AFE-3lt) vlolgl 2 @ 7k (allantoic cavity) FESHa oF 724
ol 4T AAE v 2w allantoic fluid)S F8ate] gAEE
LHAGEE AT F, volg2E F7e 2% A4S ElDsy/ml

AL

kg gelste] -80T mws| Erkh woleze) ke 107
- &SA A4 ¢ &5A SN 45E o8s9n 100 ARE camier testol AHS

2 £EAE S A7 icedl R 25C Aol AL ARAE A T

- o9 HF : 5% FBSet wdE sHoR 42 tg, 47t carrierd] 100ul®  HE3H
Eo] 7% clean bencholl A 60-80 7ZAIH T

-10C 23 4% A%9 camier: -10CE AE®E WEao 208 wWx 3 A3 A4
Stk
- 2%5A ¥wg 7} carrerol 200ule] AEAE 5E FoF vkSA|FTH
- F3 2 WY 7 e A T 10mle 10% FBS7F Eol9dE S0ml tubedl| carrier

o] FSAI7IA 385 Hd 2~ =R vortex SFAT

S CEPSEE LR

FEAYL B ﬂwﬁﬂ‘, s% olgste] 1011 WA (A, 107, 107, 107,
104 2 109 3ke] A uis 2 5709 1023 Aejo} o] vt (allantoic cavity) el 0.2

mAS AFaw, TS WA 5U¢ MFHT. WA Aae AN, BE T
24X 3 ol & KBS HFALR T AP A AT HF 244 FE 54
ol F& HIFHE BT 4THd Ry 54 %, EE HFEE 355t
877 9 (allantoic ﬂu1d% AF skl TSNS HA test)= AAIgTE FEGREES AF
A BH-ggoz gl
- HtolE = FHF A

wpolgl 2~ dfE2  Karber methodoll 31 AFAslw,  tixEnelolz 2~ 7
Hlgte]  aEAl AHelwe]  wpeld el 10 EDs/ml ol B
AAHE A5 25247 doka A48

@ Ax 2 1@
- suspension test®} carrier testt T U*¥ HEI= AZAQ o] vrEry] wEd A
Aoz Hwe & 5 glov Ardetel 2HAFFAR EF carrier test Al 2%5A o] Holx|=



- YR 2545 HEYS u Ao AR BE AEAA gFo] "oz dAS Fd 4
Qlth. o] carrierel poreol o] Z&o] S 4= glon o] HEE [{r|Eol o HelA Y
2 b

o]

P

wj&ol] Ao} yrolo] wh AkEx] &L 3913k suspension testEth WHE AE5EIE @3E = gl
= 2

= Aoz Aztdnt

Log,, reduction

G
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& ¥ & &F

Fig 19. carrierg ©|&3t a8 A& (Against Salmonella typhimurium)
A: 25T B:-10T
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Fig 20. carrier® ©]&3F 8 A4 (Against Avian influenza virus)
A: 25T B:-10T
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ol RRE 489 2540 52w}
(1) 254 2

@D citric acid + quaternary ammonium compounds(QACs) A1}

0.1% Citric acid + 0.05% QACs

log ,, reduction

W C A vith QACS only
Cavith QACs +PG
Ca vith QACs + SU

25 o -10

Reaction temperature (°C)

ZEQIEEQIXI HIO|HAE Tjatoz 2ol M2 AEH &2 HI}
A" 40k WEH =8iet CA +QAC5 S controlTf HIT =
Hoz 20|pt THA0|E EQ{p<0.01)

- PR AFARE wEoR UeAlet TS W v 2EoA g¥o] fostA FUhe
citric acid®} 49 ¢EH AAE ddez 220d BFAPS B3l Ued 2549 formulas A7gstax}

sk

- CA+QACs AIA7E AAGefol7] whitell A&E AFE Al AolA desa eAge] 3] 4t
Aol Al# AfEThs el stk

@ CA+QACs®] =47

= Citric acid + QACs
25°C -10°C

" 0

M &

[

Log,, teduction

= 03 015 CA OACE

aonce Iaee
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- ARdGE o r 2R wE A5A &Y Wk AP A3 BTN 02%CA + 0.1% QACs

olA 1 ojf SEI &5 FHo] W H = AL dsl o, 10Tl = 04% CA + 02% QACsel
A 1R ol FEF xEo] WANE AL JSAT Betd BF AFele 9 F A FES o) §3
712 sttt
« CA + QACs
-1 A 0088 GAC 25°C . g -10°C
74| max T4 ;
= A
s : ]
g g
atonce 1min ° atence Trmiine
Rsaction tinse Faaction time
- ZRABFAR dolef 2 UYOR Lmo| WE A%A B W APEN} 50T B
02% CA + 0.1% QACsellM 1ol F#F &do] L= AL AT ¢ AT webd E5 43
NN AR dekst AR /b4 ST 2AA APE WAt

-l AEFJFEPA A (FDA)S FALs AEel Ad glo] AT 4= = e Bda B5is)
At AFdEEA ATASAY] dsidane FAAge] §lar S0 vtol AEIFET| Tl Wol AME-
3 QtHA 5., Fd. Hyg. Safety, 2011).

S

- Azl = ‘?:Tr(ZOOg/L)"ql TAL100g/L)& TR 3= At AsAld g §4 AF54
S 1=
[s]
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