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| A=W D-01
O &4 A3, 73, 54 715 A8 ¥AE £54 /Mg R +E33F AF
3t A o FEAF AF
= 7FEe A vpoly 2, 2 JIEFAA, HAYANV S FT SS9, BT
Sl o B A Al fFaEe s
=54 2 e - FEHA, A B A ARA, 84 5 A& Eid, e aEA
SEEF o7 o] AR & T
- &aEHo] $-ekal Adet Fr|ire] kS SHsta A FEo]
olgk Ay W] g FEHAFA T WA B
AEAE da3 A 254 Jhd
DA A3 A 25AMAZGE)Y A4 Ad 23 "7t
- 71 NaDCC Z&=A18 ofyrt=ed] nleto] A= 7id | AsaAs ¥
Auj ol M= GAaF 7 A G5
S _ Had SHAAF = _
5] Al 5= #5H 71(3 50 ppm)
1:10 ++ + > 50
1:50 +++ > 50
yy7t= 1:100 +++ > 50
(=2 5A) 1:200 ++ 4+ 48.6
1:300 ++ 38.4
1:400 ++ 21.8
1:500 ++ 16.3
1:10 - 0
. 1:50 - 0
M o AF 1:100 - 0
A7 A=A 1:200 - 0
(WA 7h=) 1:300 . 0
1:400 - 0
1:500 - 0
AT - R, o e GaA, oo 2 dawA)
2) i daFH A ASAMATE)S] FE24 HF
- g Al B oatol e ik AmAl B2 7]E NaDCC A<l Hy 7t

= wWake] A 6u FA .

O WA Alatel W Fasquj

Salmonella g Clostridium
e | typhimurium Brucella ovis perfringens
T | A% | wE | A% | wE | A%
o7
(22 =) 70 12000 50 5000 25 6000
Mg Bz
A AmA 70 5600 70 1800 30 3000
(MA7F=)




O Wl wpolef ol Mgt Fa 3844
A Al ND PED PRRS FMD
e T8 | B | #UE | By | fU1E | B | R | BAE | #U1E
o] 7=
()= Ap) | 1100 | 7000 | 600 | 8000 | 200 | 30000 | 2000 | 10000 | 100
e
A7 2540 | 1800 | 7000 | 1000 | 4000 | 1200 | 40000 | 2000 | 16000 | 200
(MA715)
3) AT daFH A 25AMATIE)S] b E7t
- AaFH AR a2EAE A5 2dE AgEAS
Al & B E
o BEE L gggsy FA7UEd | AnAs | axs
M A 2] 5= A=A sre
A 25A (Oral LDso > 400 | (Dermal LDs : X};;q# H] 2=
(W 2] 7}=) mg/kg bw) > 400mg/kg bw) e

#200u] 3]4] ¥

- H‘?Tl'_ =4 ™ gul
Ao H7rd
A v i Bl b = RQ 27 BT
EHEFASGAE ECs: 0.046 mg/L _
<1 T
(48 hr) NOEC: 0.01 mg/L
F A2 A A S s0-
27 A A ECso: 0.066 mg/L qa S
(72 hr) NOEC: 0.02 mg/L
FEASAAAE LCso: 0.279 mg/L )
<1 wog
(96 hr) NOEC: 0.063 mg/L
BEELEYLE o
EERBEEERRE: LCso: 332.0 me/L " o
(14¢) NOEC: 62.5 mg/L
A2 E A E ECso: >1000 mg/L _
<1 oy
17¢) NOEC: 1000 mg/L

2. Ws 54 A
DA E a2EACeZzA) WEA B2
- gaAsk okshuA

Hol 1A% A= Wedes A

-10°Coll A 3AIZE o] WEAE FAEH, -200CoM =

ey RS
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A t= 1.5h 0.5h 0.5h S e s 0
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13 I ™=
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. A 100 1000 80 80
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71 50 15 20 20
perfringens | o m 140 120 50 50

O WA wlolg 2o dlgt {83 A n|
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Al virus
7= 250 250 250 250
. A 200 300 200 200

ND virus
T71& 200 200 200 200

. BT 400 400 250 250
PED virus

+71E& 400 400 200 200

. BT 400 400 250 250
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FMD virus HINE 50 100 50 50
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< SUMMARY >

] FEWE D-02

O Development of deodorizing and antifreezing disinfectant and industrialization for
export animal disinfectants against animal infectional diseases disinfectants
against Al and FMD virus under freezing condition.

- Development of effective deodorizing disinfectant that are environmentally friendly
and rapid dissociated in environment without chlorine odor

- Development of effective antifreezing disinfectants that can be used for the

Purpose& control of animal infection diseases
Contents - Development of deodorizing and antifreezing disinfectants that are effective,
low—price and long—term stable in winter season and under long distance delivery
- Industrialization of disinfectants for export expansion
O Evaluation of efficacy and environmental impact of commercialized veterinary
disinfectants.
- Assessment of safety and environmental impacts of major commercialized
disinfectants and new developed deodorizing and antifreezing disinfectants
1. Development of environmetally friendly deodorizing disinfectants
1) Analysis of deodorizing effect for development deodorizing disinfectant
(MuchGard)
- New development disinfectant doest not cause chlorine odor at low
diluton compared to ANIGARD with NaDCC as active ingredient
Measure of chlorine odor (Hard water )
Disinfectant . Sensory Chlorine meter
dilution factor .
method (maximum 50 ppm)
1:10 +++ > 50
1:50 +++ > 50
ANIGARD 1:100 +++ > 50
(control) 1:200 + 4+ 48.6
1:300 ++ 38.4
1:400 ++ 21.8
Results 11' ?1000 +_+ L % 3
Development 1:50 — 0
deodorizing 1SIOO — 0
.. 1:200 - 0
disinfectant 1:300 — 0
(MuchGard) 1:400 _ 0
1:500 - 0

—:odorless ++: moderate chlorine odor, ++ + :strong chlorine odor

2) Efficacy evaluation of development deodorizing disinfectant (MuchGard)

- Disinfecant efficay of development deodorizing disinfectant (MuchGard)
agianst pathogenic bacteria and viruses is up to 6 times higher than
ANIGARD




O Valid dilution factor against pathogenic bacteria

Salmonella . Clostridium
.. . . Brucella ovis .
Disinfectants typhimurium perfringens
OM* HW oM HW OM HW
ANIGARD 70 12000 50 5000 25 6000
(Control)
Development
deodorizing 70 5600 70 1800 30 3000
disinfectant
(MuchGard)

* OM : organic matter (hard water containg 5% yeast extract), HW : hard water

O Valid dilution factor against infectious viruses

S Al ND PED PRRS FMD
smlectants o T HwW | OM | HW | OM | HW | OM | HW | OM
ANIGARD 11164 1 7000 | 600 | 8000 | 200 | 30000 | 2000 | 10000 | 100
(Control)
Development
deodorizing | oy | 7000 | 1000 | 4000 | 1200 | 40000 | 2000 | 16000 | 200
disinfectant
(MuchGard)

* OM : organic

matter (hard water containg 5% FBS) , HW : hard water

3) Safety evaluation of development deodorizing disinfectants (MuchGard)
- Development deodorizing disinfectant has low toxicity

Test item Dermal
. Acute Dermal L. Eye
Acute Oral toxity . irritation/c .
. . toxity . irritation
Disinfectant orrosin
Development .. ..
deodorizin low toxicity low toxicity mild hon
O & | (Oral LDsy > 400 | (Dermal LDy : _me hon
disinfectant me/ke bw) > 400mg/kg bw) irritnat irritant
(MuchGard) ke ke
# 200 dilution fold in hard water
4)  Environmental impact assessment of development deodorizing

disinfectants (MuchGard)
- Development deodorizing disinfectant has no environmental impact

Development Impact on
Test item deodorizing disinfectant RQ .p
(MuchGard) environmental
151?1):&11?5235? Cil“iet(set ECso: 0.046 mg/L <1 no impact
NOEC: 0.01 mg/L P
(48 hr)
O ibtion Tear | ECo006meL |
(72 hr) NOEC: 0.02 mg/L
Fish acute toxicity test LCs0: 0.279 mg/L .
(96 hr) NOEC: 0.063 mg/L <1 no impact
Acutgarllﬁ“tc})])zgrtm&e t LCso: 332.0 me/L <1 no impact
youes NOEC: 62.5 mg/L P
(14 days)
Terrestrial Plants, ECs0: >1000 mg/L <1 o impact
Growth Test (17 days) NOEC: 1000 mg/L P




2. Development of antifreezing disinfectant

1) antifreeszing evaluation of development antifreezing disinfectatn
(NoFrozen)

- Development antifreezing disinfectant retains antifreezing condition for 3
hours at —-10C with mild chorine odor and it maintained antifreezing
condition up to lhour at —20C

Chlorine odor

. ¢l —10 ¢ 15T | 20T | Sewseny | ClO0E
Disinfecta meter
method
(ppm)
ANIGARD 1.5h 0.5h 0.5h C;tlgor‘:fe 5 50
(control) (freezing) (freezing) | (freezing) odor

Development
antifreezing >3 h 1.5 h 1.0 h mild plastic
disinfectant (antifreezing) | (freezing) | (freezing) odor
(NoForzen)
* 100 dilution fold in hard water

0.6

2) Efficacy evaluation of development antifreezing disinfectant (NoFroozen)
- Development antifreezing disinfectant (NoFrozen) has effect rapidly
agianst bacteria and viruses, disinfectant act rapidly even at -20C

O Valid dilution factor against pathogenic bacteria

Pathogens 4C,5m 4C, 30m -20C, bm -207C, 30m
Salmonella HW 400 6000 100 100
typhimurium oM 100 40 30 30

, HW 100 1000 80 80

Brucella ovis
oM 50 15 20 20
Clostridium HW 200 4000 100 100
perfringens OM 140 120 50 50

* OM : organic matter (hard water containg 5% yeast extract), HW : hard water

O Valid dilution factor against infectious viruses

Pathogens 4C,5m 47T, 30m -20TC, bm -207C, 30m
. HW 250 250 250 250
Al virus

OM 250 250 250 250
) HW 200 300 200 200

ND virus
OM 200 200 200 200
) HW 400 400 250 250

PED virus
OM 400 400 200 200
) HW 400 400 250 250

PRRS virus
OM 400 400 200 200
FMD virus OM 50 100 50 50

* OM : organic matter (hard water containg 5% FBS) , HW : hard water




3) Sustainability evaluation of disinfectant effect
- The efficacy of development antifreezing disinfectant was maintained
even after 24 hours at 100 fold dilution and 16 hours at 250 fold dilution.

Virus reduction (Logio reduction)
Oh 1h 3h 8h 12h 16h 24h
100 fold
dilution, OM 5.2 5.2 5.2 5.2 5.2 5.2 5.2
100 fold
dilution, OM 9.2 5.2 5.2 5.2 4.8 46 3.8

* OM : organic matter (hard water containg 5% FBS)

4) Efficacy test of development antifreezing disinfectant on surface contact
pathogens

-20C
Frilhogens Lmin 5min 30min
Salmonella HW - 100 100
typhimurium OM - - 30
Al virus HwW 50 50 100
OM 50 50 50

5) Safety evaluation of development antifreezing disinfectants (NoForzen)
- Development antifreezing disinfectant has low toxicity

Test item

Acute Oral toxity Dermal Eye

Disinfectnat

irritation/corrosion

irritation/corrosion

Development .

i i low toxicity
?:l?stirflrfeeigrrll% (Oral LDsp > 2000 non irritants non irritants
(NoFrozen) mg/kg bw)

* 75 dilution fold in hard water

6) Environmental

impact assessment  of

disinfectants (NoForzen)

development antifreezing

- Development antifreezing disinfectant has no environmental impact

Development
. . .. Impact on
Test antifreezing disinfectant RQ .
(NoForzen) environmental
Fish acute toxicity test LCso: 2.017mg/L a ) .
no impac
(96 hr) NOEC: 0.8 mg/L P

Expected
Contribution

O Achievement of original technology for the development of deodorizing
and antifreezing disinfectants

-Protection of environment by eco-friendly disinfectants (Low RQ values,

easily degradability under environment condition)

—Protection of operators for the hazardous chlorine odors

-Protection of outbreak of infections animal diseases by anti—-freezing
disinfectants that can be used under winter season
—-increase of protection efficiency by broad spectrum of effectiveness

against various animal infections pathogens

_10_



O Promotion of export of the developed disinfectants

—Contribution to export by the development of disinfectants those are

suitable to long-distance delivery and long-period storage

—Authorization of the products in several asian countries by satisfying the

requirments as animal disinfectants

-Strengthen national competitive power by retaining original technology

-Achieving target export amount (300millions per year)in five years by

the export of the developed products

Keywords

Enviromental
friendly

Deodorizing

Antifreezing

Protection
of animal
diseae

Disinfectant
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U E & (Sodium bicarbonate)
e




e ety E F(Anhydrous sodium carbonate)
® Benzalkonium chloride
o I AH(Anhydrous citric acid)

o ol =AM 39 A (Amido sulfamic acid)

[ ]
o

2~ 3 2 8B A (Ascobic acid)

o sl E F(Sodium peroxide)

|

oy
=
X
o
E
ol
ot
o%
o
fr
12
)
ft
Ir
N,
X
i
ol
ol
rr
o
'k
=2,
o
rot
julss
P~
e
2
Y
o
T
il

2,

e Hul B uk(Japanese cypress powder)

o A3 7} (Cinnamon powder)

e Wl 7[5 (Lavender powder)

Q) A=71=5 ol&3 dad AA a3t &<l

O NaDCC 100mg/10ml 2 NaDCC 100mg/10ml + 94% AAEZ 100mg

5.8
4
5 e .__3_2._13_. —~— ._3_1.._?
L1 ”"30.1. o4 goo 000 000 000 000 ullu'
0 ] = - i i
NaDCC Sodium Sodium  Benzalkonium  Anhydrous Amido Ascobic acid Sodium E Ok AL epgiE
bicarbonate  carbonate chioride citricacid  sulfamic acid peraxide

H0%(ppm) H1%L(ppm) ©2E(ppm)
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O NaDCC 100mg/10ml % NaDCC 100mg/10ml + @43 AAE

2 10mg

L

a -

35

dis

| ki all i II’ !
U l T sl ll u
MaDCC Sodium Sodium Benzalkonum  Anhydrous Amido Ascobic acid Sodium SO Huzz EHEIG 72
bicarbonate  carbonate chloride citricacid  sulfamicacid peroxide
H0%(ppm) E1(ppm) = 2% (ppm)
(4) 923 AA a7 g & A3} 24
4% AA sued A3 A7 &z Ol
Hun Lo 5] 8ol Al ol AmAl 2AF Al
e, AN Az AAET ZA | WAl olF mZo] 9y o] o
epic) 7he o Hear
P ggol ELFEE obd Fojalal
T A2z AART g | DAl AE =A T4 A
(Benzalkonium chloride) o ojz0 2 Aol
E‘_.
O AT AAR
s daf AAED g9 | Fugde A4
(Anhydrous citric acid)
olu Aol Ab
ol A2 AAL el | FRBAE NA
(Amido sulfamic acid)
SAShIES R
- AAF] & 1} 2ol S =S| }‘\jx-]
(Sodium peroxide) A TEERE
orases QA% AART A | ZHEAE MA
(Ascorbic acid)
NaDCCx pH 5.0~6.5AF0]of|A Z]
oflW A FHMUES | gy geA gan | N9 25 wHslna g4y
SRR ES NMA= ool MA=AESE ofyzt pH 2AA=
SRR
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o2 REY R 9aA AA &3 9o
() Fu8d 238 FE4 ¥ 927 A7 29 G}
- SREAS 2P A5AY dAaFH AA Fg1E ATHoE st o, At
(Salmonella typhimurium)el] W3t A2=Ho 7 A=x THE AAS LS.
- HT a5A FRE TE A daF AA Sl dey ' ASVIE SAslen,
4% REAYE AL vholel2, 70 vhole 2, PED vhele] s, Aw ek, ny A
ehet, ohE A4 B71ATE, PRRS vholel 2, Al ukel el 2ol diate] A8,
7h) A2%A 3R 22449 dubA(Salmonella typhimurium)ol] th3k A%A 8943 2 pH
Salmonella typhimuriumo] T3t pH &A
274 o A5x] BAY A 8|MEe (3% pH7 =7
w71e 24 44 =4 1008} 8]4 A])
NaDCC 25 2500 6.7
Adipic acid > 20 > 2000 2.6
Anhydrous citric
. > 20 4000 1.6
acid
Amido sulfamic acid > 20 4000 0.4
Ascobic acid > 20 > 2000 2.0
Sodium peroxide >20 > 2000 13.5
Sodium bicarbonate > 20 > 2000 8.3
Sodium carbonate > 20 > 2000 11.5
(W) 943 AA 54 23 254 28949 2 pH &9l
@ NaDCCAl iz AEAdE (F)5we] oyrt=s Agsgr.
Salmonella
Ax x=7 Ax x=7 typhimurium
. . . _ _ AR
AT 5] A1 5] A1 -
=A i Alelc ‘Sodlum Sodium 1008 3] A] | 1008] A A sy A
o= acid | bicarbonate | carbonate AAHAY pH o] v
)R A A5 _)':'
() (44 pH 7) o= [ A~
x4 | =3
1= 500 240 220 40 . 6.7 70 12,00
(AEAEA) 8 8 8 & ' 0
FF, o+ oY AL, v+ T AW, v+ B AW
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@ FETAL

N

(Anhydrous Citric acid)

Salmonella
o R | Ax x7 typhimurium
. , . 1008 - A=A
AEA| Adipic Sodium Sodium | Anhydrous | 1008] 3]A
NapCC | ©OPT | LR F2N8 Az
o|= acid | bicarbonate | carbonate | citric acid o 2 Al pH RPN
@sy | BT o T A
a7 a7
G* 1 450g 216g 198g 36g 100g ++ 6.8 28 13500
G*3 350g 168g 154g 28g 300g + 4.3 >40 | 9000
G-0 500g Og 220g 40g 240g + 6 23 12000
G-1 400g 118g 154g 28g 300g + 4.2 - -
G-2 500g Og 200g 30g 2'70g + 7 >40 | 12000
G-3 600g Og 170g 30g 200g + 5.8 - -
G-4 550g Og 180g 40g 230g +++ 5.6 - -
G-5 700g Og 80g 20g 200g ++ 4.9 - -
- 7, o+ R Qa4+ T AAaWA], 4+ g dAWUA
@ ofn = Ay aH(Amido sulfamic acid)
Ax x7 ArzA Salmonella
A=A Adipic Sodium Sodium Amido R . _%\iyipg]]m;i; l:f;
NaDCC . : sulfamic | 3]A A] SPSIPN = R
ol& acid | bicarbonate | carbonate ] . ZAx} 3 Auf)s
acid ZES | pH o= | Ax
@59 | @27 | | e
H*1 450g 216g 198g 36g 100g + 6.5 35 6000
H*3 350g 168g 154g 28g 300g + 4.6 > 40 6000
H 500g Og 220g 40g 240g + 6.8 40 5600
H-1 400g 118g 154g 28g 300g - 4 - -
H-2 500g Og 200g 30g 2'70g - 7.2 - -
H-3 600g Og 170g 30g 200g ++ 8 - -
H-4 600g 0g 150g 20g 230g + 6.4 55 8000
H-5 700g Og 80g 20g 200g ++ 6.4 - -
H-6 600g 0g 100g 30g 270g = 6.6 70 5600
H-7 600g Og 120g 30g 250g ++ 6.5 55 > 8000
- FH, o+ R AWM, ++ T AaA, +++ e daHA)
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@ o} == B A Ascorbate)

Ax zA | Ax =7 S’a]iffzone-]]a
A=A Adipic Sodium Sodium 100+ 100+ _/.jfxﬂjm; ;1 ZT;
= NabcC acid | bicarbonate | carbonate Aiscorbate 2 Al B A 7:1} i]f\‘l_l‘ﬂﬂ AD
- FAEA pH v
(Ts9) | FapH7) | #7lE | BF
a7 27
371 450g 216g 198g 36g 100g ++ 6.3 25 12000
373 350g 168g 154g 288 300g + 5.3 > 40 7000
3-0 500g Og 220g 40g 240g + 5.8 > 20 8000
3-1 400g 118g 154g 288 300g - 5 - -
3-2 500g Og 200g 30g 27708 - 5.8 - -
3-3 600g Og 170g 30g 200g + 6 > 40 9000
3-4 600g Og 150g 20g 230g ++ 5.8 - -
3-5 700g Og 80g 20g 200g ++ 5.3 - -
> 1200
3-6 600g Og 100g 30g 2770g + 5.7 > 60 )
3-7 550g Og 170g 30g 250g - 6.1 > 60 > 8000
- BA, v ool Gl - B G, e 3 Faa)
® 23 EE(Sodium peroxide)
Ax x4 | A2 =27 S'a]@one.]]a
. ‘ . . 1004} 1004} typhimurium
A=A Adipic |  Sodium Sodium Sodium | _ _ 25X gAY
NaDCC |~ " | 54 Al | &AM A
o= acid | bicarbonate | carbonate | peroxide o 2 U] oH oéﬂﬂi 51@,21-:\,\-
(@59 | (B2pHY) Zlf o)
4°1 450g 216g 198g 36g 100g + 6.2 23 12000
473 350g 168g 154g 28g 300g - 9.2 > 40 12000
4-1 400g 168g 104g 28g 300g - 9.8 - -
4-2 500g 170g 100g 30g 200g - 8.9 - -
4-3 600g 170g 100g 30g 100g + 6.8 > 40 13500
4-4 600g 200g 80g 208 100g ++ 6.3 - -
4-5 700g 170g Og Og 130g +++ 6.2 - -
> 1200
4-6 550g 250g 50g 20g 130g ++ 6.1 40 0
4-17 500g 250g 100g 30g 120g ++ 6.5 - -
- FE, o+ e AaWA, 4+ TR AN, e T AU
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® 27FA d4aF AAEE =27
Salmonella
AL 2A A 227 typhimurium
A=A . Sodium 1008 3]A A] | 1008} s]A A] A=A gH¥AE Aat
oy | NePCE Acid peroxide | AW pH 5] )
(TsH) (B4 pH 7) 12 | gn =a
—75—-2:]_ o T L
170g
G4-1 700 130 ++ 5 70 < 12000
I 3] &
160g
G4-2 700 140 ++ 7.7 - -
8 ®azamh 8
200g
G4-3 600 200 ++ 8.6 - -
8 | (®azash 8
240g
G4-4 600 160 ++ 6.4 70 11000
® | (2a3e &
250g
H4-1 6508 (o0] & Ao} 2l A1) 100g = 6.4 90 5500
250g
34-1 6508 (o} 23282 100g + 6.7 > 60 > 6000
A, ¢ oohe] v, e Fe] GauA, e A% G2
(2) HF 254 $1 EF AR
7hH 244 mE dadA(#sH) 2 pH 54
. . . ul 3] A
2] o]2 | NaDCC Acid SMMn Sodium SM@m 514 A 1008 3] A
bicarbonate | carbonate | peroxide o1 2 A Al pH
. (34 pH 7)
(FEsH)
ojyrt= 240g
(O EA=A]) 500g (oFcIm A 220g 40g Og et 6.7
240g
G4-4 600 0 0 160 ++ 6.4
1 (Eapah 8 8 &
250g
H4-1 650g (oFu] = Al ool AF) Og Og 100g - 6.4
2'70g
H-6 600g (oFo].= A w1 &) 100g 30g Og - 6.6
—RH, ¢ o1 GawA, 20 G, e 38 FRIA

b AE &%

Salmonelia typhimurium

A=

12000
11000

5600

OfjL|Zh= (H] 2 X E) G4 Ha-1 H-6

A SREH Salmonella typhimurium®] W

P amA 594

23}

Salmonenlla typhimurium

frlg=a

a0

70 70

G4-4 H4-1

OfL| ZL=(H] x| &)
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(th HE 254 FRo] 423 54 AdaAH=s ¢d, )
dx 25AQ ofyrt=el vl Al G4-4% 108 A Aol A AAnF 7t FakAl WA
500 314, 10081 314 5 A WAV WA @ekar 5008 814 Al dadAlZE wA
e Ae T 5 AT T HA-13 H-6014 % 108 ~5001) 3] 2] ol A HA

=
o E

olr

- i Iz FEx &2 -
5] Al HsH AZZ1(ZH 50 ppm)
1:10 +++ > 50
1:50 +++ > 50
oyste 1:100 +Ht > 50
(HE2A=A) 1:200 +++ 48.6
1:300 ++ 38.4
1:400 ++ 21.8
1:500 ++ 16.3
1:10 +++ > 50
1:50 ++ 33.8
1:100 ++ 28
G4-4 1:200 ++ 23
1:300 + 12.6
1:400 + 7.3
1:500 = 1.7
1:10 = 0.5
1:50 = 0
1:100 = 0
H4-1 1:200 = 0
1:300 - 0
1:400 = 0
1:500 = 0
1:10 = 0
1:50 - 0
1:100 = 0
H-6 1:200 = 0
1:300 = 0
1:400 = 0
1:500 = 0

o F e A2, o AE Azl

() a3 AAS e 24 2 daFH AA V1A
@ 71 NaDCC®| w2
CsCLNsNaOs+HO > CsHaN:;O5+HOCI(HI 3l 21 & a4k e 24 o2

ﬂ"
o
o
o

@ Ga-4°] Mg
C6H807+N302+C3C12N3N’d.03 +HO—> C611307+ NaO;+C3H3N303+HOCI
-> NasCgHeO7+2H:0+3NaOH+CsCloN3NaOs

@ H4-1¢] W32
HoNSOsH+NasOy+CsClaN3NaOs+HoO —> HoNSOsH+NasOo+CsH3sN3O3+HOC]
-> HoNO9+NaxSO3+H0+C3ClaN3NaOs
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@ H-62] w32
HoNSOsH+C3CloN3sNaOs+NaHCO3+NasCO3+HO —>
HoNSO3H+NaHCO3+NasCO3+CsH3sN3O3+HOCT —> NasCO3+C3ClaN3sNaOs+HoO+NaSO3

o daFH AA A=A TREFDY 254 TEAEY A
(1) 3A Mt 2 vfo]e

Bia Strain TYE 2 aHHE
Sk v A &
o Ul AT Salmonella typhimurium KCCM 41038
HEAY
o HEAIT Brucella ovis ATCC ATCC 25840
o AE A
o Ol PAH A AT Clostridium perfiringens e KCTC 3269
o ZEOZT =R Avian infl . HIN? sHEEA KVCC-
ZFAEFA vian influenza virus
e Aeorn VR1100013
. = Ea ewcastle disease virus LsSota
N Aopn VR1100016
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Salmonella = Nutrient broth
typhimurium = 37+2°C, 22~26A|7F HHY

5 = BHI| broth
Brucella ovis ¥ | . 37:2C. 5% COZ, 3~52UZL HYIQE
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FMD virus
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Table 1. Mortality and Clinical sings after the treatment of test substance

=
[¢)

dol BF

w14

i

Dose group Sex No. of Animals Clinical signs Mortality (%)
Ve Male 5 NCS 0/5 (0)
Female 5 NCS 0/5 (0)
AG(H Z2%A) 50 v 3] Aol Male 5 NCS 0/5 (0)
(400 mg/kg bw) Female 5 NCS 0/5 (0)
AG(HZ254) 1009 314 9} Male D NCS 0/5.0)
(200 mg/kg bw) Female 5 NCS 0/5 (0)
AG(H 225 A1) 500 v 3] 4] Male 5 NCS 0/5.(0)
(40 mg/kg bw) Female 5 NCS 0/5 (0)
VC: Vehicle Control (sterile DW), NCS: No clinical signs
o AFHI  AGHZASA 9t ATwsrt dEEA &)
Table 2. Body weight changes in male rats treated with test substance
Body weights (g)
Dose group
Day 0¥ Day 1 Day 3 Day 6 Day 10 Day 14
Mean 285.19 300.70 304.87 321.74 345.01 363.64
VC SD 2.58 5.56 4.28 5.62 8.69 12.45
n 5 5 5 5 5 5
AG(NZASA) Mean 281.86 295.73 303.50 321.05 342.54 361.47
50 ul 8] 2] SD 8.34 12.17 12.75 16.47 20.46 22.21
(400 mg/kg bw) n 5 5 5 5 5 5
AG(HNZA5A) Mean 27472 292.46 297.71 317.42 341.41 359.69
100 vl 3] 4 o SD 5.96 6.19 7.36 754 10.14 11.16
(200 mg/kg bw) n 5 5 5 5 5 5
AG(H ZASA) Mean 290.28 304.26 308.55 326.89 346.24 368.95
500 \} 3] ] oY SD 14.87 6.32 5.35 3.50 9.72 5.37
(40 mg/kg bw) n 5 5 5 5 5 5
VC: Vehicle control (sterile DW), a): Data after fasting for 14 hrs before the treatment
Table 3. Body weight changes in female rats treated with test substance
Body weights (g)
Dose group
Day 0¥ Day 1 Day 3 Day 6 Day 10 Day 14
Mean 195.38 202.90 206.10 216.16 228.04 23351
Ve SD 7.82 6.89 10.14 10.24 15.56 16.69
n 5 5 5 5 5 5
AG(TH Z‘_i?:ﬂ ) Mean 190.82 196.47 201.65 209.90 225.61 235.88
3| A1 o
50 - 24 o SD 3.96 8.34 5.86 7.27 7.35 8.07
(400 mg/kg bw) n 5 5 5 5 5 5
AG( Wiifﬁj) Mean  191.38 205.19 208.10 217.84 230.27 243.87
5] A1 ol
100 w5} 4 ¢} SD 858 955 8.94 953 9.44 6.90
(200 mg/kg bw) n 5 5 5 5 5 5
AG(Wﬁ‘—ifﬂU Mean 19418 20551 207.85 218.64 226.67 234.22
5] A1 ol
500 1) 5]+ <} SD 565 5.76 6.34 575 7.20 11.27
(40 mg/kg bw) n 5 5 5 5 5 5

VC: Vehicle control (sterile DW), a)

: Data after fasting for 14 hrs before the treatment
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Table 4. Food consumption of male rats treated with test substance

Dose group

Daily mean food consumption (g/animal/day)

Day 1 Day 3 Day 6 Day 10 Day 14
ve Mean 28.84 22.08 23.75 23.69 25.71
SD 0.12 1.47 1.63 1.65 8.94
AGHHZAZA) Mean 29.02 23.06 23.54 22.83 26.08
50 ul] 3] A A
(400 mg/kg bw)  SD 1.19 0.89 145 1.74 9.76
AG(HHERAEA) Mean 29.08 22.87 23.84 23.17 25.72
100 - 3] 4] <4
(200 mg/kg bw)  SD 1.04 0.42 0.77 0.30 10.79
AGHZEAEA) Mean 30.24 22.61 24.15 23.83 24.90
500 1) )4 o
(40 mg/kg bw) SD 416 053 0.61 013 1063
VC: Vehicle control (sterile DW)
Table 5. Food consumption of female rats treated with test substance
Daily mean food consumption (g/animal/day)
Dose group
Day 1 Day 3 Day 6 Day 10 Day 14
c Mean 21.94 16.74 16.47 15.63 16.17
v
SD 1.29 0.57 0.93 1.78 1.57
AG(ZEA=EA) Mean 19.07" 16.18 17.08 16.58 18.55™"
50 vl 3] 4] o}
(400 mg/kg bw)  SD 1.98 0.55 0.05 0.14 0.10
AGHHFZAEA) Mean 23.50 17.92" 16.78 16.33 1877
100 ¥} 5] 4] <4
(200 mg/kg bw)  SD 173 0.99 0.08 0.20 0.74
AGI 24 5A) Mean 23.26 16.61 17.73™ 15.55 16.52
500 vl &]A] <
(10 mg/kg bw)  SD 1.40 047 118 0.61 0.65

VC: Vehicle control (sterile DW), **: p<0.01, compared to vehicle control, ##*: p <0.001, compared to vehicle control

AL
FASTAAZF] A AG(HNE 25A4]) Tl F 500 34 H o] e A
F AR xel Wl gRuAL] FelahA FAean
dA e A AG(HE &AsA) FofatolA] dF7]Hst i xato




Table 6. Water consumption of male rats treated with test substance

Daily mean Water consumption (g/animal/day)

Dose group

Day 1 Day 3 Day 6 Day 10 Day 14
Ve Mean 40.39 32.03 31.48 32.32 33.30
SD 1.29 3.37 3.64 4.00 4.32
AGHZAZEA) Mean 38.54 30.54 29.66 30.99 31.28
50 ) 4o}
(400 mg/kg bw) SD 3.31 0.20 1.46 1.09 1.92
AGHZASA) Mean 38.25 30.37 30.29 30.75 33.40
100 1 3] A 4
(200 mg/kg bw) SD 1.49 0.53 1.57 1.42 1.34
AGZAEA) Mean 40.78 32.16 33.72 34.57 36.95"
500 H) 54 o
(40 mg/kg bw) SD 10.21 1.13 0.54 1.00 0.03

VC: Vehicle control (sterile DW), *: p<0.05, compared to vehicle control

Table 7. Water consumption of female rats treated with test substance

Daily mean Water consumption (g/animal/day)

Dose group
Day 1 Day 3 Day 6 Day 10 Day 14
Ve Mean 28.12 23.47 22.55 23.85 24.09
SD 2.86 0.50 1.24 3.00 1.26
AG(H 22 =A)) Mean 20.05" 22.11™ 22.95 24.60 25.33
50 Hl 5] 4 o)
(400 mg/kg bw) SD 0.59 0.52 0.59 0.00 1.24
AG(H 22 =A)]) Mean 28.98 24.48 22.93 23.85 25.96™
100 1Y 3] 4] <}
(200 mg/kg bw) SD 2.53 0.99 0.80 3.00 1.00
AG(HZASA) Mean 29.42 23.54 23.29 21.60" 23.24
500 w24}
SD 2.10 0.97 1.15 0.93 0.46

(40 mg/kg bw)

VC: Vehicle control (sterile DW), *: p<0.05, compared to vehicle control, **: p<0.01, compared to vehicle control

%k p<(0.001, compared to vehicle control

.
19

ik <= %] AL 2 (LDso)

N “AGNZAEA)S] XA (LDs)S & - &2
@l 400 mg/kg bw H.t} =%t}
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W g4 s " A
O Alge] 74
SR Fol &% (mg/kg bw) FEo]dE (mL/kg bw)
B SHT 0 mg/kg bw 2
AG(E25A]) 500 3] 400 mg/kg bw 2
AGHZ2=A]) 1008] 3] 4] A 200 mg/kg bw 2
o F8 A3
“AGHZ25A)"E @3] Ay Fo] & 1447 AFd 2 HIALEEo] ghao] il o ak=
A, Az AR 2 S5 AFHHES B ey, #3EV T8 & Fhste] A
= ol olRE AT
o AL E 2 JAFAH  AGUHIERAFADA % AAgEE 2 AT o] #EE A
ok okt

Table 1. Mortality and Clinical sings after the treatment of test substance

Dose group Sex No. of Animals Clinical signs Mortality (%)
Ve Male 5 NCS 0/5 (0)
Female 5 NCS 0/5 (0)
AGUZA2EA]) 50 v 8] A ol Male 5 NCS 0/5 (0)
(40 mg/kg bw) Female 15) NCS 0/5 (0)
AG(HZ 25 A) 1009 314 ) Male 2 NES 0/5.40)
(20 mg/kg bw) Female 5 NCS 0/5 (0)
VC: Vehicle Control (sterile DW), NCS: No clinical signs
« AFTHE  AGHZAZAD o5 AWty dae A ok
Table 2. Body weight changes in male rats treated with test substance
Body weights (g)
Dose group
Day 0¥ Day 1 Day 3 Day 6 Day 10 Day 14
Mean 281.50 276.63 287.50 311.30 335.16 352.94
VC SD 9.58 1141 11.97 13.82 16.53 19.18
n 5 5 5 5 5 5
AG(HZA2EA) Mean 283.15 279.77 287.58 306.55 325.43 340.48
50 v 3] A1 SD 7.35 6.94 7.46 8.64 11.45 15.25
(40 mg/kg bw) n 5 5 5 5 5 5
AG(H] 22 = A]) Mean  280.40 272.44 282.46 304.44 325.40 34154
100 v 3] A 4 SD 8.58 13.66 255.81 12.35 12.20 14.49
(20 mg/kg bw) n 5 5 5 5 5 5

VC: Vehicle control (sterile DW), a): Data after fasting for 14 hrs before the treatment
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Table 3. Body weight changes in female rats treated with test substance

Body weights (g)

Dose group

Day 0¥ Day 1 Day 3 Day 6 Day 10 Day 14

Mean 21977 221.06 29524 23546 245,34 251.28

Ve SD 6.79 5.23 8.33 9.70 753 774

n 5 5 5 5 5 5

AG(HZA=A)  Mean 22065 218.39 225,60 241.70 255.30 260,58
50 w24 o) SD 445 5.7 5.24 753 1341 12.95
AGHZA=A)  Mean 21672 214.41 218.94 926,72 236.96 242.22
100 w24 <} SD 1085 9.03 6.68 9.23 11.48 15.06

VC: Vehicle control (sterile DW), a): Data after fasting for 14 hrs before the treatment
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Table 4. Food consumption of male rats treated with test substance

Daily mean food consumption (g/animal/day)

Dose group
Day 1 Day 3 Day 6 Day 10 Day 14
Ve Mean 18.72 24.84 24.67 26.25 24.79
SD 2.95 3.17 1.37 1.95 2.09
AGHZ=ASA]) Mean 19.47 24.23 22.72% 24.33 22.88
50 u) 3] A1 ol
(40 mg/keg bw) SD 3.19 0.41 0.05 0.45 0.42
AGHZASA) Mean 18.31 23.56 23.55 25.03 23.96
100 1 3] 4 4
(20 mg/kg bw) SD 6.95 2.98 1.56 1.32 0.98

VC: Vehicle control (sterile DW)

Table 5. Food consumption of female rats treated with test substance

Daily mean food consumption (g/animal/day)

Dose group
Day 1 Day 3 Day 6 Day 10 Day 14
Ve Mean 18.27 19.82 18.37 20.50 17.64
SD 0.61 1.15 0.42 0.08 0.41
AG(HZ=ASA]) Mean 16.88s 3 20.23 20.95x3kx 22.98 19.8633
50 ) 54l
(40 mg/kg bw) SD 0.76 1.11 1.46 3.63 0.96
AGHZ=ASA]) Mean 15,57 18.84 18.03 18.77 17.82
100 Hj 3] A 4
(20 mg/kg bw) SD 0.46 0.29 0.54 1.09 1.04

VC: Vehicle control (sterile DW), ##x: p <0.001, compared to vehicle control
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Table 6. Water consumption of male rats treated with test substance

Daily mean Water consumption (g/animal/day)

Dose group

Day 1 Day 3 Day 6 Day 10 Day 14
Ve Mean 26.61 33.46 39.06 36.75 41.50
SD 0.00 2.72 4.32 1.89 5.07
AGI 24 5A) Mean 26.66 30.917 32.19™ 31.21™ 32.11™
50 ) 349}
(40 mg/kg bw) SD 2.31 0.62 0.61 0.84 0.45
AG ZAEA) Mean 22.09" 30.83" 33.67" 32.33™ 33.99™
100wl 3] 2] o
(20 mg/kg bw) SD 4.67 0.79 0.55 1.38 0.00

VC: Vehicle control (sterile DW), *: p<0.05, compared to vehicle control, #*: p<0.01, compared to vehicle control

wxx0 p<0.001, compared to vehicle control

Table 7. Water consumption of female rats treated with test substance

Daily mean Water consumption (g/animal/day)

Dose group

Day 1 Day 3 Day 6 Day 10 Day 14
Ve Mean 24.33 26.37 26.09 24.69 25.70
SD 2.59 2.51 1.50 1.19 1.87
AGH ZA2E=A) Mean 20.73%x 28.38 28.48 30.49x3* 29.39*
50w 5] 4]
(40 mg/kg bw) SD 2.10 2.92 3.36 3.94 2.68
AGHZASA) Mean 20.05% % 26.03 26.62 22.37 26.30
100 ¥ 5] 4] <4
(20 mg/kg bw) SD 0.31 0.96 1.63 0.12 3.05

VC: Vehicle control (sterile DW), *: p<0.05, compared to vehicle control, #*: p<0.01, compared to vehicle control

%k p<(0.001, compared to vehicle control

o R X AL (LDso)

oM “AG(HEAEA"S] RbEAAF(LDs) = o - 7 25 &3 4y =

g9l 40 mg/kg bw HT} =kt
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Table 1. Mortality and Clinical sings after the treatment of test substance

Dose group No. of Animals Clinical signs Mortality (%)
1 NCS
AGH Z=25A)
1000 3] 4 o 2 NCS 073
(0.5mL/site) ©
3 NCS

NCS: No clinical signs

« ASTHE L AG(HELEADA o7 AFHEIF AR A G

Table 2. Body weight changes in male rats treated with test substance

Body weights (kg)

group Ani.No -y 0 Day1 Day 2 Day3 Day 6 Day9 Day 12 Day 14
1 2.60 257 2.64 271 2.78 295 3.09 312
AG(H 225 A4]) o 2.30 298 239 231 238 946 2.60 958
1008 3] 41 o 3 2,62 2770 973 281 292 3.08 318 396
(0.5mL/site) Mean 251 252 256 261 2.69 2.83 296 2.99
SD 0.18 0.22 0.22 0.26 0.28 0.33 0.31 0.36
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Table 4. Grade of skin reactions (Test substance)

Applslictztlon Intact (W] 23}) Abraded (Z3})
Group Reactions Esfl'g;hg:riaion Oedema EFYthfir:;a%ioiSChar Oedema
Time
24h  48h 72h 24h 48h 72 h 24h  48h  72h 24h 48h 72 h
Ani. ID
1 0 0 1 0 0 0 0 0 1 0 o 0
2 2 1 1 0 0 0 2 1 1 0 0 0
AG 3 1 1 1 0 o0 0 2 1 1 0 0 0
(A =2=5A) Sum 3 2 3 0 0 0 4 2 3 0 0 0
1008] &}
(0.5mL /site) Mean 1 067 1 0 0 0 134 067 1 0 0 0
P.LS. 5.68
P.LL 1.42

L 16.06.30 ash
| enitimie S
1008 2204

- 9% A4 B}

AGHHEAZA) A8 5 724 &< #2812 JFRA=sAF(PlLLE 1428
ArEE o] AG(HZEASA)S dFA=54 Bg 43 ot A=A o w B7hE T
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Table 1. Mortality and Clinical sings after the treatment of test substance

Dose group No. of Animals Clinical signs Mortality (%6)
1 NCS
AG(HHZASA))
1004} 8] 4 o) 2 NCS 073
(0.1mL/site) ©
3 NCS

NCS: No clinical signs

« AFHEE  AG(HELEA)A 2T AFHsrE HFHA G

Table 2. Body weight changes in male rats treated with test substance

Body weights (kg)

B Ani. No Day 0 Day 1 Day 2 Day 3

1 2.43 2.43 2.46 2.48

AG(HZA=A) 2 1.86 1.83 1.82 2.18
100H) 3] A A 3 2.58 2.53 2.60 2.61
(0.1mL/site) Mean 2.29 2.26 2.29 2.42
SD 0.38 0.38 0.42 0.22

AGH 225AD100M 34 =& 5 1A Zkel] 3vie] F 2npefollA F-Fo] #Z

3
QAaL, 24 BL 48, 2N ke M= ARy 2, ARt 1, B3 ZHlze] R A ¥
of 7} e Y A Fu AAES FEAT
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Table 4. Grade of ocular irritation in rabbits

Ocular Lesions

Animal ID

Hours after treatment

Degree of

Cornea .
opacity

1
24

48
72

Mean (24, 48, 72h)

1
24

48
72

Mean (24, 48, 72h)

Redness

1
24

48
72

Mean (24, 48, 72h)

Conjunctivae

Chemosis

1
24

48
72

Mean (24, 48, 72h)

eleoBeoNeoNS  HeloBhoNol eolhoNolBoBol  ollolBoNeoNel =

eleloBolBololoNeoNeNololololoNelolhoBoRo Rl S

OO O O HODIO OO OO0 OO OO oo |w

- AAIH B

AG(TH 225 A]) 100 84 92 “Category 2Bl a2

el A
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@ H4-1 A5 A3

@ FAATEANG A0

O Aldae 74

A& Fo8% (mg/kg bw) FAN=ZF (mL/kg bw)
A SHT 0 mg/kg bw 20
H4-1 50 vl 3] H 400 mg/kg bw 20
H4-1 100 ul 3]A] ol 200 mg/kg bw 20
H4-1 500 nj] 3] N 40 mg/kg bw 20
O T8 Ay
‘H4-1"E 3] A A7 Fo $ 1497 AMY 2 HiAbsEo] WAl R A3 A
T3 AR 92 55 AFHAES #ESsG o, 3EVL TR FAHSY MAEE o
A ARE HASA T
e AL E 2 AT H4-19 93 Al E 2 AddFAbo] #EEA ekt

Table 1. Mortality and Clinical sings after the treatment of test substance

Dose gr No. of Clinical sign ity (0
0Se group Sex Animals cal s1gns Mortality (%)
Ve Male 5 NCS 0/5.(0)
_ Female 5 NCS 0/5 (0)
H4-1 50 v 3]} Male 5 NCS 0/5 (0)
(400 mg/kg bw) Female 5 NCS 0/5 (0)
HA4-1 100 uj 3] 2] of Male 5 NCS 0/5 (0)
H4-1 500 vl 3] 2 el Male 5 NCS 0/5.(0)
(40 mg/kg bw) Female 5 NCS 0/5 (0)
VC: Vehicle Control (sterile DW), NCS: No clinical signs
o AFHI . H4-190 ot A|FWsrt BF= R &t
Table 2. Body weight changes in male rats treated with test substance
Body weights (g)
Dose group
Day 0¥ Day 1 Day 3 Day 6 Day 10 Day 14
Mean 285.19 300.70 304.87 321.74 345.01 363.64
VC SD 2.58 5.56 4.28 5.62 8.69 12.45
n 5 5 5 5 5 5
) Mean 280.58 295.60 303.63 322.59 346.84 364.48
H4-1 50 W] 3] 4] <}
SD 8.20 8.35 8.10 10.53 9.06 8.85
(400 mg/kg bw)
n 5 4 4 4 4 4
) Mean 281.12 299.02 304.82 321.59 346.63 367.66
H4-1 100 8} 3] 4] o}
SD 7.80 12.35 14.23 16.82 22.16 26.37
(200 mg/kg bw)
n 5 5 5 5 5 5
HA-1 500 ) 34 o} Mean 283.37 301.41 309.23 326.16 347.89 361.49
(40 mg/kg bw) SD 6.95 7.54 9.02 9.77 12.39 13.11
n 5 5 5 5 5 5

VC: Vehicle control (sterile DW), a)

: Data after fasting for 14 hrs before the treatment
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Table 3. Body weight changes in female rats treated with test substance

Body weights (g)

Dose group
Day 0% Day 1 Day 3 Day 6 Day 10 Day 14
Mean 195.38 202.90 206.10 216.16 228.04 23351
ve SD 7.82 6.89 10.14 10.24 1556 16.69
n 5 5 5 5 5 5
HA-1 50 4] 34 o) Mean 190.84 202.37 204.45 210.82 221.05 227.04
(400 mg/kg bw) SD 6.26 .70 1058 9.16 10.90 9.72
n 5 5 5 5 5 5
HA-1 100 4] 34 o) Mean 190.76 200.71 204.75 21051 219.66 227.76
(200 mg/kg bw) SD 9.92 12.49 12.19 1057 9.12 9.85
n 5 5 5 5 5 5
FA-1 500 6] 54191 Mean 190.39 205.51 204.57 215.83 230.29 239.32
(40 mg/kg bw) SD 7.14 9.00 8.38 6.17 7.10 8.20
n 5 5 5 5 5 5

VC: Vehicle control (sterile DW), a): Data after fasting for 14 hrs before the treatment

FRABHAFE A3 HA-1 508 34, 1008 141, 500w 814je} ol
B0 Rzl wal ARAATE FolsA Fekdc
AR F F A HA-1 500 8141, 1004} 84 o, 5008 34 o ol

5713k dzitel wal AR Se G5 F789

Table 4. Food consumption of male rats treated with test substance

rlo

rlo

Daily mean food consumption (g/animal/day)

Dose group
Day 1 Day 3 Day 6 Day 10 Day 14
ve Mean 28.84 22.08 23.75 23.69 25.71
SD 0.12 1.47 1.63 1.65 8.94
i Mean 25.86 23.73% 24.39 24.18 24.72
H4-1 50 8 3] <8
(400 mg/kg bw)  gp 531 017 0.14 0.48 0.27
H4-1 100 |} Mean 33.05%* 24.29 s 24.02 24.23 25.46
8] A ol
(200 mg/kg bw) SD 0.88 0.26 0.17 0.52 0.53
H4-1 500 5} Mean 30.92 24,98 23.94 23.22 23.40
3] A ol
(40 mg/kg bw) SD 0.23 1.81 1.33 0.76 0.97

VC: Vehicle control (sterile DW), *: p<0.05, compared to vehicle control, **: p<0.01, compared to vehicle control
k%0 p <0.001, compared to vehicle control
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Table 5. Food consumption of female rats treated with test substance

Daily mean food consumption (g/animal/day)

(40 mg/kg bw)

Dose group
Day 1 Day 3 Day 6 Day 10 Day 14
ve Mean 21.94 16.74 16.47 15.63 16.17
SD 1.29 0.57 0.93 1.78 157
HA-1 50 9] 84 o Mean 23.20 17815 16.32 15.23 16.17
(400 mg/kg bw)  qp 0.82 0.00 1.33 1.44 1.03
H4-1 100 ) Mean 22.66 17.645%x 17.34 16.32 17.57*
ERE
(200 mg/kg bw) SD 2.64 0.46 0.55 0.18 0.30
H4-1 500 1y Mean 26.15%* 172953 17.85% 16.48 17.93%
54 o}
SD 3.62 0.39 1.20 0.16 0.75

w60 p <0.001, compared to vehicle control

VC: Vehicle control (sterile DW), *: p<0.05, compared to vehicle control, **: p<0.01, compared to vehicle control

(40 mg/kg bw)

FASFHAF A5 He-1 FATF 500 A Folge Fof
ol vlEl] SFAFH el FoskAl sk
FRSFAA D A9 509 Aol 500 A Felelq Fol F U7
izt vld] o)Al FAasSIAY S7FsE Ttk
Table 6. Water consumption of male rats treated with test substance
Daily mean Water consumption (g/animal/day)
Dose group
Day 1 Day 3 Day 6 Day 10 Day 14
Ve Mean 40.39 32.03 31.48 32.32 33.30
SD 1.29 3.37 3.64 4.00 432
H4-1 50 5] 3] 4]l Mean 30.63%*x* 34.56 31.80 33.78 36.20
(400 mg/kg bw)  gp 7.22 2.05 0.16 0.32 043
H4-1 100 j Mean 39.06 30.11 31.10 32.72 34.95
3] A o
(200 mg/kg bw) SD 1.24 0.61 0.92 0.09 0.16
H4-1 500 =y Mean 37.67 30.81 31.07 29.29 30.95
3] A o
SD 0.39 0.13 1.94 0.30 0.33

VC: Vehicle control (sterile DW), ##x: p<0.001, compared to vehicle control
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Table 7. Water consumption of female rats treated with test substance

Daily mean Water consumption (g/animal/day)

Dose group
Day 1 Day 3 Day 6 Day 10 Day 14
ve Mean 28.12 23.47 22.55 23.85 24.09
SD 2.86 0.50 1.24 3.00 1.26
Mean 25.36 2120 19,673 20.61%* 22.67
H4-1 50 v} 8] o
(400 mg/kg bw) SD 2.44 0.80 1.48 0.98 0.66
Mean 27.25 23.27 22.10 22.96 2452
H4-1 100 v 3] 2] of
(200 mg/kg bw) SD 1.68 1.12 1.04 1.86 246
HA1 500 0] sjaqey  Mean 33.34#%% 23.19 23.50 24.15 27 80
(40 mg/kg bw) SD 0.38 2.07 0.23 0.47 0.79

VC: Vehicle control (sterile DW), **: p<0.01, compared to vehicle control, ***: p<0.001, compared to vehicle control

o R X AL RE(LDso)
Po A “H4-1"9] WX ALEH(LDs)S - 5 B AT =% A Hugwa
mg/kg bw ®t} =k}

A=A Fo] 83 (mg/kg bw) Folde (ml/kg bw)
Ui ST 0 mg/kg bw 2
H4-1 50u) 3] <Y 400 mg/kg bw 2
H4-1 1009] 3] 2] <} 200 mg/kg bw 2
O T8 Ay
‘H4-1"5 @3] A3 Fo & 14497 AMY 2 HAbsEo B Ao QAT A

20
i
it

of

©

= thste] §ebA W HdAE AA Ay BE A
(e}

=

0%
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Table 1. Mortality and Clinical sings after the treatment of test substance

Dose group Sex No. of Animals Clinical signs Mortality (%)
Ve Male 5 NCS 0/5 (0)
Female 5 NCS 0/5 (0)
H4-1 50 1)) 3] 214 Male 5 NCS 0/5 (0)
(40 mg/kg bw) Female 5 NCS 0/5 (0)
H4-1 100 8] 3] Ao Male 5 NCS 0/5 (0)
(20 mg/kg bw) Female 5 NCS 0/5 (0)
VC: Vehicle Control (sterile DW), NCS: No clinical signs
o AFW3
A AAATHE 9 H4-1 1008 AN FojFe Fo & AR7|E Fob
el Blsl Aol FolstAl Zastd o, oL 9 Ha-1o o3 AFTwsts a3
A eFgkh.
Table 2. Body weight changes in male rats treated with test substance
Body weights (g)
Dose group
Day 0¥ Day 1 Day 3 Day 6 Day 10 Day 14
Mean 281.50 276.63 287.50 311.30 335.16 352.94
VC SD 9.58 11.41 11.97 13.82 16.53 19.18
n 5 5 5 5 5 5
] Mean 281.86 271.51 283.15 302.05 322.45 337.63
H4-1 50 vl 8] 4] 4
SD 8.12 8.53 9.31 9.65 9.47 10.42
(40 mg/kg bw)
n 5 5 5 5 5 5
] Mean — 254.12x%%x% 272.36 285.70 310.20 332.45 348.60
HA-L 100w =1=1eh g 5.60 9.56 10.12 12.04 1252 17.16
(20 mg/kg bw) ’ ’ ' ' ' '
n 5 5 5 5 5 5

VC: Vehicle control (sterile DW), a): Data after fasting for 14 hrs before the treatment, ***: p<0.001, compared to vehicle

control

Table 3. Body weight changes in female rats treated with test substance

Body weights (g)

Dose group ;
Day 0? Day 1 Day 3 Day 6 Day 10 Day 14
Mean 219.77 221.06 225.24 235.46 245.34 251.28
Ve SD 6.79 5.23 8.33 9.70 753 7.74
n 5 5 5 5 5 5
H4-1 50 #) 3] 4] of Mean 222.08 219.99 224.94 235.36 243.16 245.94
(40 mg/kg bw) SD 8.99 8.56 6.83 10.85 773 8.83
n 5 5 5 5 5 5
H4-1 100 1) 32 <) Mean 221.80 215.49 220.78 227.20 233.78% 241.84
(20 mg/kg bw) SD 6.72 6.11 6.25 6.21 8.42 10.24
n 5 5 5 5 5 5

VC: Vehicle control (sterile DW), a): Data after fasting for 14 hrs before the treatment, *: p<0.05, compared to vehicle

control
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Table 4. Food consumption of male rats treated with test substance
Daily mean food consumption (g/animal/day)
Dose group
Day 1 Day 3 Day 6 Day 10 Day 14
Ve Mean 18.72 24.84 24.67 26.25 24.79
SD 2.95 3.17 1.37 1.95 2.09
H4-1 50 #] 34 ol Mean 17.39 24.52 22.86%* 25.15 23.90
(40 mg/kg bw) SD 0.46 1.82 0.44 0.19 0.70
H4-1 100 =y Mean 18.69 26.13 24.88 26.57 25.48
3] 41
(20 mg/kg bw) SD 0.14 0.38 0.97 0.40 1.11
VC: Vehicle control (sterile DW), *: p<0.05, compared to vehicle control
Table 5. Food consumption of female rats treated with test substance
Daily mean food consumption (g/animal/day)
Dose group
Day 1 Day 3 Day 6 Day 10 Day 14
Ve Mean 18.27 19.82 18.37 20.50 17.64
SD 0.61 1.15 0.42 0.08 0.41
H4-1 50 #] 3] A1l Mean 15.70%%* 19.35 18.71 18.63:#: 15.94
(40 mg/kg bw) SD 0.65 1.08 1.26 175 118
H4-1 100 =) Mean 12.91 %3 19.20 16.85%* 17.51 5% 1761
8] A7 of
(20 mg/kg bw) SD 147 0.02 0.37 0.54 0.71
VC: Vehicle control (sterile DW), **: p<0.01, compared to vehicle control, ***: p <0.001, compared to vehicle control
. e AAR
FASFAAGE A% 22 H FA5Y
A ST A5 50w HA, 1008 HA G FlEe Fol T QAN
@3 WS W A A el frolahAl Pt
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Table 6. Water consumption of male rats treated with test substance

Daily mean Water consumption (g/animal/day)

(20 mg/kg bw)

Dose group
Day 1 Day 3 Day 6 Day 10 Day 14
Ve Mean 26.61 33.46 39.06 36.75 41.50
SD 0.00 2.72 4.32 1.89 5.07
H4-1 50 #] 5] A1 ol Mean 21.25% %% 31.01 31.52%%* 28.19%%* 31.93 %%
(40 me/kg bw) SD 150 216 0.85 283 0.05
H4-1 100 =) Mean 26.13 30.54* 32.41 %% 31.58%** 33.60%3%x*
84
SD 1.42 0.72 0.71 0.24 0.55

VC: Vehicle control (sterile DW), *: p<0.05, compared to vehicle control, #**: p<0.001, compared to vehicle control

Table 7. Water consumption of female rats treated with test substance

Daily mean Water consumption (g/animal/day)

Dose group
Day 1 Day 3 Day 6 Day 10 Day 14
ve Mean 24.33 26.37 26.09 24.69 25.70
SD 2.59 2.51 1.50 1.19 1.87
HA-1 50 ¥ 8149 ol Mean 192553 27.05 25.97 20.88% 21.95%x*
(40 mg/kg bw) SD 0.22 0.21 112 1.04 0.05
H4-1 100 =y Mean 20.22% 26.00 24.60 24.36 27.24
ERE
SD 2.20 0.50 0.23 3.29 2.45

(20 mg/kg bw)

VC: Vehicle control (sterile DW), **: p<0.01, compared to vehicle control, *#**: p<0.001, compared to vehicle control

P o A “H4-179] WA S (LDsg) 2 < - 5
40 mg/kg bw HUt} =

. RP2A
WAV FE T ATE TR sl FU4% WIUAE NG At BE A
oA ol gazdol #AEA ekskt,

+ h X AL (LDso)

2% v 4Y wd A Huew
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Table 1. Mortality and Clinical sings after the treatment of test substance

Dose group No. of Animals Clinical signs Mortality (%6)
1 NCS
H4-1 200vH 3] A <4 2 NCS 0/3
(0.5mL/site) 0)
3 NCS

NCS: No clinical signs

o AFW3: : Ha4-10 93 AFwstrt #EHA sk

Table 2. Body weight changes in male rats treated with test substance

Body weights (kg)

group Ani. No Day 0 Day 1 Day 2 Day 3

1 1.96 2.07 2.19 221

2 2.39 2.32 2.34 2.34

H4-1 2008] 3] 4] <4 3 2.33 2.36 2.39 2.40
(0.5mL/site) Mean 2.23 225 2.31 2.48
SD 0.23 0.16 0.10 0.32

L ]

&
wAe Ao o Aolw, AHEA
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Table 4. Grade of skin reactions (Test substance)

Applsli(iztlon Intact (W]&3}) Abraded (Z3})
Group React%ons Esfl'lr;’;["hfeorlr"lr?la%on Oedema Erﬂhfi?r?la%ioi%har Oedema
me
24h 48h  72h 24h 48h 72 h 24h  48h 72h 24h 48h 72 h
Ani. ID
1 0 0 0 0 0 0 0 0 0 0 0 0
2 0 0 0 0 0 0 0 0 0 0 0 0
Ha-1 3 0 0 0 0 0 0 0 0 0 0 0 0
2008] 3]0 Sum 0 0O 0 0 0 0 0 0 O 0 0 0
(0.5mlL/site) Mean 0 0 0O 0 O 0 0 0 0 0 0 0
P.IS. 0
P.IL 0

< H4-1 m¥A}2 918>

e YE AIFA HU}
H4-1 2008 3A1o A& 3 7247F S #FH 12 R AFAFPLL)E 022
AEE o] H4-19] X124 B4 A3 ofst x4 o= HrbE At
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YA A

O A9 +4
NgE BE 4 48 24 Fol29  %olF (ml)
- -t 0
Fol o]
H4-1 2008] 3]4] Y =) 0.1
o F& A%
“HA-1" Sk F 1, 24, 48, T200PAZHA) AR 9 NALSE B gel R, J4SY % 4§
299 erusiE BAs
e AMEE 2 4T L Ha-19 93 Al sE 2 Aol #dEEA Lk
Table 1. Mortality and Clinical sings after the treatment of test substance
Dose group No. of Animals Clinical signs Mortality (%6)
1 NCS
H4_1 ZOOHH ;3;1)’\3!91!] 2 NCS 0/3
(0.1mL/site) (0)
3 NCS
NCS: No clinical signs
o AFWE : H4-19 o Azwsrt 2= okt
Table 2. Body weight changes in male rats treated with test substance
Body weights (kg)
group Ani. No Day 0 Day 1 Day 2 Day 3
1 2.74 2.78 2.81 2.83
) 2 2.39 2.30 2.38 2.34
HA-1 2000 5]~ ) 3 250 252 256 257
(0.1mL/site) Mean 0.21 0.24 0.22 0.25
SD 3 3 3 3
. hurgo] W3
H4-1 200W) Ao =& F 1, 24, 48 T2A1 o= Zd &8 A9 uy RFy
TH &0l #F HA ol FrF HEs WY kA Fa APS FTERANAT
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Table 4. Grade of ocular irritation in rabbits

Ocular Lesions

Animal ID

Hours after treatment

Degree of

Cornea .
opacity

1
24

48
72

Mean (24, 48, 72h)

1
24

48
72

Mean (24, 48, 72h)

Redness

1
24

48
72

Mean (24, 48, 72h)

Conjunctivae

Chemosis

1
24

48
72

Mean (24, 48, 72h)

cleoNeoNeolH clHoNoNoleol o oo NoNol ol o NoNoNel 5
OO O O OO0 OO O OO OO OO o OO

OO O O HODIO OO OO0 OO OO oo |w

. AR B

H4-1 2009
k15 9},

EEERS

“Category 2B”¢l

st Ed= AASA

4=
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@ H6 A% 23
@ FAATEANY A

O Aldae 74

A& Fo] 8% (mg/kg bw) FINZF (mL/kg bw)
U ST 0 mg/kg bw 20
H-6 50 v 3] A]eH 400 mg/kg bw 20
H-6 100 8 3]4] ol 200 mg/kg bw 20
H-6 500 B 3] 2] oN 40 mg/kg bw 20
O F8 A%

c AHRE R AZFTE C H6Ol o3 AgsE R ATl BEHEA sk

Table 1. Mortality and Clinical sings after the treatment of test substance

D No. of Clinical si . o

0se group Sex Animals inical signs Mortality (%)
Ve Male 5 CS 0/5 (0)
Female 5 CS 0/5 (0)
H-6 50 v 3] 4 Male 5 NCS 0/5 (0)
(400 mg/kg bw) Female 5 NCS 0/5 (0)
H-6 100 1 3] 2]l Male 5 NCS 0/5 (0)
(200 mg/kg bw) Female 5 NCS 0/5 (0)
H-6 500 v 3]4] A Male 5 NCS 0/5 (0)
(40 mg/kg bw) Female 5 NCS 0/5 (0)

VC: Vehicle Control (sterile DW), NCS: No clinical signs

« AFTHI  H-60 o ATHs7E B2 A ok

Table 2. Body weight changes in male rats treated with test substance

Body weights (g)

Dose group =
Day 0 Day 1 Day 3 Day 6 Day 10 Day 14
Mean 285.19 300.70 304.87 321.74 345.01 363.64
VvC SD 2.58 5.56 4.28 5.62 8.69 12.45
n 5 5 5 5 5 5
H-6 50 1] 34 <) Mean 283.80 301.88 304.80 323.27 345.88 362.36
(400 mg/kg bw) SD 4.02 6.62 9.76 11.05 13.07 14.29
n 5 4 4 4 4 4
H-6 100 1 8] 4] Mean 283.17 299.75 305.14 322.68 338.92 359.11
(200 mg/kg bw) SD 5.65 9.84 9.14 10.99 25.43 28.95
n 5 5 5 5 5 5
H-6 500 1 34 ol Mean 281.49 300.04 305.38 323.65 347.71 366.09
(40 mg/kg bw) SD 6.33 7.7 9.22 11.58 13.84 16.55
5 5 5 5 5 5

VC: Vehicle control (sterile DW), a): Data after fasting for 14 hrs before the treatment
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Table 3. Body weight changes in female rats treated with test substance

Body weights (g)

Dose group

Day 0% Day 1 Day 3 Day 6 Day 10 Day 14
Mean 195.38 202.90 206.10 216.16 228.04 233.51
VC SD 7.82 6.89 10.14 10.24 15.56 16.69
n 5 5 5 5 5 5
H-6 50 ¥ &4 <) Mean 193.93 205.67 207.49 215.56 228.60 235.37
(400 mg/kg bw) SD 2.47 2.40 5.82 4.52 5.04 6.69
n 5 5 5 5 5 5
H-6 100 # 3] 4] ol Mean 195.63 208.47 208.14 221.85 236.51 245.96
(200 mg/kg bw) SD 6.78 8.12 9.88 9.47 9.38 8.47
n 5 5 5 5 5 5
H-6 500 #] 3] 4]l Mean 192.57 203.44 203.36 212.49 219.47 222.61
(40 mg/kg bw) SD 7.60 7.60 9.55 8.63 8.84 11.86
n 5 4 4 4 4 4

VC: Vehicle control (sterile DW), a): Data after fasting for 14 hrs before the treatment

w4 A5 H-6 500 &2, 1000] &4, 5008] 84 Folie
713 ok tzel vls) AAR A A folahAl Sk
AA=e] A$ H-6 508 5400, 1009 FA, 5008 Al Foj
Bk dzel wlal A RAAFE fola STk AY e,

Table 4. Food consumption of male rats treated with test substance

Daily mean food consumption (g/animal/day)

Dose group

Day 1 Day 3 Day 6 Day 10 Day 14

Ve Mean 28.84 22.08 23.715 23.69 25.71

SD 0.12 1.47 1.63 1.65 8.94

H-6 50 ® 34 Mean 32.66x%: 25.56%#% 24.75 24.10 24.70
(400 mg/kg bw) SD 0.59 0.62 0.20 0.40 0.16
H-6 100 v] 324  Mean 32.80* 24.05%:x 23.98 20.78 24.50
(200 mg/kg bw) SD 3.10 1.41 1.64 4.40 3.00
H-6 500 1) 3|4  Mean 31.62 23.94%x 24.12 23.40 25.11
(40 mg/kg bw) SD 3.63 1.01 1.08 0.23 0.25

VC: Vehicle control (sterile DW), *: p<0.05, compared to vehicle control, **: p<0.01, compared to vehicle control

w60 p <0.001, compared to vehicle control

Table 5. Food consumption of female rats treated with test substance

Daily mean food consumption (g/animal/day)

Dose group

Day 1 Day 3 Day 6 Day 10 Day 14
Mean 21.94 16.74 16.47 15.63 16.17
ve SD 1.29 0.57 0.93 1.78 157
H-6 50 1] 3] Mean 23.45% % 16.86 17.45%x 16.55 17.32
(400 mg/kg bw) SD 0.46 0.05 0.49 0.01 0.60
H-6 100 8] 3|24  Mean 22.88 16.43 18.93 3k 17,693 14,293
(200 mg/kg bw) SD 0.38 0.39 0.16 0.93 0.53
H-6 500 v 341  Mean 21.38 15.09 16.76 14.29 15.29
(40 mg/kg bw) SD 0.18 2.98 0.10 0.53 1.74

VC: Vehicle control (sterile DW), #x: p<0.01, compared to vehicle control, ##*: p <0.001, compared to vehicle control
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Table 6. Water consumption of male rats treated with test substance

Daily mean Water consumption (g/animal/day)

Dose group
Day 1 Day 3 Day 6 Day 10 Day 14
Ve Mean 40.39 32.03 31.48 32.32 33.30
SD 1.29 3.37 3.64 4.00 4.32
H-6 50 1] 32 Mean 37.42 30.92 30.68 30.83 33.42
(400 mg/kg bw) SD 2.54 1.07 0.89 1.12 0.53
H-6 100 1] 34l  Mean 38.34 33.23 31.21 29.48 35.37
(200 mg/kg bw) SD 4.00 1.23 1.63 6.53 2.37
H-6 500 1] &<l Mean 37.22 29.15% 30.62 31.33 34.36
(40 mg/kg bw) SD 0.80 0.65 1.12 1.74 3.13
VC: Vehicle control (sterile DW), *: p<0.05, compared to vehicle control
Table 7. Water consumption of female rats treated with test substance
Daily mean Water consumption (g/animal/day)
Dose group
Day 1 Day 3 Day 6 Day 10 Day 14
Ve Mean 28.12 23.47 22.55 23.85 24.09
SD 2.86 0.50 1.24 3.00 1.26
H-6 50 8] 3] o Mean 26.95 21.17 20.56 22.49 23.50
(400 mg/kg bw) SD 1.59 0.32 0.08 0.60 10.05
H-6 100 8] 3] Mean 30.84 23.00 24.66 25.72 26.65
(200 mg/kg bw) SD 0.61 0.81 0.64 0.88 0.56
H-6 500 ) 3] H Mean 30.16 24.55 25.21 25.59 21.07
(40 mg/kg bw) SD 0.23 3.70 4.14 4.37 1.98

VC: Vehicle control (sterile DW), *: p<0.05, compared to vehicle control

o R X AL (LDso)
Po A “H-6"¢] WFEXALZE(LDy)S ¢ F BF AT =
mg/kg bw Rt} =k}

e
>
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@ F4ANEANG 2%
O Al T4
AEd=Z Fo8% (mg/kg bw) Fo AN (mL/kg bw)
S5 0 mg/kg bw 2
H-6 501} 3] 4] <t 400 mg/kg bw 2
H-6 1000 3] 4]} 200 mg/kg bw 2
o F8& Az
H-6"% 93 43 Fol & 14U7 AP R WIAbSEe] waeln, E, AFush,
AR 2 e AASE BAGen, BRI TR F RAsd AR o4 o
5 Aabekd
e AMGE 2 AT H64 9k Al E 9 Sl AEEA T
Table 1. Mortality and Clinical sings after the treatment of test substance
Dose group Sex No. of Animals Clinical signs Mortality (%)
Ve Male 5 NCS 0/5 (0)
Female 5 NCS 0/5 (0)
H-6 50 v} 3] 2] of Male 5 NCS 0/5 (0)
(40 mg/kg bw) Female 5 NCS 0/5 (0)
H-6 100 v &2 o Male 5 NCS 0/5 (0)
(20 mg/kg bw) Female 5 NCS 0/5 (0)
VC: Vehicle Control (sterile DW), NCS: No clinical signs
. AT
FAAFAE A4S H-6 500, 1008 HH Fojze Fo F A¥|7E Fat v
o Hls] AFo]l fFoltA iR e, 1 ¢ H-69 o AFTwse= By
A 2 AT
dAA TSI A5 H-60 ot ATws= BEHA Edoh
Table 2. Body weight changes in male rats treated with test substance
Body weights (g)
Dose group "
Day 0 Day 1 Day 3 Day 6 Day 10 Day 14
Mean 281.50 276.63 287.50 311.30 335.16 352.94
VC SD 9.58 11.41 11.97 13.82 16.53 19.18
n 5 5 5 5 5 5
) Mean  252.56%:% 266.48 279.78 298.85 318.20 335.48
H-6 50 ] 8]}
SD 3.03 3.06 1.93 5.39 9.02 10.68
(40 mg/kg bw)
n 5 5 5 5 5 5
) Mean  257.15%xx% 274.46 283.83 307.23 326.48 344.30
H-6 100 1} 3] 4] ol
SD 9.78 13.08 15.25 19.38 20.60 23.86
(20 mg/kg bw)
n 5 5 5 5 5 5

VC: Vehicle control (sterile DW), a): Data after fasting for 14 hrs before the treatment, =+ p <0.001, compared to vehicle

control
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Table 3. Body weight changes in female rats treated with test substance

Body weights (g)

Dose group
Day 0¥ Day 1 Day 3 Day 6 Day 10 Day 14
Mean 219.77 221.06 225.24 235.46 245.34 251.28
Ve SD 6.79 5.23 8.33 9.70 7.53 7.74
n 5 5 5 5 5 5
H-6 50 W] 341 o Mean 219.48 215.24 218.90 226.44 232.92 242.90
(40 mg/kg bw) SD 9.66 9.35 9.03 12.67 15.42 16.76
n 5 5 5 5 5 5
H-6 100 1] 34 o Mean 221.02 219.29 222.68 231.58 238.52 246.74
(20 mg/kg bw) SD 6.83 3.21 481 11.11 13.94 16.79
n 5 5 5 5 5 5
VC: Vehicle control (sterile DW), a): Data after fasting for 14 hrs before the treatment
- ARHAZ
TFAALRAA AT A9 50u Al Foie Fof & ARV|IF gl H] A
SSHA 72t
FAABAAZF A% 500 e, 1008 FHH Rz Fol F A7 o
ol wlEl o)k Al FHAEHS
Table 4. Food consumption of male rats treated with test substance
Daily mean food consumption (g/animal/day)
Dose group
Day 1 Day 3 Day 6 Day 10 Day 14
Ve Mean 18.72 24.84 24.67 26.25 24.79
SD 2.95 3.17 1.37 1.95 2.09
H-6 50 ] s41e)  Mean 16.33 23.42 22.26" 23.86™ 23.24
(40 mg/kg bw) SD 3.22 2.55 1.25 0.32 0.37
H-6 100 1] 8]2jel  Mean 20.21 24.24 23.88 25.42 24.46
(20 mg/kg bw) SD 0.69 1.69 1.18 1.12 1.48
VC: Vehicle control (sterile DW), **: p<0.01, compared to vehicle control
Table 5. Food consumption of female rats treated with test substance
Daily mean food consumption (g/animal/day)
Dose group
Day 1 Day 3 Day 6 Day 10 Day 14
Ve Mean 18.27 19.82 18.37 20.50 17.64
SD 0.61 1.15 0.42 0.08 0.41
H-6 50 W} 3)4ey  Mean 15.24% 17.67+ 16,64+ 18,095 18.05
(40 mg/kg bw) SD 0.66 1.95 1.19 1.05 0.65
B Mean 15.23% 18.94 17.53 18.38%x* 17.78
H-6 100 1 3] 4] <}
(20 mg/kg bw) SD 3.24 1.27 151 1.46 1.23

VC: Vehicle control (sterile DW), *: p<0.05, compared to vehicle control, #*: p<0.01, compared to vehicle control, #**: p

<0.001, compared to vehicle control
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- e AT
TFASTAAF A5 500 A 1008) AN Fo e Fof & AR gz
3 mmRe W S5HAGel folstA gasa
FALTAAL AL 50M HH FelFe Fo] ¥ AV dxEH waye
o A FFel skl FASHE T

Table 6. Water consumption of male rats treated with test substance
Daily mean Water consumption (g/animal/day)
Dose group

Day 1 Day 3 Day 6 Day 10 Day 14

Ve Mean 26.61 33.46 39.06 36.75 41.50

SD 0.00 2.72 432 1.89 5.07
H-6 50 ] 34 <) Mean 23.90 31.50 31.53%x%x 33.86%x* 34.79%x

(40 mg/kg bw) g 5,52 167 174 0.86 181
H-6 100 5] 3] 4]l Mean 30.58 30.50 33.83% 31.69%*x 34.335%%%

(20 mg/kg bw) SD 5.97 272 3.88 176 115

VC: Vehicle control (sterile DW), *: p<0.05, compared to vehicle control, =+ p<0.01, compared to vehicle control, *#*: p<0.001

compared to vehicle control

Table 7. Water consumption of female rats treated with test substance
Daily mean Water consumption (g/animal/day)

Dose group
Day 1 Day 3 Day 6 Day 10 Day 14
Ve Mean 24.33 26.37 26.09 24.69 25.70
SD 2.59 2.51 1.50 1.19 1.87
H-6 50 W] 5|4l Mean 19.88%x* 26.09 24.48 23.87 27.35
(40 mg/kg bw) SD 112 270 2.2 4.34 437
H-6 100 W] 341l Mean 22.27 27.24 26.76 26.81 28.31
(20 mg/kg bw) SD 2,69 173 373 3.40 0.84
VC: Vehicle control (sterile DW), #x: p<0.01, compared to vehicle control
P
BRI T5 T AES sEO dete] St HEHAE AAG A, BE A
off A o] Aol FEEA FSk),
o WX AL (LDsp)
Ao A “H-6"¢] HbX]AFEF(LDsp) T BT 93 Ay = A gl
40 mg/kg bw Hrt} =gk}
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& W RAFAAY A
o Adiel 74

T g 23 9 %% (mL)
HEERS & 00
ol o) REL 05
H-6 2009 3]} E]:Jj} 05
) 25} 05

F 24, 48, TRARAZA AV 2 OAMEE wAolR, d4FY 2 AR

]
so) wywsE pasach

- ATE R AFFF H60] A AREE L QPF Yol BAEA gk

Table 1. Mortality and Clinical sings after the treatment of test substance

Dose group No. of Animals Clinical signs Mortality (%6)
1 NCS
H-6 2000 3|4 ) NCS 0/3
(0.5mL/site) 0)
3 NCS

NCS: No clinical signs

o AFW3L : H-60 o|F ATyt #2EA e

Table 2. Body weight changes in male rats treated with test substance

Body weights (kg)

group Ani. No

Day 0 Day 1 Day 2 Day 3

1 241 2.40 2.4 241

b6 2000 E14 el 2 1.69 163 154 169
S5 3 248 251 255 257
(0.5mL/site) Mean 219 2.20 218 2.22
SD 0.44 0.45 055 0.47

H-65 2000 3|40 A8 b el ms
& HAFAT H-69] 2443k o] F A e 2

bl
g
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Table 4. Grade of skin reactions (Test substance)

Applsli(i:tlon Intact (1]Z2}) Abraded (Z3})
. Erythema & Erythema & Eschar
Group Reactions Eschar formation Oedema formation Oedema
Time
24h 48h 72h  24h  48h 72 h 24h 48h 72h 24h  48h 72 h
Ani. ID
1 0 0 0 0 0 0 2 1 0 1 1 0
2 0 0 0 0 0 0 2 2 0 0 0 0
H-6 3 0 0 0 0 0 0 2 2 0 1 1 0
2004} 3] Al oH Sum 0 0 0 0 0 0 6 5 0 2 2 0
(0.5mL/site) Mean 0 0 0 0 0 0 2 167 0 067 067 0
P.IS. 5.01
P.IL 1.25

| 1s.08.30 ash |
R
| 20084 2616 "

9% 434 37

H-6 2000] 2]4jo} 28 5 72A13F F<
AAEHOl H-69] IRaS4d A9 o3l

_70_




@ A=A E A

O A&7 T4
A &) =5 5 e =54 Fo] 19 Fol& (mL)
$-ot 0
Fol ot 3 nig
H-6 2008H 3]2] <4 Z}ot 0.1
O F8 A3
“H-6" Hot & 1, 24, 48, T2AHA7MA] Al 9 HIAMs & @ Aol B QA SA 39l 28
oo ¢t stE BT}

- ATE R AFFF H60] A AREE L QPF Yol BAEA gk

Table 1. Mortality and Clinical sings after the treatment of test substance

Dose group No. of Animals Clinical signs Mortality (%6)
1 NCS
H-6 2000 3|4 ) NCS 0/3
(0.1mL/site) 0)
3 NCS

NCS: No clinical signs

o AFW3L : H-60 o|F ATyt #2EA e

Table 2. Body weight changes in male rats treated with test substance

Body weights (kg)

group Ani. No

Day 0 Day 1 Day 2 Day 3
1 2.33 237 239 2.40
v 9 956 256 264 265
H-6 2007 5]+ ¢} 3 241 2.46 2.49 251
(0.1mL/site) Mean 245 2.46 251 252
SD 0.10 0.10 0.13 0.13
o otukS-o] W3}
H-6 2008 3 =% 5 1, 24, 48, 72X ol A= zhet S8 Ay a3 Rz
BEH|Eo] ## HA o} F7 #FS A A & AFS T2
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Table 4. Grade of ocular irritation in rabbits

Ocular Lesions

Hours after treatment

Animal ID

Degree of

Cornea .
opacity

1
24

48
72

Mean (24, 48, 72h)

1
24

48
72

Mean (24, 48, 72h)

Redness

1
24

48
72

Mean (24, 48, 72h)

Conjunctivae

Chemosis

1
24

48
72

Mean (24, 48, 72h)
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(2) AH=EA Bt
(b B4 AE

DO AG (H=x &2=A)

e A 2 Ay - aA
s Bt oldglel 2A P EF (NaDCC) 0 e 500
(2 A 1Kg =) | slo] AU EH (Na I
olt]= 4t (Adipic acid) e 240g
S eAUJE R (Sodium Bicarbonate) @~ 0 o—————————— 220g
e EE (Sodium Carbonate-Anhydrous) -—————————— 40g
@ H4-1
AN H A LA
=S & o] glo] A E R (NaDCC) 00— 650
(% 4 1Kg % |3t AP EF (Na ) g
ofn] =4y} Ak (Amidosulfonic acid) @~ ————————————- 250g
H+HEE (Sodium Peroxide) @~ ———————————— 100g
@ H-6
s AN 2 Ay - o3
e 4 olgdstol 2Nl ES (NaDCC) 0 e 600
(3 A 1Kg %) I st RS (Na ¢
ofn] =4y}t (Amidosulfonic acid) @ ————————————- 270g
T AU EE (Sodium Bicarbonate) @~ - 100g
U EE

(Sodium CarbonatefAnhydrouS) 7777777777777 Sog

s AgF 9 g o 2 EWE, Daphnia magna
c AlFAEAGHES ¢ A 2447 ol o™ A
c AR E Y 20mke], Srke] 4Rk
« =EAZE A8 2k, A2
W HF g
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« AYFAE T 609, =9 1094 685
o =ZAIZE 179, Aots =EA171E Wol& & Hrbsta, 253 H =%
&S HU)
W A =
o Wol& AAHAE AIFEY pH 54
o H59d3dE5E(ECy), 795 E(NOEC) A=
(th) Ael=d37F 23
O AH=A4 27 8¢
- FAAE AG(HE 25A)), H4-1, H-6
- AdEgE EHEFAAEA, AFFAASA, 2RFAESA, Adel5A, SAAE5A
- Ay B AgER A MEAmAY dAYNEHES TR ol g
qe gle ow By
: !
Al ™ AG(CHEA=A]) H4-1 H-6 RQ o
[ele)
SHEIYSGAE | ECwr 0.053 mg/L | ECsy: 0.053 mg/L | ECsy: 0.046 mg/L < oojar
(48 hr) NOEC: 0.01 mg/L | NOEC: 0.01 mg/L | NOEC: 0.01 mg/L ree
REMAAGHAE ECso: 0.084 mg/L. | ECso: 0.071 mg/L | ECso: 0.066 mg/L q .
(72 hr) NOEC: 0.02 mg/L | NOEC: 0.02 mg/L | NOEC: 0.02 mg/L ree
01%%%5—,&}8]}\]6& LCso: 0.367 rng/L LCsp: 0278mg/L LCso: 0.279 rng/L <1 e
(96 hr) NOEC: 0.063 mg/L. | NOEC: 0.063 mg/L. | NOEC: 0.063 mg/L ree
Ao ZAHEAA S | LCyx 437.3 mg/L | LCsx: 426.3 mg/L | LCs: 332.0 mg/L q orar
(149) NOEC: 62.5 mg/L. | NOEC: 62.5 mg/L | NOEC: 62.5 mg/L ree
SAAE AFAE | ECx: >1000 mg/L | ECs: >1000 mg/L | ECsp: >1000 mg/L < aoiat
(179) NOEC: 1000 mg/L | NOEC: 1000 mg/L | NOEC: 1000 mg/L ree
@ AG (NEA2EA) A5 47
o) EHESFAAFAFIANAIE
O AdF%E 0, 0.01, 0.02, 0.04, 0.08 ¥ 0.16 mg/L
O +8 23y

24A17F 74 ¥4 0.01, 0.02, 0.04, 0.08 2 0.16 mg/Lel A Zt7+ 0, 10, 35, 65 2 100%
FGANT HRHAT, AGEA SN FIsHE AA} R,

48X ZF A A 001 002 0.04, 0.08 % 0.16 mg/LelA Z+zt+ 0, 15, 50, 75 2 100%
o frdAasl HAHAT, AG/NE F FIANT doluhd e HuFEE 001
mg/Lol ATk, A G712 5 A TAAE NP8/ Sl fIse A B
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Table 1. Cumulative immobility of Daphnia magna

by
i
2y

r

1‘84
50
i)

Nominal Number Number of immobilized daphnia Immobility (%)
concentration of 2 2

(mg/L) daphnia hours 24 hours 48 hours hours 24 hours 48 hours

Control 20 0 0 0 0 0 0
0.01 20 0 0 0 0 0 0
0.02 20 0 3 3 0 15 15
0.04 20 0 3 10 0 40 50
0.08 20 9 14 15 45 65 75
0.16 20 20 20 20 100 100 100

Table 2. Observation on the abnormal response of the test substance for Daphnia magna

Nominal Abnormal response
concentration

(mg/L)) 2 hours 24 hours 48 hours

Control NOR(20)” NOR(20) NOR(20)
0.01 NOR(20) NOR(20) NOR(20)
0.02 NOR(20) NOR(17), BOT(3) NOR(17), BOT(3)
0.04 NOR(20) NOR(12), BOT(8) NOR(10), BOT(10)
0.08 NOR(11), BOT(9) NOR(6), BOT(14) NOR(5), BOT(15)
0.16 BOT(20) BOT(20) BOT(20)

a) Number of Daphnia

Abbreviation of observable symptoms of intoxication
NOR : Normal, BOT : Daphnia at the bottom

s AR F FAY ¥

AA71F 5 pHe Bt 787 (A& 779 ~ HW 797), DO+ %+ 8.05 mg/L (4
744 mg/L ~ Ho} 872 mg/L)o.® E3}-§TibAEe] it 88.8% (HA 804% ~ F
o 96.1%)°1 e, &2 Hir 20.1C (A 200C ~ Hdl 20.2C)o At

9 %5=(NOEC) &

e MF A EFE(ECs %

AG(H 2254l 3l Daphnia magnas ©]43te] FAFAYAN LS AF2o02 Hrt
& A3} 4841 7H-ECy 0.053 mg/Lol o, 48413F #J a5 4= 0.01 meg/L o] SiTh.
Observation ECs? 95 % Confidence  limits NOEC"
time (mg/L) (mg/L) (mg/L)
24 hours 0.058 0.047 ~ 0.073 0.01
48 hours 0.053 0.043 ~ 0.066 0.01

a) Median effect concentration, based on nominal concentration of main ingredient input ratio
b) No observed effect concentration (the highest concentration of this study)
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s FEEF OAAs 2 AFAHNE

ANFEd =% A% G527 27 AE%E=E (050 £ 0.09)x10* cell/mLo] A T},
0.01, 0.02, 0.04, 0.08 % 0.16 mg/LollA A1 && AAF A3} 7243 A HLt v
S-S 3k A& (%) 2H2E 0, 2.6, 5.8, 19.3, 59.3 2 1075%= #ZH A} 72
A7 A3A] Fgol ek Aslee 22 75, 321, 67.7, 965 2 1002% = #EE
th Al 7 T gz B Aol AE FEshA Wsoh A gk

Table 1. Growth inhibition of Pseudokirchneriella subcapitata based on average growth rate

Nominal concentration Average growth rate Inhibition rate(%)
(mg/L) Mean
Control 0.07383 -
0.01 0.07368 0.2%
0.02 0.06865 7.0%
0.04 0.06174 16.4%
0.08 0.03308 55.2%
0.16 0.00544 92.6%

Table 2. Growth inhibition of Pseudokirchneriella subcapitata based on yield

Norminal concentratios Ticld Inhibition rate(%6)
Control 1090833 -
0.01 980000 10.2%
0.02 695833 36.2%
0.04 412167 62.2%
0.08 43083 95.6%
0.16 2250 99.8%

Table 3. Abnormal response

Nominal concentration Abnormal response

(mg/L) 24 hours 48 hours 72hours

Control NOR NOR NOR
0.01 NOR NOR NOR
0.02 NOR NOR NOR
0.04 NOR NOR NOR
0.08 NOR NOR NOR
0.16 NOR NOR NOR
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ARV T sEY ¥

A @71 5 pHE ¥ 885(H 4 828 ~ Hdf 9.82), &%=+ Wt 5055.0 Lux (HA&
4880 Lux ~ # o 5500 Lux) ol lem, wjekr|ve] &%= Ht 226C(HA 223 T
~ Ho 228 T)oldrh.

s B FEFEE(ECs) R FIFEE=(NOEC) &=

AG(H Z 2 54])9 Vé Hl A S0 digk 72A13F Qb & = (ErCsy)2 0.084mg/L
2 Yeiyrorn F93¥FE (NOEC)+= 0.02 mg/L=Z UEelst =89 tisk 72413+
HErdeks e (EyCs 0)3 0.034 mg/L= YEeyton FAgs: (NOEC)+= T3
H)\)\Aq—
. ECs 95% Confidence limits NOEC”
Observation time
(mg/L) (mg/L) (mg/L)
ErCsy® 0.084 0.065 7 0.114 0.02
72 hours
Engod) 0.034 - _

a) Median effect concentration, based on nominal concentration
b) No observed effect concentration

c) 50% effect concentration of growth inhibition rate

d) 50% effect concentration of yield inhibition rate

2471 ZFell A 96412 A Al 0.63, 0.125, 0.25, 0.5 % 1.0 mg/L94 F =l A 0, 10, 40,
70 2 100%°] AAL7E #FREAT. 2ot AFSEAIEA AAEATE #E
A Sk

Table 1. Cumulative lethal of Danio rerio

Nominal Number Number of dead fish
concentration .
of fish 3 hours 6 hours 24 hours 48 hours 72 hours 96 hours

(mg/L)

Control 10 0 0 0 0 0 0
0.063 10 0 0 0 0 0 0
0125 10 0 0 1 1 1 1
0.25 10 0 0 4 4 4 4
0.5 10 0 5 7 7 7 7

1.0 10 0 9 10 10 10 10
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Table 2. Cumulative mortality of Danio rerio

Nominalt Number Mortality (%)
concentration .
of fish 3 hours 6 hours 24 hours 48 hours 72 hours 96 hours
(mg/L)

Control 10 0 0 0 0 0 0
0.063 10 0 0 0 0 0 0
0.125 10 0 0 10 10 10 10
0.25 10 0 0 40 40 40 40

0.5 10 0 50 70 70 70 70
1.0 10 0 90 100 100 100 100

Table 3. Observation on the abnormal response of the test substance for Danio rerio

Nominal Abnormal responAse
concentration
(mg/L) 3 hours 6 hours 24 hours 48 hours 72 hours 96 hours
Control NOR(10)¥ NOR(10) NOR(10) NOR(10) NOR(10) NOR(10)
0.063 NOR(10) NOR(10) NOR(10) NOR(10) NOR(10) NOR(10)
0.125 NOR(10) NOR(10) NOR(9) NOR(9) NOR(9) NOR(9)
0.25 NOR(10) NOR(10) NOR(4) NOR(4) NOR(4) NOR(4)
0.5 NOR(10) NOR(5) NOR(7) NOR(7) NOR(7) NOR(7)
1.0 NOR(10) NOR(1) - - - -

a) Number of fish
Abbreviation of observable symptoms of intoxication
NOR : Normal

- Aol A 2 A
NEolel A4 4 AFe A%
2 10vhe] 2 F8ke] 2AMEY I,
Wz Adole A% 2 A%
Aelw Aole] A4 2 A%

53 gixdolA 10mbe], BRE A aelA A
A= Fet 2 RFEHAE e AT

011 cm, : 023 g £+ 0.04 g

0.1 0.06 g

I+

J0 cm, : 022 g

Al A 2 4% 74 == 55 mg/L CaCOs°] it}

A&7 F pHe Hit 750 (H 4 715 ~ Hd 7.84), DO= H+t 6.87 mg/L (A
542 mg/L ~ HU 817 mg/L)o 2 ¥ sh-&EAATFe] i 805% (H A& 63.2% ~ F
o 95.8%)°l o 2 Hit 223T (HA 222T ~ Aol 225T)0] ATk
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o WEFRALRF(LC0) ¥ FY9FFE=(NOEC) 4=
AGMHZ A=A sl o] F (Danio rerio)E o] &3l FAEAS 520w 7}
st A3} 96 A FF-LCs< 0.367 mg/L= YEFSEO ™ Algo] 9647 Fdd s
0.063 mg/L°] At}

Ob on ¢ LCs 95% Confidence limits NOECY
servation time
(mg/L) (mg/L) (mg/L)
48 hours 0.367 0276 ~ 0526 0.063
96 hours 0.367 0276 ~ 0526 0.063

a) Median lethal concentration, based on nominal concentration

b) No observed effect concentration

o

@ A Folmdm4Ad

O A&EE 10, 625, 125, 250, 500 2 1000 mg/L

=
o Fa A3
- Axte 2 o gFH

ANFELD =5 79 434 625, 125.0, 250.0, 500.0 2 1000.0 mg/Kg (dry soil)oll 4]
AAb&o] 0, 7.5, 20, 50 B 75% = WEFETE 149 By Al 625, 125.0, 250.0, 500.0 =
1000.0 mg/Kg (dry soilell A AAF&o] 0, 175, 375, 65 R 925%% EFGE

EEAAAINY mEFEAMA] Tl o] S B A Al REEA ST

Table 1. Cumulative lethal of Eisenia fetida

Nominal Number of Number of dead Earthworm Lethal(%)
concentration

(mg/L)" earthworm 7 days 14 days 7 days 14 days

Control 40 0 0 0 0
62.5 40 0 0 0 0
125.0 40 3 7 75 175
250.0 40 8 15 20 375
500.0 40 20 26 50.0 65
1000.0 40 30 37 75.0 925

a) Active ingredient
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Table 2. Observation on the abnormal response of the test substance for Efisenia fetida

Nominal concentration Abnormal response

(mg/L)" 7 days 14 days
Control NOR(40)" NOR(40)
62.5 NOR(40) NOR(40)
125.0 NOR(37) NOR(33)
250.0 NOR(32) NOR(25)
500.0 NOR(20) NOR(14)
1000.0 NOR(10) NOR(3)

a) Active ingredient

b) Number of Earthworm
Abbreviation of observable symptoms of intoxication
NOR : Normal

- AT B
oA 10mke), AzlEAA 10vke & HAshe] 2
Aetgan, Aste B W EEAAD Lehi ol
t a9 Al 035 £ 002 g

e N7 & ES W3}

A&7 T B4 pHe Ht 541(H 4 538 ~ Ul 547), =5+ 3 202TC(H A&
19.7 ~ Hdf 206 C)elAth.

1

o WX AEE=(LCs) R F9FF=(NOEC) 4t&

AGZaSADA el Eisenia fetidas ©l &3 F454S 2AAS A3 14 o
B2 |

-LCs0 4373 mg/L o] o 2 vEelytow F A3k

Z(NOEC)+= 62.5 mg/Lo| 3t}
o LC50 95% Confidence limits NOEC"
Observation time
(mg/L) (mg/L) (mg/L)
14 days 437.3 226.6~899.0 62.5

a) Median lethal concentration, based on nominal concentration
b) No observed effect concentration
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1000.0 mg/Kg*]

2=t 90%, A 91.7%, F7F x

At 93.3% = LHERE

0.01 g, A=
ERLbA] okt

* NIEFY pH

Table 1. Emergence of Avena sativa

gP—i L= = S

T A 1793 SHAAE (limit test)S A A g A3} o
7

o 86.7%, A 2t 88.3%,

Sl Ulxat 024 g
Aelw 014 g +
Fapo] me

o 3L DHk‘ W—Z\—;LLO] 677 }\]SJ:rLo] 6.802. = ‘/]'E]'M—U%

ol 66402 ey,

o
=
o T

+ 002 g, A8 023 g
002 g, 4F7F =005 g
o5 Aol 7}

< 3
98.3%,

Number of Aedling emergence

Nominal concentration

(me/Ke) Replication
He/ne R-1 R-2 R-3 R-4 R-5 R-6
Control 9 10 8 8 10 9
1000.0 10 9 9 8 10 9
Table 2. Emergence of Faphanus sativus
Number of Aedling emergence
Nominal concentration .
Replication

(mg/Kg)

R-1 R-2 R-3 R-4 R-5 R-6
Control 10 8 9 8 8 9
1000.0 8 10 9 8 8 10

Table 3. Emergence of Lactuca sativa
Number of Aedling emergence
Nominal concentration .
Replication

(mg/Kg)

R-1 R-2 R-3 R-4 R-5 R-6
Control 10 10 9 10 10 10
1000.0 10 10 9 9 8 10

e

I+

I+

APTES
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Table 4. Dry weight of plant

Nominal. Dry Weight(g)
concentration - - -
(me/Ke) Avena sativa Raphanus sativus Lactuca sativa
Control 0.24 = 0.02 0.15 £ 0.01 0.015 = 0.01
1000.0 0.23 = 0.02 0.14 £ 0.02 0.015 £ 0.01
% of the controls 93.3% 93.7% 100%

sk 179 W EE(ECs) T 10000 mg/Kg oldeolor, 4985 =(NOEC)+
1000.0 mg/Kg ©. 2 vhepyrt}.

] ] ECs? 95% Confidence limits NOEC"”
Observation time

(mg/L) (mg/L) (mg/L)

17days > 1000.0 - 1000.0

a) Median effect concentration, based on nominal concentration

b) No observed effect concentration

@ H4-1 AlF 23
) e HTd5E(FIANAE

O A¥@¥%E 10, 001, 0.02, 0.04, 0.08 ¥ 0.16 mg/L

s FEANE H o] FFTR

24713 A 3A] 0.01, 002, 0.04, 0.08 2 0.16 mg/LellA Zt7+ 0, 10, 35, 66 % 100% 9]

FGANT HRHAT, AGEA FPANA FIsHE A HRHA,
ABA| 3 7 A 001 002, 0.04, 0.08 % 0.16 mg/LollA 2tz 0, 15, 50, 75 2 100%<]
FgAN BN, NG G FolA FIsHE AA BAAAL. =FAX

ol %
[e)
RH wEFRAMA dETaAE FIAE D o) dTael BAEA sk}

Table 1. Cumulative immobility of Daphnia magna

Nominal Number  Number of immobilized daphnia Immobility (%)
concentration of . 2 hours 24 hours 48 hours 2 hours 24 hours 48 hours

(mg/L) daphnia

Control 20 0 0 0 0 0 0
0.01 20 0 0 0 0 0 0
0.02 20 0 2 3 0 10 15
0.04 20 0 7 10 0 35 50
0.08 20 10 13 15 50 65 75
0.16 20 20 20 20 100 100 100
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Table 2. Observation on the abnormal response of the test substance for Daphnia magna

Nominal Abnormal response
concentration

(mg/L)) 2 hours 24 hours 48 hours

Control NOR(20)” NOR(20) NOR(20)
0.01 NOR(20) NOR(20) NOR(20)
0.02 NOR(20) NOR(18), BOT(2) NOR(17), BOT(3)
0.04 NOR(20) NOR(13), BOT(7) NOR(10), BOT(10)
0.08 NOR(10), BOT(10) NOR(7), BOT(13) NOR(5), BOT(15)
0.16 BOT(20) BOT(20) BOT(20)

a) Number of Daphnia
Abbreviation of observable symptoms of intoxication
NOR : Normal, BOT : Daphnia at the bottom

« AE7 T A W3

A&717F = pHE B9 7.82 (H4& 767 ~ AW 791), DOE= Ht 803 mg/L (4
745 mg/L ~ At 859 mg/L)o. & ¥E3}&E 4w Hat 89.0% (H 4 823% ~ F
o 955%)0) e, £ HiF 199C (H4 198T ~ Hdl 20.0C)o] At

s T IFFE=(ECy) B FIFEE=NOEC) =

H4-1°l Wl Daphnia magna=s °1-&ste] 5453/ d& As2 o= Fr7iet 23 48
1

A ZH-ECs 0.053 mg/Lellom, 4841 Fd&s% = 0.01 mg/L Stk
Observation ECs® 95 9% Confidence limits NOECY
time (mg/L) (mg/L) (mg/L)
24 hours 0.063 0.052 =~ 0.079 0.01
48 hours 0.053 0.043 ~ 0.066 0.01

a) Median effect concentration, based on nominal concentration of main ingredient input ratio
b) No observed effect concentration (the highest concentration of this study)

@ =FRALANAY
AlgE = 0, 001, 0.02, 0.04, 0.08 % 0.16 mg/mL

- FEEF AAS R ARAHE
NFER vF A5 95279 27 HEFFEE (050 + 0.09x10* cell/mLe] A th.
0.01, 0.02, 0.04, 0.08 2 0.16 mg/LolA A @& AAF An 7242k ApA] F3t )
350l e As&(%) 27 0, 26, 5.8, 19.3, 59.3 # 107.5%= #F= Uk 72
A ZE A gl A Aslee 27 75, 321, 67.7, 965 2 1002%2 #HHS)
th AT dET 2 AN duEa At B3 A 29k
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Table 1. Growth inhibition of Pseudokirchneriella subcapitata based on average growth rate

Nominal concentration Average growth rate .
Inhibition rate(%)
(mg/L) Mean
Control 0.07383 -
0.01 0.07577 2.6%
0.02 0.06951 5.8%
0.04 0.05959 19.3%
0.08 0.03006 59.3%
0.16 -0.00557 107.5%

Table 2. Growth inhibition of Pseudokirchneriella subcapitata based on yield

Nominal concentration 2ield Inhibition rate(5%)
Control 1090833 -
0.01 1009333 7.5%
0.02 741000 32.1%
0.04 352500 67.7%
0.08 37667 96.5%
0.16 -1667 100.2%6

Table 3. Abnormal response

Nominal concentration Abnormal response

(mg/L) 24 hours 48 hours 72hours

Control NOR NOR NOR
0.01 NOR NOR NOR
0.02 NOR NOR NOR
0.04 NOR NOR NOR
0.08 NOR NOR NOR
0.16 NOR NOR NOR

A&7 & pHeE o 850(H 4 810 ~ Hdf 953), &&=+ ¥+ 5060.0 Lux (A&
4885 Lux ~ # o 5500 Lux) ollem, wjgrIe] 2=e Ha 227C(HA 223 C
~ Hdl 229 T)olArt.

e MF AT FE(ECs) 2 FYF5=(INOEQC) 4=

H4-1¢] g+t A& that 72413 vk & = (BErCs) > 0.071mg/LE YERSE O
F5 %= (NOEC)= 0.02 mg/L= UeErst. &l ek 7243 Rt dks e
(EyCsp) 0.034 mg/LE YElyon 5435 =(NOEC)= 78 4 gl

Observation time ECs” 95% Confidence limits NOEC”
(mg/L) (mg/L) (mg/L)
79 hours ErCs’ 0.071 0.065 ~ 0.078 0.02
EyCs” 0.034 - _

a) Median effect concentration, based on nominal concentration
b) No observed effect concentration

c) 50% effect concentration of growth inhibition rate

d) 50% effect concentration of yield inhibition rate
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& o F+
% 10, 0063, 0125, 0.25, 05 % 1 mg/L

2 3}
&

>
ko ool

@)
@)

N

>

. A4
24X P RE] 4A8AIZE A A 063, 0125, 0.25, 0.5 F 1.0 mg/Le] F=lA 0, 30, 50,
70 2 100%¢] AxE BRRALE dEE A= ARERANA ANAATL B2
A eFskTh, 72417 HO96A17F A Al 063, 0.125, 0.25, 0.5 F 1.0 mg/Le] T ol A
0, 30, 60, 80 = 1002%°] X|AL7} #ZE AT

vl

NFF3

Table 1. Cumulative lethal of Danio rerio

Nominal‘ Number Number of dead fish
concentration .
of fish 3 hours 6 hours 24 hours 48 hours 72 hours 96 hours

(mg/L)

Control 10 0 0 0 0 0 0
0.063 10 0 0 0 0 0 0
0.125 10 0 0 3 3 3 3
0.25 10 0 0 5 5 6 6
0.5 10 0 5 7 7 8 8

1.0 10 0 10 10 10 10 10

Table 2. Cumulative mortality of Danio rerio

Nominal‘ Number Mortality (%)
concentration .
of fish 3 hours 6 hours 24 hours 48 hours 72 hours 96 hours

(mg/L)

Control 10 0 0 0 0 0 0
0.063 10 0 0 0 0 0 0
0.125 10 0 0 30 30 30 30
0.25 10 0 0 50 50 60 60
05 10 0 50 70 70 80 80

1.0 10 0 100 100 100 100 100

Table 3. Observation on the abnormal response of the test substance for Danio rerio

Nominal. Abnormal responAse
concentration

(mg/L) 3 hours 6 hours 24 hours 48 hours 72 hours 96 hours

Control NOR(10)” NOR(10) NOR(10) NOR(10) NOR(10) NOR(10)
0.063 NOR(10) NOR(10) NOR(10) NOR(10) NOR(10) NOR(10)
0.125 NOR(10) NOR(10) NOR(7) NOR(7) NOR(7) NOR(7)
0.25 NOR(10) NOR(10) NOR(5) NOR(5) NOR(6) NOR(6)
0.5 NOR(10) NOR(5) NOR(7) NOR(7) NOR(8) NOR(8)
1.0 NOR(10) - - - - -

a) Number of fish
Abbreviation of observable symptoms of intoxication
NOR : Normal
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c A AR H AT

AR A % ATE ANYTE F AETAA 1072, RE AATAN 2

iz Algdo]e] Ay 9 aﬂ%: 2.38 cm 29 cm, : 024 g + 004 g
Al Algole] A W A5 237 em £ 025 cem, 023 g + 004 g

-+

ANPGA A 5438 4 &=+ 50 mg/LL CaCOsol ATt
A&7 & pHy Hat 754 (A4 725~ FHd 7.84), DO+ i 6.82 mg/L (HA

534 mg/L ~ At 818 mg/L)o.= X &&FA AT Fit 81.3% (HA 636% ~ 3
) 97.3%)o1om, &8 HiF 224T (A 221TC ~ A 22.7C)o] Atk

o WFEAAF(LCs) B F9FFE=(NOEC) =

H4-1° tI3] ©]F (Danio rerio)E °]&3ld 454 E AF2o=z Hrist 23y 96
Al ZH-LC50-2 0.278 mg/L= YEelwrom Ald 9 96417 95 == 0.063 mg/Le]

At
o LCs? 95% Confidence limits NOECY
Observation time
(mg/L) (mg/L) (mg/L)
48 hours 0.329 0.241 = 0.479 0.063
96 hours 0.278 0.185 ™ 0.407 0.063

a) Median lethal concentration, based on nominal concentration
b) No observed effect concentration

@)
>
o
off
m
P
(o))
)
U‘l
—_
[\
o1
[\
Q1
<o
Q1
j=)
(=)
P!
—_
j=}
=}
(=)
=
=
~
e
g
w
2,

ANdE4d =5 79 434 625, 1250, 250.0, 500.0 2 1000.0 mg/Kg (dry soil)oll A
A Akl 0, 12,5, 225, 425 B 825%% uEETE 149 F¥Al 625, 1250, 250.0,
500.0 % 1000.0 mg/Kg (dry soilellA AAF&o] 0, 125, 325, 55 % 100%= e}
U =SAIAAIRE =EFRAZIA d2aol A ol dSd B AAIAE dEEA &

Ut
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Table 1. Cumulative lethal of Eisenia fetida

Nominal' Number of Number of dead Earthworm Lethal(%)
cor(lrcr?:/t]ie;gon earthworm 7 days 14 days 7 days 14 days
Control 40 0 0 0 0
62.5 40 0 0 0 0
125.0 40 5 5 125 12.5
250.0 40 9 13 22.5 32.5
500.0 40 17 22 42.5 55
1000.0 40 33 40 82.5 100

a) Active ingredient

Table 2. Observation on the abnormal response of the test substance for Eisenia fetida

Nominal concentration Abnormal response

(mg/L)% 7 days 14 days

Control NOR(40)” NOR(40)
62.5 NOR(40) NOR(40)
125.0 NOR(35) NOR(31)
250.0 NOR(31) NOR(23)
500.0 NOR(13) NOR(10)
1000.0 NOR(7) -

a) Active mgredient
b) Number of Earthworm
Abbreviation of observable symptoms of intoxication, NOR : Normal

- AT #F
AgRAY] AFge APFTE F Uz 10k, Aol A 10vtelE FHeto =
Abablar, Adte He B EEdAE e ATh

t o AF 032 £ 002 g

s NI T EF W3
A&7 5 E% pHYE HiF 542(H A& 539 ~ A 546), &%= Hir 202TCT(H A
19.7 ~ Hdl 204 CT)olATh

o WM XAE=(LCs) R F9FF=(NOEC) 4=

H4-1¢ll W3l Eisenia fetidas °©1&3 wA5AHS AT 23 149-LCxne 426.305
mg/L ooz yehyton 3% = (NOEC)E 625 mg/Lol .

] ) LC50% 95% Confidence limits NOECY
Observation time
(mg/L) (mg/L) (mg/L)
14 days 426.305 312.9677628.189 62.5

a) Median lethal concentration, based on nominal concentration
b) No observed effect concentration
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1000.0 mg/Kg2] sXollA 1747 AA & (limit test)= AA| g Ay} wolge &
1R 90%, AT 88%, F7F tiERTE 86.7%, AP 83%, MNFIF hFRT
98.3%, A&l 97% = EFSLTE

- AT

Aol AbEHE A&l TS i“fzol izt 024 g £ 002 g, A2a" 025 g +
001 g F7F =" 0.15 g + 0.03g, A&+ 0.15 g £ 0.016 g, F7F HE70.015 g
+ 031 g, A2« 0.014 g £ 0.003 gii velgt, Az mE {93 2olrt
LA Sk

* NIEFY pH

Table 1. Emergence of Avena sativa

Number of Aedling emergence

Nominal concentration

(mg/Kg) Replication
R-1 R-2 R-3 R-4 R-5 6
Control 9 10 3 3 n 5
100.0 ] 9 9 q 0 .

Table 2. Emergence of Raphanus sativus

Number of Aedling emergence

Nominal concentration

(mg/Kg) Replication
R-1 R-2 R-3 R-4 R-5 R-6
Control 10 ] 9 3 3 5
1000.0 8 By 9 3 8 9

Table 3. Emergence of Lactuca sativa

Number of Aedling emergence

Nominal concentration

(mg/Kg) Replication
R-1 R-2 R-3 R-4 R-5 R-6
Control 10 10 9 10 10 10
1000.0 10 10 9 9 10 10
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Table 4. Dry weight of plant

Nominal. Dry Weight(g)
concentration - - -
(me/Ke) Avena sativa Raphanus sativus Lactuca sativa
Control 0.24 + 0.02 0.15 = 0.01 0.015 + 0.01
1000.0 0.25 + 0.01 0.15 = 0.02 0.014 + 0.01
% of the controls 104.2%% 10096 93.3%
- BFYPEE(ECH) R FIFEE A4S
H4-1° W3] S4AESE o835t AFFEFS Frist 23 AF& gig 17¢
W85 = (ECs)+= 10000 mg/Kgelidoller, F93s=(NOEC)= 1000.0
mg/Kg &= et
) ) ECs? 95% Confidence limits NOEC”
Observation time
(mg/L) (mg/L) (mg/L)
17days > 1000.0 - 1000.0

a) Median effect concentration, based on nominal concentration

b) No observed effect concentration

@ H-6 A& 23

) EeHEFAFAFIANAE

O Ald®% 10, 0.01, 0.02, 0.04, 0.08 % 0.16 mg/L
O F8 A3
s FIAHANE E ol FTA
24717 ZA3A] 0.01, 0.02, 0.04, 0.08 ¥ 0.16 mg/Lel A Z+2F 0, 15, 40, 75 2 100%
A 7E HEHAL, AF LA stdol A Fg sk A P 2w Ao
A8A17F 743 A 0.01, 0.02, 0.04, 0.08 2 0.16 mg/LolA 22+ 0, 25, 50, 85 2 100%
of AN #HAE AL, AF7IT F FEAN dojuA] e HivEEe 001
mg/Lollth Al 7IZF 5 AT s Alg87]9 sttolA {93t A7 &+
HAo A7 T 2T A e A 2 o]l #EE A Tt
Table 1. Cumulative immobility of Daphnia magna
Nominal Number Number of immobilized daphnia Immobility (%)
concentration of 2 2
(mg/L) daphnia hours 24 hours 48 hours hours 24 hours 48 hours
Control 20 0 0 0 0 0 0
0.01 20 0 0 0 0 0 0
0.02 20 0 3 5 0 15 25
0.04 20 0 8 10 0 40 50
0.08 20 10 15 17 50 75 55
0.16 20 20 20 20 100 100 100
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Table 2. Observation on the abnormal response of the test substance for Daphnia magna

Nominal. Abnormal response
concentration

(mg/L)) 2 hours 24 hours 48 hours

Control NOR(20)” NOR(20) NOR(20)
0.01 NOR(20) NOR(20) NOR(20)
0.02 NOR(20) NOR(17), BOT(3) NOR(15), BOT(5)
0.04 NOR(20) NOR(12), BOT(8) NOR(10), BOT(10)
0.08 NOR(10), BOT(10) NOR(5), BOT(15) NOR(3), BOT(17)
0.16 BOT(20) BOT(20) BOT(20)

a) Number of Daphnia
Abbreviation of observable symptoms of intoxication
NOR : Normal, BOT : Daphnia at the bottom

« AR T 29 W
A#71ZY T pHE B 787 (H& 773 7 Hd 800), DO= Hf 800 mg/L (4
754 mg/L ~ Al 843 mg/L)o. % E3E&EEAT] H 887% (H 4 832% ~
o 93.7%) 014 oM, $&2 Hit 198T (A4 198C ~ Aol 19.9C)ol Ak

s T IEFFE=(ECy) B FIFEE=NOEC) =

H-691 W&l Daphnia magnas ©)&35t] FASAAES A 520z Frisk Ayl 484
ZH-ECs 0.046 mg/Lol o, 48A17F 3%+ 0.01 mg/Lol 2 th

Observation ECs? 95 % Confidence limits NOECY
time (mg/L) (mg/L) (mg/L)
24 hours 0.056 0.045 ~ 0.069 0.01
48 hours 0.046 0.037 ~ 0.057 0.01

a) Median effect concentration, based on nominal concentration of main ingredient input ratio
b) No observed effect concentration (the highest concentration of this study)

o O
>,
ki)
off
[
o
o
—_
()]
o
Do
o
o
i\
o
o
(0%¢]

=)
=]
—
(@)
3
B

c BHEEF AAs 2 AFANE
NFED =& A5 F52ie] 27 F5=E (051 £ 0.08)x10" cell/mLe] 3Tt
0.01, 0.02, 0.04, 0.08 2 016 mg/Lel A AlF& AAg Ax 72A13F AHA] F3t o)
A g A& (%) 420, 1.2, 85, 211, 662 X 1166%= A2 ATt 72
AZE BAA Fgel gk As&e 47 63, 410, 70.7, 975 2 100.2% % #2E Y
o AR7IZE T dlEd 2 Aol M FESA st AR A G okh
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Table 1. Growth inhibition of Pseudokirchneriella subcapitata based on average growth rate

Nominal concentration Average growth rate Inhibition rate(%4)
(mg/L) Mean
Control 0.07383 -
0.01 0.07293 1.29%
0.02 0.06758 8.5%
0.04 0.05823 21.1%
0.08 0.02494 66.2%
0.16 -0.01224 116.6%%

Table 2. Growth inhibition of Pseudokirchneriella subcapitata based on yield

Nominal concentration Yield o o
(me/L) Mean Inhibition rate(%s)
Control 1090833 -
0.01 1022083 6.3%
0.02 643750 41.0%
0.04 319167 70.7%
0.08 27083 97.5%
0.16 -2583 100.225
Table 3. Abnormal response
Nominal concentration Abnormal response
(mg/L) 24 hours 48 hours 72hours
Control NOR NOR NOR
0.01 NOR NOR NOR
0.02 NOR NOR NOR
0.04 NOR NOR NOR
0.08 NOR NOR NOR
0.16 NOR NOR NOR

s ARV F FA9 ¥

AE71ZF 5 pHeE Bt 9.19(H 4 859 ~ Hf 10.12),

2 4880 Lux ~ &) 5500 Lux) o]loem, vjdr|e] &

T~ Hdl 226 CT)olA

e MF AT FE(ECs) ¥ FY9F5E=(NNOEQC) 4=

2

T FHi 50550 Lux (H
5= Hi 226CEHA 223

-69] ot v BFE ek 72413 W EFE 2 (ErCs)2 0.066mg/LE WEF S

H
o, F9&dE%= (NOEC)E= 0.02 mg/LE ura}gk

Fgol oE A WEYFEE

(EYC—SO)% 0.031 mg/LE L}E]—‘;}Q,U:] (NOEC)I‘ :FL?SL T 3 }\}\q—
Ob don ti ECs 95% Confidence limits NOEC”
servation time
(mg/L) (mg/L) (mg/L)
ErCs,® 0.066 0.061 ~ 0.073 0.02
72 hours
EyC5od) 0.031 - -

a) Median effect concentration, based on nominal concentration
b) No observed effect concentration

c) 50% effect concentration of growth inhibition rate

d) 50% effect concentration of yield inhibition rate
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o,
i

A

k)

& o F+
% 10, 0063, 0125, 0.25, 05 % 1 mg/L

2 3}
&

>
fo oot

@)
@)

N

>

P
24117k A 96A1 7 A Al 0.63, 0125, 0.25, 0.5 F 1.0 mg/Le] F=lA 0, 20, 50,
90 % 100%¢] AA7H BEHA. vz s AFERANA AANATL B2

A eggre.

e

QR

Table 1. Cumulative lethal of Danio rerio

Nominal. Number Number of dead fish
concentration .
of fish 3 hours 6 hours 24 hours 48 hours 72 hours 96 hours

(mg/L)

Control 10 0 0 0 0 0 0
0.063 10 0 0 0 0 0 0
0.125 10 0 0 2 2 2 2
0.25 10 0 0 5 5 5 5
0.5 10 0 9 9 9 9 9

1.0 10 0 10 10 10 10 10

Table 2. Cumulative mortality of Danio rerio

Nominal Number Mortality(%)
concentration .
of fish 3 hours 6 hours 24 hours 48 hours 72 hours 96 hours

(mg/L)

Control 10 0 0 0 0 0 0
0.063 10 0 0 0 0 0 0
0.125 10 0 0 20 20 20 20
0.25 10 0 0 50 50 50 50
05 10 0 90 90 90 90 90

1.0 10 0 100 100 100 100 100

Table 3. Observation on the abnormal response of the test substance for Danio rerio

Nominal Abnormal responAse
concentration

(mg/L) 3 hours 6 hours 24 hours 48 hours 72 hours 96 hours

Control NOR(10)¥ NOR(10) NOR(10) NOR(10) NOR(10) NOR(10)
0.063 NOR(10) NOR(10) NOR(10) NOR(10) NOR(10) NOR(10)
0.125 NOR(10) NOR(10) NOR(8) NOR(8) NOR(8) NOR(8)
0.25 NOR(10) NOR(10) NOR(5) NOR(5) NOR(5) NOR(5)
05 NOR(10) NOR(1) NOR(1) NOR(1) NOR(1) NOR(1)
1.0 NOR(10) - - - - -

a) Number of fish
Abbreviation of observable symptoms of intoxication
NOR : Normal

- Agold A L AF

Ngolel A4 R AFE A

TR 5 dxoodA 10w, BE Aol F2ke]

o2




2 1078 & FAste AbstR 1, A= A 2 R2FdAE e AT
2 Ado]e] A7 2 AF: 228 cm + 010 cm, 022 g = 003 g
AP Algole] A4 2 AF: 235 cm + 016 em, 1 022 g + 003 g

I+

I+
I+

4=+ 48 mg/L CaCOs0] At}
B 758 (HA 711 ~ F o 8.04), DO+= H 6.80 mg/L (H4
28 mg/L)o. 2 E3}EEA AT Ht 804% (H A 629% ~ H

531 mg/L ~ o 8
H, & i 228T (H4 226C ~ FHo 23.0C)<| o

o 98.09%)°] L ©

o WA ALRF(LC0) B FEFEE=NOEC) &

H-6°] thal o5 (Danio rerio)S °]&3te] FASAS AF2oz F713 A3 96
AlZ-LCs 0.279 mg/L= YR o™ A& 9] 96A11F Fd 5=+ 0.063 mg/Lol At

Observation time LCs? 95% Confidence limits NOEC”
(mg/L) (mg/L) (mg/L)

48 hours 0.279 0.205 T 0.334 0.063

96 hours 0.279 0.205 T 0.3834 0.063

a) Median lethal concentration, based on nominal concentration

b) No observed effect concentration

€ A HolFAEAHAE

@) T 00, 625, 125, 250, 500 ¥ 1000 mg/kg (dry soil)

0 A3t

o XALE H o] FFTA

AldE5d =& 79 A3A 79 AIA 625, 1250, 250.0, 500.0 ¥ 1000.0 mg/Kg
(dry soi)ollA =|AFE&©o] 0, 15, 225, 625 2 825%= YEeET 149 AHIA 625,
125.0, 250.0, 500.0 ¥ 1000.0 mg/Kg (dry soilellA HAF&o] 0, 225, 425, 75 2
100% = YEFS:

L= E A ZHA FE %% AR 2ol A ol S H AARAE R A )

N>
o oo

S

Table 1. Cumulative lethal of Eisenia fetida

Nominal Number of Number of dead Earthworm Lethal(%)
concentration

(mg/L)" earthworm 7 days 14 days 7 days 14 days

Control 40 0 0 0 0
62.5 40 0 0 0 0
125.0 40 6 9 15 22.5
250.0 40 9 17 225 42.5
500.0 40 25 30 62.5 75
1000.0 40 33 40 82.5 100

a) Active mgredient
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Table 2. Observation on the abnormal response of the test substance for Efisenia fetida

Nominal concentration Abnormal response

(mg/L)" 7 days 24 hours

Control NOR(40)” NOR(40)
62.5 NOR(40) NOR(40)
125.0 NOR(36) NOR(31)
250.0 NOR(31) NOR(23)
500.0 NOR(15) NOR(10)
1000.0 NOR(7) -

a) Active ingredient

b) Number of Earthworm
Abbreviation of observable symptoms of intoxication
NOR : Normal

- As 22
/\154711%'4194 ﬂ%% AEETE 5 iz 107k, AgalA 10vtElE Hstol =

0.01 g, A& A< 031 £ 0.02 g

s AR T ES HE

A7 T ESS pHe #H 536(FH 4 515 ~ Hf 546), =%+ B 201C(HA
19.7 ~ Aol 204 C)ol At

o MFFAAEE(LCs) ¥ FYFFE(NOEC) A&

AG(Hx=2=AD el Eisenia fetidas ©1-83 SASAS AAIT 243 14 o
-LCs< 4373 mg/L o]d ez yetstorn, 435 =(NOEC)= 625 mg/Lol .

o LC50¥ 95% Confidence limits NOEC"
Observation time
(mg/L) (mg/L) (mg/L)
14 days 332.0 209.4~589.7 62.5

a) Median lethal concentration, based on nominal concentration
b) No observed effect concentration
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O Ald®% 0, 1000 mg/kg
O F8 ZAx
. wolg
1000.0 mg/Kgo] FXZolA 17¢€ 7t A A & (limit test)S A A3 Az} 1t

—(—5_ T
o 2=+ 90%, ?131"71 88%, 7F izt 86.7%, A et 83%, 457t R 98.3%, A

gt 7%= e

0.01 g, A
LA 23 kT

* NIEFY pH

NESY AxFdS 8o tixat 024 g £ 002 g, A&+ 025 ¢
15 g + 0.01g, A&l=* 015 g £ 0.02 g, &F7F HE70.015 g
014 g + 001 ge= yetstth AdxTFol mE Fol3k Aozt et

I+

I+

ANEA A F4% pHE tixzato] 6.77, Aol 68022 Ueyon, AFdFERS
=43 pHE tlxv0] 6.78 Alga o] 6.700.= LEFSET
Table 1. Emergence of Avena sativa
Nominal concentration Number of AeFlling emergence
Replication
(mg/Kg) R-1 R-2 R-3 R4 R5 R-6
Control 9 10 8 8 10 9
1000.0 3 9 9 3 10 9
Table 2. Emergence of Faphanus sativus
Nominal concentration Number of Ae.dlmg ciersence
(mg/Kg) Replication
R-1 R-2 R-3 R-4 R-5 R-6
Control 10 8 9 8 8 9
1000.0 3 3 9 8 8 9
Table 3. Emergence of Lactuca sativa
. . Number of Aedling emergence
Nominal concentration - .
(mg/Kg) Replication
R-1 R-2 R-3 R-4 R-5 R-6
Control 10 10 9 10 10 10
1000.0 10 10 9 9 10 10
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Table 4. Dry weight of plant

Nominal Dry Weight(g)
concentration
(mg/Kg) Avena sativa Raphanus sativus Lactuca sativa
Control 0.24 + 0.02 0.15 + 0.01 0.015 + 0.01
100.0 0.25 + 0.01 0.15 = 0.02 0.014 + 0.01
% of the controls 104.2% 10096 93.3%
s MFFFFE(ECs) R FIFTE A4S
H-6° tjs] S =SE ol&ste] AdddFS Frist 43 AG&o gk 179 vt
T4 F5E(ECyH)+= 1000.0 mg/Kg oldollery, FA985=(NOEC)= 1000.0
mg/Kg o= eyt
. ECs" 95% Confidence limits NOECY
Observation time
(mg/L) (mg/L) (mg/L)
17days > 1000.0 - 1000.0

a) Median effect concentration, based on nominal concentration

b) No observed effect concentration

v HF A4 AR ASA AA
O da3 AR 254 1 5 H4A-19% H-6=
Al ZHo] Hold
O H4-17 H-69] %54 fFady @4z1s4d 9 kiAol fA}
& S5HS 188t H6S HET dad AF 254 4=
O M d23 A 254 94 HA71=

Gd-4o] vshe] Q23 AP IS} 2=

0

2
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2. 1844 ysd IFEd =
7 WE FREFE XA
(1) s 2 54
o &S (Methanol)
e o &2 (Ethanol)
o O| A2 S ([so propanol)
o EZolojeudlZe]Z (Poly ethylenglycol)
o M o (windshield wiper fluid)
e =72 A(AF1)

- daF AA ASAE wtEoR 600M= sAT A9 &Hgidoel Advtm e
PA(Peracetic aicd)®} W& &£ EZ(WEE oets olAaxzgs Egodd=e
=, 949, B A)S ol&ste] of=dES A3

C FREASS 2U a5 WeAdS fday] skl -10C, ~15C, - 20T
o= AZFS 30EvY =4 g o Ho 3A7HhE Ed) =4 sl W $E £
S AEEAT A5AE AR A T2t A aE5A A sAS e A UesEZR
o] Ut dE A ERE YF EE Agoes vt=Es AEA 0 IAujard dAgle] A
T Fyo k= wEvtE mE Frlste] AxRSF (o HEHT 1LY A=Al U
=824 0% vrs 29 100mLe WEsE4dS Yol =)

O gz 254 2 A43] AA TR 254 =24
: Sodium Sodium Sodium
A=A o= NaDCC Acid ; .
bicarbonate carbonate peroxide
AGEIEA=A]) | 5008 AL 2208 40g Og
Ha4-1 650 2°0g 0 0 100
° | (ololmainpean § § §
H-6 600 2708 100 30 0
| (otul = auteyan § © ©
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O A2FA(AG(HZASFA)) + PEG(Polyethylenglycol)
AGHIZAEAE 50 W) 84 & 5 YERd2 eld PEGE 10%, 20%7 HEs 3
74k T oj=dS nln 3 Ay -10TolAM = 3A7F Fek BF dx ekgten, -20To
Ae WE FAARE] 14]7E o]st= &l At

L=
rEA 24 - 10T - 15T - 20T
PEG 10% + AG(HHxEA=A]) 50u)8] 4 >3 h (2RYE) 1.0 h (&2) 1.0 h (532)
1= =R =,
PEG 20% + AG(hRASA]) 50815] A 3 h (s | Zhh(T;;? 5) 1.0 h (57)

0454 + MeOH (5~40%)
25A(AG(HE25A]), H4-1, H-6)F 709, 1309, 2008, 100081 = A g & Y& F
®HEAe MeOH 5%, 10%, 20%, 25%, 30% % 40%7} S22 21 oj=4dS &<l & 2
7 AFe] AaygEE 3 AR F -10TCAAE BE 25A7F 97 &sken, ~15TlA

= MeOH 20%, 30%, 40%7} 7} ¥ A=A H4-1, H-6© 4#] 23kom, MeOH 25%,
30%, 40% H7F LmAlE -20CAA % 3 AIZF &2t X &

2= . . .
,}_\\_%x‘ﬂ i}\g —lOC _15C _20C
_ 0.5 h (BEU<=)
AG(HEASA]) 708) 814 | >3 h (FUE) 2h (&2) | h (52)
AGIIEASA) 1308] 814 | >3 h (FAUE) | 25h (52) 15 h (52)
AGIEASA]) 2008] 14 | >3 b (QAUE) | 25h (£2) Ih(52)
AGIIAAEA) 10000] 84 | >3 h (RAWE) | 2h (52) I h (52)
MeOH 5% —
H-6 70u] 34 >3 h (@EUE) | 2h (57) 15 h (52)
H-6 1300 214 >3 h (FAYE) | >3 h (FEUE) Ih (£2)
; 0.5 h (22U5)
H-6 2008} 5] 3 h (QEUE) | >3 h (QEYE) D
H-6 10008 5] 3 h (QHEUIE) | 25 h (REUE) I h (52)
AGEAEASA) 708] 314 | >3 h (RAYE) | >3 h (HUE) | 25 h (52)
; 25 h (FE2U5)
AGEIEASA) 1308 314 | >3 h (FHUE) | >3 h (FHYE)
3h(52)
- 25 h (EYE)
AR E2SA) 2000 214 | >3 (@Eds) | 2" IS g n eeys)
ISR et
AGEIZASA) 10008 814 | >3 h (@ays) | 200 EEHE) | gy (g
3 h (&7
1:]_1?_ L=
H4-1 709 8] >3h (@AE) | >3h @ags) | 200 TETS)
MeOH 10% °=
: ) H4-1 1308} 3]A >3 h (YARUE) | >3 h (FEYE) 2.5 h (%2U%)
HA-1 2000] 3] >3 h (FAYE) | >3 h (RAUE) | 3h(52)
H4-1 10008] 314 >3 h (FAYE) | >3 h (RAUE) | >3 h (FEUE)
H-6 708} 3] >3 h (QHAUIE) | >3 h (HUE) | 2.5 h (52)
H-6 1308 514 3 h (QHEUE) | >3 h (@FYE) | 25 h (£2)
H-6 2008 5] 53 h (QEUE) | >3h (@EYE) | 3h(57)
H-6 10008 3] 3 h (@AYE) | >3 h (@AUWE) | 2h (52)
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AG(H=A=A]) 10008 314 | >3 h (&HUWE) | >3 h (&HUYsE) | >3 h (EHUE)
H4-1 708} s]A >3 h (¢HUE) >3 h (¢HUE) >3 h (SAY =)
H4-1 1308} 3]A] >3 h (&HdUE) >3 h (¢AUE) >3 h (ZAY=)
H4-1 2008 s]H >3 h (@FUs) | >3 h (FFUE) | >3 h (FFUSE)
H4-1 10008] =]~ >3 h (&FYE) | >3 h (FFWE) | >3 h (FHYS)
H-6 708 &4 >3 h (ZRWE) | >3 h (¥FAUE) | >3 h (ZRAUHE)
H-6 1308 54 >3 h (¢AUE) | >3 h (FAUs) | >3 h (&HUE)
H-6 2008 3]A >3 h (FHUE) | >3h (&HUE) | >3 h (FHUE)
H-6 10008 3]A >3 h (FHdE) | >3h (&HUE) | >3 h (FHUE)

O &%A + MeOH 40% + PEG 10%

2 E=A(AGH 22, HA-1, H-6)E 704], 13001, 2000, 10000] = &4 8 T =
HE49 MeOH 40%¢<k PEG 10%7F == Hal, of =& &9l ¢ A3 ddo] 213
= 3 A7 B¢k BRE &% (- 10T, -15T, -200)o A 95 &= AL selsgrt
25T
A=A 2A - 10T - 15T - 20T
o >3 h >3 h >3 h
AGHELSAD 7080 #1581 o q1y5) (SARE) (QHE)
_ >3 h >3 h >3 h
AG(H 2 A=A 1308 &AM N A= AU
AG(HEAEA]) 2008] 514
(SHYE) (SR E) (PRYE)
. >3 h >3 h >3 h
AGHHELSA) 10009 512 | oy (SAYE) (@RS
o >3 h >3 h >3 h
Fa-1 708 =12 (SHYE) (SRYE) (PR
_ >3 h >3 h >3 h
H4-1 1308) 514 = _ _
MeOH 4095 PEG 10% (SHYE) (SRYE) (SR
HA-1 2000 14 >3 h >3 h >3 h
i (SAYE) (SAYE) (SAYE)
_ >3 h >3 h >3 h
F4-1 10009 =15 (S (SHRE) (@ E)
_ >3 h >3 h >3 h
F-6 7040 =14 (S5 (SAYE) (SRS
_ >3 h >3 h >3 h
H-6 1308} 3]A]
o0k 4095 PEG 10% e @RUS) | (@FdE) | (@Hus)
>3 h >3 h h
A A
>3 >3
A A
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AGIEAEA]) 708) 54 | >3 h (FAUE) | >3 h (FHYE) | >3 h (FHYE)
AGEAEA]) 1308) 514 | >3 h (FAUE) | >3 h (FAYE) | >3 h (FHYE)

AGIEAEA]) 2008) 514 | 3 h (REYE) | 3h (REYE) | 3 h (REYE)

AG(HEAEA]) 10008 8]4 | >3 h (RHYSE) | >3 h (HWE) | >3 h (LHAYE)

H4-1 704} 5] >3 h (PHYS) | >3 h (FHYSE) | >3 h (LHAYE)

MeOH 30% + H4-1 1308 8]4] >3 h (FHYE) | >3 h (FHEYE) | >3 h (FHYE)
PA 0.04% Ha-1 2006} 5] >3 h (@AUE) | >3 h (@AUE) | >3 h (@AUE)
H4-1 10008} &]4 >3 h (ZFUE) | >3 h (FHUE) | >3 h (AR

H-6 708] 214 >3 h (PHYS) | >3 h (FHYS) | >3 h (LHYE)

H-6 1308} 5] >3 h (ZAUE) | >3 h (PAUS) | >3 h (AR

H-6 2008} ] >3 h (ZFUE) | >3 h (FHUE) | >3 h (RS

H-6 10008} 8] 4] >3 h (PHYS) | >3 h (FHYSE) | 3 h (REYE)

AGTIZAEA]) 708 814 | >3 h (FAUYE) | >3 h (@HYS) | >3 h (FHYS)

AGIEAEA]) 1308} 514 | >3 h (FAUE) | >3 h (FHYE) | >3 h (FHYE)

AGIEAEA]) 2008) 514 | 3 h (REYE) | 3h (REYE) | 3 h (REYE)

AG(HEAEA]) 10008 8]4 | >3 h (RHWS) | >3 h (HWE) | >3 h (LHAYE)

H4-1 704} 5] >3 h (PHYS) | >3 h (FHYSE) | >3 h (LHAYE)

MeOH 40% + H4-1 130vf 3|4 >3 h (&dUs) | >3 h (&dUs) | >3 h (FHUE)
PA 0.04% H4-1 2008] 8] 4] >3 h (ZFUE) | >3 h (PHUE) | >3 h (AR
H4-1 10008} )4 >3 h (@AUS) | >3 h (FHYE) | >3 h (FHYE)

H-6 708] &4 >3 h (PHYS) | >3 h (FHYSE) | >3 h (LHAYE)

H-6 1308} 5] >3 h (@HYS) | >3 h (FHYS) | >3 h (LAYE)

H-6 2008} ] >3 h (@AYS) | >3 h (FHYWE) | >3 h (LHAYE)

H-6 10008} 8] 4] >3 h (FHYS) | >3 h (FHYE) | >3 h (LHAYE)

O &%A + EtOH (5~40%)
EtOH®] #%=o mw& usAdES sty st Z7be]  ASA(AGH A=A,
H4-1,H-6)5 7009, 1308, 2008, 1000} =2 3]Asta, #F 5, 10, 20, 25, 30 2 40% 7}
T% EtOHE #H7Fetd WeAdS &dd 27 -10TCaAAE BE 25AdA Usol
geolxgon 15T A+ EtOH 20%740%7F A7F © ASAloA UsAdol &<l =5
o} T3 -20CH A= EtOH o] =545 sl S7ske A &o] v

ZE
A=A 2A - 10T - 15T -20C
AGHHz=2=A)) 708) )4 | >3 h (FHUE) | >3 h (ERUS) 1 h (52)
AG(Hiz2=A)) 1308f &j4 | >3 h (LAU-S) 2.5 h (532) 1.5 h (52)
EtOH 5%
AG(Hiz=4=A)) 20088 &4 | >3 h (LAU-S) 2 h (3) 1 h (52)
AG(H=4=A]) 10008 514 | >3 h (FRU-E) 2 h (53) 1.5 h (52)
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AG(HIZ£=A]) 10008] 34 | >3 h (@AUE) | >3 h (@HUE) | >3 h (@AU%)

H4-1 704 5] >3 h (¢AU%) | >3 h (&AYE) 2.5h (£7)
Fi4-1 1309 =4 >3 h (@FUE) | >3 h (@FU%) | >3 h (FRYS)
H4-1 2008] 514 23 h (@AUE) | >3 b (@rys) | o0 TEHE)

3h (54)
H4-1 1000u) &]A >3 h (@FAUY%E) | >3 h (FHYZE) | >3 h (FHAYZ)
H-6 704} 34 >3 h (PAUE) | >3 h (PAUE) | 25 h (FEUE)

H-6 1304} 214 >3 h (@AUS) | >3 h (FAUS) | 25 h (52)
H-6 2008] 34 >3 h (FALIS) | >3 h (FAUS) | >3 h (HALS)
H-6 1000uf ]~ >3 h (@XU%) | >3 h (FFUS) | >3 h (FFHUS)
AG(MEA=A]) 708) 814 | >3 h (FAUS) | >3 h (FAUS) | >3h (FHAUE)
AG(TIZA=A]) 1308) 84 | >3 h (@AU%) | >3 h (@HYE) | >3h (FHUYS)
AG(thE2EA]) 2008] 84 | >3 h (@AUE) | >3 h (@AYE) | >3h (FHUE)
AG(HiEA=A)) 100080 814 | >3 h (&FUWE) | >3 h (&FUYE) | >3h (FHUHE)
H4-1 709 2}4 >3 h (@AUE) | >3 h (FAUE) | 25 h (FrUE)
EtOH 40% Ha-1 1308} 8] >3 h (PUS) | >3 h (FAUE) | >3 h (FAYS)
H4-1 2008} 8|4 >3 h (&XUE) | >3 h (FXUE) | >3 h (FHUE)
H4-1 10008f &]H >3 h (¢AUE) | >3 h (FFUSE) | >3 h (FHUE)
H-6 708) 54 >3 h (¢FUE) | >3 h (#HUE) | 25 h (RRUS)

H-6 1308f 5] >3 h (&AUE) | >3 h (#FHE) | 2.5 h (5F)
H-6 2004] 3]A >3 h (&AUYSE) | >3 h (&HUS) | >3 h (FHAYS)
H-6 1000v] 3]A] >3 h (&AUSE) | >3 h (&AYSE) | >3 h (FHAYS)

O & 5A + Peracetic acid(PA: #4tst x4F) 0.04% + EtOH (10~40%)
PAZ} #7F & ZF &A5A9 EtOH wko wE dsds FQlstr] fste] zhzte] A%
AAGHZA=A), H4-1,H-6)5 708, 1308, 200w, 1000u) 3]A<4e] PA 0.04%
£ W7hE ¥ BOHZE AF 20, 25 30%7F AES wE F EHe st 1
A¥, 10T, -15 CoAE BEE A5ACdA dso] e, -20TdA 9 u-&
d A of#of o] Rl

25
25A 24 = 1o - 15T - 20T

AG(I=A=A]) 708) 8|4 | >3 h (&&YS) | >3 h (&HYS) 2 h (£7)

AG(thxA=A)) 1308 8]A | >3 h (gAUE) | >3 h (FHUE) 2 h (£2)
AG(tHEAEA) 2008) &4 | >3 h (LAYE) 2 h (27) Lh (F=24H%)

1.5 h (52)

AG(H =42 =A]) 10008] 8]4 | >3 h (¥AUE) | >3 h (FAUE) 15 h (£7)

EtOH 10% + PA H4-1 708 4 >3h (PAUYE) | >3 h (FFUS) | >3h (57)
0.04% H4-1 1308} 8|4 >3 h (FHY=E) 2 h (£7) 15 h (£7)
HA4-1 2008] 3] 3 h (@EgE) |3 n (@ags) | L TEEE)

15 h (52)
H4-1 10004] 5]4 >3h (FAUYE) [>3h (ZAUE) [ >3 h (@EUE)

H-6 704 2|4 >3h (¢HUYE) |>3h (@FUE) | 2h (5D

H-6 1304 2] >3h (ZAYE) >3 h (@FUE) | 15h(§2)
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H4-1 708f 5|4 >3 h (FRUE) | >3 h (FHUE) | >3 h (FHUE)
H4-1 1308} 3|4 >3 h (&XUE) | >3 h (FXUE) | >3 h (FHUE)
H4-1 2008} 34 >3 h (&XUE) | >3 h (FHUE) | >3 h (FHUE)
H4-1 10008} 3]A >3 h (&4UlE) | >3 h (&4Uls) | >3 h (FHUE)
H-6 7084 5|4 >3 h (¥HYs) | >3 h (AWE) | >3 h (FFUHS)
H-6 1304 =]4 >3 h (FHUE) | >3 h (FHUE) | >3 h (FHUE)
H-6 2004 =] 4 >3 h (FHUE) | >3 h (FHUE) | >3 h (FHUE)
H-6 100084 514 >3 h (2EU5) | >3 h (FEHE) | 3.0 h (FEUE)

O 254 + IPA (Isopropanol) 5~10%
MeOH Y EtOHET} SAdo] A2 [PAS] U&sAS sty fste] ZF &A5A 34
Ho IPAE HZF 5% H& 10%7F HEE Hrtste] ofe=ds Gg A3, -15TA
A A=mAE] 7] Al Astd e, 20T A= e A=A

) o)

EtOHSt MeOH<S} HliL 8t1S o, & 2ol AA velubA] okt

s
-107C 15T -20 C
25 24
IPA 5% + AG(tizA=A]) 7089] A >3 h (FHUE) 2.5 h (572) 1 h(5%)
5 1 h (BRY%
IPA 5% + AG(THZ ASA]) 130613]4] >3 h (FHY =) 2 h (£7) 1.5(; (%qjé))
IPA 5% + AG(HjZA=A]) 200uf3]4 >3 h (¥AUF) 2.5 h (57) 1.5 h (52)
IPA 5% + AG(H|Z2A=A]) 10008]3] A >3 h (&AUE) >3 h (§AUS) 1 h (E37)
IPA 5% + H-6 708}3]4 >3 h (&HU-E) >3 h (FAHE) L5 h (52)
IPA 5% + H-6 1308]2]4 >3 h (PAHE) >3 h (&AUlE) 1 h (&23)
IPA 5% + H-6 2008}3]A >3 h (FAUE) >3 h (FAHE) 2 h (82)
5 L5 h (F24&)
IPA 5% + H-6 10008135] X >3 h (@AYZ) 25h (£4) ) hT%Z:i)
5 L5 h (F24E)
IPA 10% + AG(HRA=A]) 70us] A >3 h (YAYS) >3 h (FAY=) 25 h (22)
o =2
IPA 10% + AG(TAEASA]) 1308) 314 | >3 h (FAUS) | >3 h (AUE) 1 h(82)
IPA 10% + AG(tH=A=A]) 2008] 34 >3 h (FAHE) >3 h (¢AUE) >3 h (ZAUE)
IPA 10% + AG(HiZA=A]) 10008) 314 | >3 h (FAUE) >3 h (2HUE) 1h(52)
IPA 10% + H-6 708 s]4] >3 h (@A) 2.5 h (B2Us) | >3 h (&HAUS)
IPA 10% + H-6 13081 2} >3 h (FUYE) | >3 h (&HYE) 1.5 h (57)
IPA 10% + H-6 2008} 8] >3 h (FAUE) >3 h (FAHE) L5 h (F2UH-E)
IPA 10% + H-6 1000vH 3] >3 h (FAU-E) 2.5 h (F24E) 2.5 h (5%2)
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O PEG 10~40% + MeOH 5~20%
WE FREd Edd g2 U4 £ns ger] sad E FREE PEGS

MeOH®] &3F ¥ &= WA oj=H= 2<% A3 PEGe MeOH®| el S7He
= WeAdel S7rsk.
RS}

) o - -10 C -15 T -20 T
MeOH 5% + PEG 10% R L R
MeOH 5% + PEG 20% : 52hh((¥§7$%) f;ﬁé‘iﬂi) 11}_15 f‘ ?”;lf))
MeOH 5% + PEG 30% >3 h (FAU-E) 115hh(i§dlﬂlﬂ%%)) 11}_15 (f ?;ij)
MeOH 5% + PEG 40% >3 h (FAU-E) ffﬁg%ﬂ%%)) 11%15 (f ?;ij)
MeOH 10% + PEG 10% >3 h (FHUE) >3 h (PHUE) 1.5 h (53)
MeOH 10% + PEG 20% >3 h (FRAYE) >3 h (FHRE) 2.5 h (§2)
MeOH 10% + PEG 30% >3 h (&AUE) >3 h (&H4%E) 3h(53)
MeOH 10% + PEG 40% >3 h (FHU%E) >3 h (FHU%E) 25 h (52)
MeOH 15% + PEG 10% >3 h (YHARE) >3 h (FHY%E) 2.5 h (572)
MeOH 15% + PEG 20% >3 h (YARE) >3 h (YAUE) >3 h (FHUE)
MeOH 15% + PEG 30% >3 h (&HUE) >3 h (&HUE) >3 h (&HUE)
MeOH 15% + PEG 40% >3 h (YARE) >3 h (YAUE) >3 h (FHUE)
MeOH 20% + PEG 10% >3 h (FHUE) >3 h (HUE) 2.5 h (57)
MeOH 20% + PEG 20% >3 h (YHRE) >3 h (FHU%E) 2.5 h (52))
MeOH 20% + PEG 30% >3 h (FEUE) >3 h (FHUE) >3 h (FEU%E)
MeOH 20% + PEG 40% >3 h (ZAWE) >3 h (ZAUE) >3 h (FEU%E)
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O AZA + MeOH 10%/EtOH 10% + PEG 10~40%
Z47ke] &= A(AG(HZEASA]), HA-1, H-6)E 708, 1308, 2008, 10008 = 34 g
MeOH EE EtOHEZ 77F 10% Z7b8har, PEG Hl &% 10740%02 2elate] o =7
gelsh Aa - 10T E BE 24N 97 eigton, -15ToME 9% 2%
ol A7l A&t —20CeA Wesds &< 3 A3 PEG 3ol =25 U
‘dol FgE AT

A3 AZ7](Honeywelle] Foig€ ClI2 =%7]¢0 MINIMAX-XP-CI2E A% : HY
S0ppm7HAl &4 7hs)E ol &ste] A=Al dAFHE FAHT AY AGHRE 25A)
49 PEG 3r&Fell #Aglel daFA7 =4 YEbd v, H-69 -5 PEG 20%°1 A4 94
A7 G A FA4 = AT

=
e -10 T -15 € -20 C % 2% (ppm)
54 24

PEG 10% | >3h (@AY %) 3h (57) 3h (57) 50
MeOH 10% PEG 20% | >3h (&FU%) | >3h (HFAYE) | >3h (HHUYE) 50
+AG(thEA=A]) 708] | PEG 30% | >3h (&#ul) | >3h (FHHUHF) 2h (52) 50
PEG 40% | >3h (&AU%) | >3h (ZAUS) | >3h (FAUS) 50
PEG 10% | >3h (Z9AU%E) | >3h (YAUE) 3h (52) 50
MeOH 10% PEG 20% | >3h (&FU%) | >3h (ZFYE) | >3h (HFUYE) 50
+AG(h = 45A]) 1308 | PEG 30% | >3h (&F4E) | >3h (FAUHE) | 2.5h (FFUHF) 50
PEG 40% | >3h (&FU%) | >3h (&HUE) | >3h (HHUE) 50
PEG 10% | >3h (&FU%) | >3h (Z4FYE) | >3h (HFYE) 50
MeOH 10% PEG 20% | >3h (&¥FU%) | >3h (ZFFUE) | >3h (FHUE) 50
+AG(CHz=A%A]) 2008) | PEG 30% | >3h (&44WE) | >3h (FAHE) | >3h (AU-E) 50
PEG 40% | >3h (&FW%) | >3h (HFUE) | >3h (HHUYF) 50
PEG 10% | >3h (&FU%) | >3h (4FUE) | >3h (FFUE) 50
MeOH 10% + PEG 20% | >3h (&4FU%) | >3h (4FUE) | >3h (HFUE) 50
AG(tHEAEA])10008] | PEG 30% | >3h ($HHuU%E) | >3h (@4YE) | >3h (PFE) 50
PEG 40% | >3h (&XU%) | >3h (&FWE) | >3h (HHUE) 50
PEG 10% | >3h (&AU%) | >3h (ZFFUE) | >3h (HHUE) 50
MeOH 10% PEG 20% | >3h (¥4Ul%) | >3h (&AYE) | >3h (FAUE) 17.5
+ H-6 708l PEG 30% | >3h (&FU%) | >3h (FFUE) | >3h (FHUE) 50
PEG 40% | >3h (&FU%) | >3h (FFUE) | >3h (FHUE) 50
PEG 10% | >3h (&414%) | >3h (F5%) 2h (52) 50
MeOH 10% PEG 20% | >3h (¢&IUl%5) | >3h (9AIU%) | >3h(eAUE) 8.5
+ H-6 1308} PEG 30% | >3h (&FU%) | >3h (4FUE) | >3h (FFUE) 50
PEG 40% | >3h (&FU%) | >3h (&HUE) | >3h (HAUE) 50
PEG 10% | >3h (¥414%) | >3h (F5%) 2h (57) 50
MeOH 10% PEG 20% | >3h (&FU%) | >3h (ZFUE) | >3h (HFUYE) 10
+ H-6 20044 PEG 30% | >3h (¥Z4ulg) | >3h (ZAUlg) | >3h (HAUF) 50
PEG 40% | >3h (&FUY%) | >3h (&FUHE) | >3h (HFUE) 50
PEG 10% | >3h (¢Al&) | >3h (¥AHE) | >3h (HHUF) 1.1
MeOH 10% PEG 20% | >3h (&XWE) | >3h (ZHUE) | >3h (FHUYE) 1.6
+ H-6 10004} PEG 30% | >3h (FAU%) | >3h (FAUYZ) | >3h (FAUYS) 50
PEG 40% | >3h (&AU%) | >3h (FAUZ) | >3h (FAUS) 2.5

L.5h (F&2H-E)
PEG 10% | >3h (Z¥AUE) | >3h (YAUE) 2h (52) 50
EtOH 10% . s s Jhlsd) -

FAG(TNEA=A]) 708 PEG 20% | >3h (&AY%) >3h (&RUE) >3h (&AU%)
PEG 30% | >3h (&FU%) | >3h (&FUE) | >3h (HFUE) 50
PEG 40% | >3h (¥AUW&) | >3h (FAHE) | >3h (HHWE) 50
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. Sodium Sodium Peracetic
A=Y
=3 NElDIEIC = bicarbonate | carbonate EES acid B
240g
AG-EtOH 500g (oFT]m AN 220g 40g - -
270g 1
H-6-EtOH 600g (o}o] =3 a1 A1) 100g 30g - - Hﬂn%—z
— =10
135g o
H-6-EtOH-PA 300g (ofu] E Al m}alAh) 50g 15g ZS]—K 125 mL )1@0;/?
H-6-EtOH 270g 1o
_ 600g 1l 1008 30g B o] -
PEG (ofo] A mpey 2ty 20% xt
O AEA+IPA
. Sodium Sodium Peracetic
A=AY NaDCC Acid . PEG ) IPA
bicarbonate | carbonate acid
AG-IPA 500 2408 220 40
] i (oI A1) ° i ) )
270g P
H-6-1PA 600g (o}o] = mpo1an) 100g 30g - - 44_0
1358 9]
H-6-1PA-PA 300g (o} 0] & Al tol A 50g 15g - 125 mL 10%
= 1 Z:S]Z‘S 7_‘%] 7}
H-6-1PA 600 270g 100 20 5 m"g
g g g - -
-PEG oto] = A m}al At )
(o}o] = A mpalih) 20% X7}
O &25A+&3 A(AF1)
. Sodium Sodium =4 A
AER
=l NElDEC ged bicarbonate carbonate (AF1)
AG-AF1 500g (O}Zégi}) 220g 40g 300g
N-AG-AF1 300g ( O}ggi}) 50g 15g 300g
135g
H-6-AF1 300g (ol0] = A mha] ah) 50g 15g 300g
200g
H-N1-AF1 300g (oFu] = Al o 21 A1) - - 300g
150g
H-N2-AF1 350g (oFu] AT T a1 A1) - - 300g
100g
H-N3-AF1 400g (ohu] Al T 2] A1) - - 300g
200g
N1-AG- AF1 300g (o}T]mAY) - - 300g
150g
N2-AG- AF1 350g (o} Ty mAY) - - 300g
100g
N3-AG- AF1 400g (oFT]m AL - - 300g
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2%A

Salmonella typhimurium

o chet §ms]Huls

AG-EtOH

-20°C, >3h (¥AY =

50ppm

H-6-EtOH

-15°C,1.5h(52

50ppm

H-6-EtOH-PA

-20°C, 1.5h (&2

35ppm

H-6-EtOH-PEG

-20°C, 3h (52

3ppm

AG-IPA

-20°C, 1h (54

-

50ppm

H-6-1PA

-20°C, 1.5h (&2

50ppm

H-6-IPA-PA

-20°C, 1.5h (&2

32ppm

H-6-IPA-PEG

-20°C, 3h (52

3.5ppm

AG-AF1

-15 °C, 1.5h (&72)

0.4ppm

N-AG-AF1

0.6ppm

H-6-AF1

Oppm

H-N1-AF1

Oppm

H-N2-AF1

MUl

Oppm

H-N3-AF1

iTh

Oppm

N1-AG- AF1

ih

50ppm

N2-AG- AF1

h

50ppm

N3-AG- AF1

-15 °C, 1.5h (&72)
-15 °C, 1.5h (B3Z)
-15 °C, 1.5h (&72)
-15 °C, 1.5h (&
-15 °C, 1.5h (&
-15 °C, 1.5h (&
-15 °C, 1.5h (&
-15 °C, 1.5h (&32)

50ppm

Chn w7 1=
8000uH 40uH
120004 204}
60004 A0HH
100004} 40uj
40004 804
40001 A0HH
8000y 604H
60004} 60ul
60004} 60l
60004} 40
20004} 30u4

800uj 204}
800uj 30uH
900Hj 30uH
10004H A0HH
12004} 40uf
12004} 40uf




ooRA s FE ASA 44 2 HE4

-‘ i

(1) $4 - UF F8 254 4%

A

e 354 AFA AFS A v&, AF &olA, €4FH AF HE o] AFA EHAY
A7 T8 THSY HAFTHOE FH o UlT £25A4 3AFE AAHINAS.
o7 Salmonella typhimurium
2ER] ot A o ol thgt 5] Aulp bl
-5 AE71 s 7=
-20°C, . >& =24,
Ho6-BIOH-PEG | "0 =3 3ppm | 10000¢H 408 e =7
-20°C, o & =4,
Ho6-IPAPEG | © T =3 3.5ppm | 60004 608 e =t
15 °C, oFst & &0l
AGAFL 1 o (s7) | mepamy | O%Pm | 6000WH | 6O e A
=15 °C, el & 80]
N-AG-AF1 Lo o | e 0.6ppm | 6000} 404} ale A=
15 C . & 80
H-6-AF1 1.5h (£2) 23 Oppm 20008} 308§ ulg A
2) FH - UET 254 =4
Sodium Sodium =4 A
AERY NaDCC Acid , -
bicarbonate | carbonate (AF1)
AG-AF1 500g 240g (o™ AL 220g 40g 300g
N-AG-AF1 300g 135g (oft]H AL 50g 15g 300g
H-6-AF1 300 1358 50 15 300
° | (ormAnei ° ° i
Q) FH -UNF 254 =4 £ 944F
o A3
2 * = -
- 10 °C - 15 °C - 20 °C e AZE71
(ppm)
AG-AF1 >3 h 1.5 h 1.0 h orst mapaT 04
(&HY-s) (52) (52) s '
N-AG-AF1 >3 h 1.5 h 1.0 h oret mapaeis 06
(&HU-s) (52) (52) s '
o6 AR >3 h 1.5 h 0.5 h ax 0
(@AY 5) (52) (52) "
« A9 24, 1008 34
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N
At
-9
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v
>
m,'
g
=
o
2
g
sg

Y
 aEA BEAWe ARIADY 25 APAAN St S
(Al LML-17-298%, Al LML 17-299%)

o TAY vloly 29 =& MuHEHE mEste] AP Fe SO 9001 dF(HEH=
+2l) BioSafetyLaboratory-3grade®] A& Zt+ Central Veterinary Institute-
Wageningen UR Center o4 3359 S.

(7h g Aol it 254 2HAAET, 302 7)) 23

Salmonella typhimurium = :g-r-}_a
R ks
s000
2000
AG-AF1 MN-AG-AF1 H-6-AF1

Brucella ovis

2000
1000
500
AG-AF1 MN-AG-AF1 H-6-AF1
Clostridium perfringens
mE =
8000 mRI=Ed
1200
80 40
P I
AG-AF1 N-AG-AF1 H-6-AF1
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(L) B vholg 2ol tish AsA a=8AH4T, 30 W) 23
Al virus
==
— = R7IS=EN
I 250 250 250
AG-AF1 MN-AG-AF1 H-5-AF1
ND virus -

=gll=E=d
300 300 300

AG-AF1 MN-AG-AFL H-&6-AF1
B RIIEEH

400 400 400 400
PRRS virus =GEN

AG-AF1 N-AG-AF1 H-6-AF1
mgrl==d
400 400 400 400

AG-AF1 N-AG-AF1 H-6-AF1

PED virus = EEEH
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(th) FMD ulol ] 2of tfgt AsA] §8€AIFHA4T, 30 W) 423}

— AG-AF1+= FVD vpole] e} 3027 vE&- A] 50uH, 100W] 2 150ufol|A] wlole] 2~ ZhAX]
F7F 45 oo g nlolg|~ TAA|SG 7]5X%]2] “4 Log 10 reduction) HU} o} g o]
O]XJQ%E_

- N- AG—AFl-/] 35~ FMD #dlole] =8} 307 Wh-A] 50uiel 1008l Al A=A &= o]
§J—O]Q

- H6- AF1-4 FNVD vlo]e] 2=} 307 88 A] 50uie} 100uHoll 4] A=Al G=o] LrebstS-

FMD virus &
4°C, 30T
5.0
44 44 44 44 44 44
- -t I
w2
HdE 30
na 2
4l E
2.0
=
g ¥
= 10
0.19 0.1
0.0 | —

AG-AF1 50H] AG-AF1 1008] AG-AF1 1508f N-AG-AF1 N-AG-AF1 N-AG-AF1  H-6-AF1 508 H-6-AF1 1004 H-6-AF1 150H]
3|44 5| 4{of B Aol 50Hf BlAo  1008[ B|A{°) 1508 5] 5|4} Bl Mo B4}

() "ol & & Aol W £FAEHAF 2FHEY

o I AEZFR), AE, HALEH, PRRS, A vlole Ak Har (AR dElat), 55
At ol xJ AN (CL perfringens)o| Wt A=A §HAS AAE A A
A wlE ARE obH dX] Al vtoly Ay e AME st B E VHAAY = A
o2 gl H.

e 4COA 3087 2%A4 5HEAE AT AG-AF1F N-AG-AF1S A=A F2Ho]
H-6-AF112 Tt} ol md H-6-AF1S 254 34 A] ddukgo] wAsle] A&t
Aol glg. olol AG-AF13% N-AG-AFl1S FHEAR AAgste] T4 548 &

A=
S 3|A8lI5 (4, 308 H1) =
EMD Salmonella Brucella Clostridium T2
Al ND PED PRRS typhimurium ovis perfringens uEy
i 2 2 2 2 |2 2 2 (2%, 1004 214}
3 3 3 3 3 E<] 3 - sty
7l 7] 7| 7| 71 |2l 7| 2| s
+ # % % % B B (ppm)
k- 2 -4 2 g | B 2 2
-10°C(>3h WE) ors
AG-AF1 | 250 | 300 | 300 | 300 | 400 | 400 | 400 | 400 | 150 | 60 | 6000 | 20 | 2000 | 80 | 8000 | -15°C(1.5h L{E) w4y 0.4
-20°C(1h LHE) =
-10°C(>3h W§) orst
N-AG-AF1 | 250 | 250 | 200 | 300 | 400 | 400 | 400 | 400 | 100 | 40 | 6000 | 15 | 1000 | 120 | 4000 | -15°C(1.5h L{E) 244 0.6
-20°C(1h WS) -
-10°C(>3h, LHE)
H-6-AF1 | 200 | 200 | 200 | 200 | 300 | 300 | 300 | 300 | 50 |30 | 2000 | 15 | 500 | 40 | 1200 [-15°C(1.5h YE) | 2H 0
-20°C(0.5h LHS)
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(B) FH « & £2F5A4 ¢ 5

« AW Ao wE TS feiAe aEA a9 wEA dojrfol H.

c e A5AY £3AS FQlety] skl WA At B owpo]E 2o ] 4Tl A 5
i EAIA A a9S FRs S

o AaEA BEAES FESAAAER 1A TASA ZYAEAR ) A wek As
A ZYAFES T8

o AEA EEAEE AEdHHY 250 APAHANA FREAS

(A LML-17-298%, #| LML 17-299%)

o TAY wlolY 29 =& A S aelste] AP a8 ISO 9001 (e d= ¥
Q1) BioSafetyLaboratory-3grade®] A4S %% Central Veterinary Institute-
Wageningen UR Center o4 <33}

(7h) HAA Ao EdF L2=5A4 EHAIEMAT, 5% ¥3) A

Salmonella typhimurium
4oC, 5=

= FAEH

ER/IEEL

400 400
I . =
AG-AF1 N-AG-AF1
Brucella ovis - Ha
4°C, 5% ROES
100 100
I 50 50
AG-AF1 N-AG-AF1
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Clostridium perfringens

doc, St mAHFEH

AG-AF1 N-AG-AF1

(W) LA vpolg 2o g £5A4 EHAAMAT, 58 ¥s) 23

+ AT wpole]2s, ND vho]e2, PED wlole]2, PRRS whole]2el whzs] #gste] &

WA o w wpolej e AWE At & Ao &l H.

Al virus
= mHEEH
(d4cC,5=) mor==
250 250
AG-AF1 N-AG-AF1
ND virus -
(4°oC.5&=) = RZI==T
200 200
AG-AF1 MN-AG-AF1
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Bo|2{A ZAK|4

(Logl0 reduction)

PED virus

(4°C, s=)

400 400

AG-AF1

=TI

= JFrlE=0

N-AG-AF1

PRRS virus

(4°C.s5=)

400 400

AG-AF1

(th) FMD Htol2j 2o e 254 ZHAFMAT, 52
- AG-AF13= FVD nlo|]2=s} 5377 uks-

X]—’Fﬂ 45 ooz nlolg|
ol A=A
* N- AG—AFl-J 7d-9- FMD n}o]e]2=9} 53

MN-AG-AF1

Wg) A3t
A1 500, 1009 2 150Rell A} wholeizs 112

A 715291 “4 Log 10 reduction) Eth =of &

FMD virus

o = N W B W0
|
I
|
|
|
|
|

AG-AF1 508 AG-AF1 1008 AG-AF1 1508

3]Ajel L 3| Afol

ZF 9kE A] 5OHfOA] A=A EEo] Felwde.
=
ik 4°C, 5+
________ g
N-AG-AF1  N-AG-AF1  N-AG-AF1

50u 5] 100u) 3| 1504 B|Afo
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6) s 25A AL

o ZA7)o WA= Ao
Aol =ik xpdo] A,

« ol WE amAle] AzoMe] aHE gAsty] flete] 20Tl 53 B 3023t

SAA WA Alst B owpel g el e WE 2510 aEe F]ls

o

(7h) HAA Ao e L2=5A4 EHAIE(-20T, 58 % 308 %) 27

Salfmonella typhimurium =AU

100 100 100 100

55 {-20°C) 30+ (-20°C) 58 (-20°C) 30%(-20°C)

AG-AF1 M-AG-AFL

Brucella ovis e =

BERAIEEN

80 80 80 80
= = = m

5% ({-20°C) 302 (-20°C) 55 (-20°C} 302 ({-20°C)
AG-AF1 N-AG-AF1
Clostridium perfringens

100 100 100 100

5 (-20°C) 302(-20°C) 54 (-20°C) 302 (-20°C)

AG-AF1 MN-AG-AF1
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(1) BLA vpolg 2o R &F5A FHYAA(-20T, 58 2 308 W) 2%

Al virus P

m 7= EH

250 250 250 250 250 250 250 250
58 (-20°C) 302 (-20°C) 58 (-20°C) 303 (-20°C)
AG-AF1 MN-AG-AF1
ND virus o
EQ=EH
200 200 200 200 200 200 200 200
58 (-20°C) 302 (-20°C) 58 (-20°C) 30#(-20°C)
AG-AF1 N-AG-AF1
PED virus

250 250

200 200 200 200 I 200 I 200

5 (-20°C) 302 (-20°C) 54 (-20°C) 302(-20°C)
AG-AF1 MN-AG-AF1
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5% (-20°C) 302 (-20°C) 582 (-20°C) 30 (-20°C)

PRRS virus

250 250
200
I 0 I I

200 200 200 200

AG-AF1l MN-AG-AF1

(th) FMD upol 2 2o g &%A] YA F(-20TC, 58 2 30& ¥v5) 2%

Hho| A ZAK 4

(Log10 reduction)

* AG-AF19} N-AG-AF1 50v) 8]4]e8e wjojej2 7k 43 oo m wjolejs 7|
7121%1 “4 Log 10 reduction) Bt} foF &) A= A=

O = N W a W

FMD virus
47
4.5 A5 43
52 (-20°C) 305 (-20°C) 52 (-20°C) 302(-20°C)

AG-AF1 508} &|2dcH N-AG-AF1 508l &|AdoH
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W, FMD ujo]g] 2o o

IB] A=<td 3%

(e o ®
-
>
il
e oo

.

-EHHANE LY
- 3027tuvE A

2 - ' =
= Ao M so27F AZE F -10°C
o0°C Of &2t

]
i [E

- A2 722 9N 5% FBS TR E)
- -10°C = 20°cOl M 10272 27

)

=

=

10°C EE 20°COl M 15, 55 20% FBS 2% 1omL0l|l 2 =
gl 308 7F HhS ' 1027} vortexing

2|4 Ml 2 10H AITHS[H

_l
A (3 spot) O] 224 1oHl AH|EHs]A

Ht
Hetof o2m® B=

37°C HY QF7| Of| A HY 2 o gt

@

=x
=]
- HiO| 2| A 3| 4=
e Fol 2~ 3| 4=
o=+ CHE| o 10° 2

HiO| 2 A 7t =F
(HA test)
ENUST S
CHZ= ot CifE| HFO|2{ A 10t H 4
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(7}) Salmonella typhimurium T8 A% A
- N-AG-AF18} AG-AF1¢] 942
A= 5EH 308 WHE Al aEAl &
Al Aol TR Al Bl gy

Salmonella typhimurium
®m1min = 5min = 30min

6 6 6

6
5
3 3 E: i
1 I I T

== 1004} 712 304} A=+ 1008 w712 3044

Ma Zax|$
(Log10 reduction)
O = N W e O~

N-AG-AF1 (-20°C) AG-AF1 (-20°C)

(4) Al vlolgi= B9 254 a3 23
+ N-AG-AF19] A2oA Fwol H&= @ Al wlolgixo] ot a8S& 93 A
-10C9F —20CxE7AA A 13, 53 3083 w8 Al A5 508, 715 50ufel Al Al v}
solEQdar, A5 10084 - 10T, 30%37F w8 A Al Hio]#

« AG-AF19] A2olA xx¥el] J2 ® Al vto]g 2o igh &3S 13 A3 -20T
oA 13, 5 30&%F WH Al f+7]& S0ufell A AT wlol e 2o tigh & o] &<l

HAS.
« 20T &A FEWol A2 ® FMD upo]e] o] 3k N-AG-AF1 #7]%& 50u] 3|4
& 1% MEAOE ol aAfsl 52 454 HHo] HlH,
Al virus
7 = 1min = 5min = 30min
56 56 56
==
= &
'§-|!| E —_—238 o | |
- 34 Vs
o ' E8 26 5y 24 2.4
_:_ = ‘ | || G | 2 i
i o | B
1L = _ o .
Z == 100HH Z == 150HH 712 5084 71= 10084 +71= 15084

N-AG-AF1 (-10°C)
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(Log10 reduction)
L T L A - |

HRO|2{A ZAX|

HIO|A ZHAX|$

(Log10 reduction)

HpO2{ A Z 2K+

(Log10 reduction)

Al virus

= 1min = 5min = 30min

06 98 og
1]
Z <= s08j Z4= 100t} Z 4= 1508} S7|8 s0oHf 27|12 10084 71& 15084
N-AG-AF1 (-20°C)
Al virus
[ ®imin  © 5min @ 30min
5
R e e e o e e e =
3
2.2 22 2
2
[+]
=71 508} 71 10084 718 15084

AG-AF1 (-20°C)

FMD virus
6 5.4 5.4
4 ——— e
2
0

Tmin Smin 30min

N-AG-AF1 77| & 508l (-20°C)
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(7) g &5 34 B3 Azt w
=

254 B4 Azl o8 B w97} gade Agel Qoo
2, Y% 254 514 A7kl ohg Al vlole 2o g3k B SelEAS

’ ’

e UY%s A2%=4 AG-AF1¥% N-AG-AF1E IOOHH A % 1,3, 8 12, 16 & 24X 7o)
Mol =AM ola} Al vpo]H2E 4T A 3087 Wh&a A9 npole ~

At A il
DA STt 522 Al vhol g 2o djdh i%xﬂ o] FAHAE

AG-AF17 N-AG-AF1E 2500 8|4 & 1, 3, 8, 12, 16 & 24A]7to]
o] %A 3 HI AL Hlo]HAE 4ToA 3087F W33 49 AG-AF1
=A 3A 12A A7 A Al G¥o] 150, N-AG-AF1S 454 16
A AR a4 ZEo] FIE A5

2= 5|4 Za AlZHof| ME Al HIO|H A0 it f28 AT

6
5.2 5.2 52 5.2 5.2 5.2 52 5.2 5.2 52 5.2
o s
ZI 8
Rt
| —_— . ——— — S — iy s, =
N 2 34
A E 3 -
o =
S ¥ > |
E
1 |
0
Oh 24h
B AG-AF-1 100H] 3] AG-AF-1 250H) 3]
A2EX| 5|M Hal A|ZHo] THE Al Hiol2{ A it 9858 HAS
7
<|- b 5.2 5.2 5.2 52 52 52 5.2 5.2 5.2 5.2
=T 5 . 4.8 46
< % _ 3.8
Ru% 4 ———— — — — ——— — — —_—— —_—— — — _—— —_— ——
AE s
o, _ _
puu d« 1 i i
1]
Oh 1h 3h 12h 16h 24h
m N-AG-AF-1 1008} 3|4 N-AG-AF-1 2508 34
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(1) HAF 254 =49

FAH 2 BFEH B

gelgets 54 2 21 4u 24}

O o]93lo] AA S} EF(Sodium dichloroisocyanurate) =2]3}d+2 E4 2 22441

=24 oouia?
o] 4 8ol Al G} EF tle
[Sodium Dichloroisocyanurate, NADCC] Cl
=23ty 54
s white, crystalline powder
WHAY oFgl A4 WA
:5:]'@”}:] C3C12N3N303
S EE B Al }
-0.06 (FAA])
(log Kow) T3
Zc4 925 C
=3 150 C
== 150 C
=719 0.0000000000000146 mmHg
e 219.95 g/mol (anhydrous)
255.98 g/mol (dihydrate)
I, 0.7 g/cm3
H| & 0.7
529 Sodium dichloroisocyanurate, Sodium trocloAne, Sodic trocloAne
3] = 22.7 g/100 mL (25 °C) in water
=4 g1
D A7- LD50 1823 ne/ks Rat (bw OECD 401 GLD)
ERCRRE 2) 71 - LD50 >5000 mg/kg Rat (bw OECD 402)

81451914

3) F4- ARYS

1) AAEA- ;= (4,9) AT in Drinking Water 1035 0, 400, 1200, 5375ppm
=% Ho} NOAEL=5375ppm, %A NOAEL=1200ppm, %A LOAEL=5375ppm
OECD 416 GLP A3} o]& A A& HWg dvA<l d5 25 S A R
5. 2624-17-1 read across (e-Chemportal;HPVIS), @&/7|d &4 : E7] (¢
A), AT 913, 134, 0, 50, 200, 500mg/kg/day ¥ NOAEL=50mg/kg bw, Ff
o} NOAEL=500mg/kg bw OECD 414 GLP A¥}: 22=EA(718)o] gt w3t
SAE YEPUYA 2. 2624-17-1 read across

2) 54 #4737 54 (13 =3)- A5US
E

3) 54

A7) 54 (s =%)- P= (,9) 4+ in Drinking Water 1035 0,
400, 1200, 5375ppm =% Ejo} NOAEL=5375ppm, %A NOAEL=1200ppm, &
LOAEL=5375ppm OECD 416 GLP A3} o] & A 348 wg. dubzel P55
&2 P AR &S, 2624-17-1 read across (e-Chemportal; HPVIS), ¥&/71 8=
A B3R, A+ 93, 139, 0, 50, 200, 500mg/kg/day EA|
NOAEL=50mg/kg bw, Bjo} NOAEL=500mg/kg bw OECD 414 GLP ZA3}: ¥d=
AO1@)el Ak ofugt FAE JERA Z5. 2624-17-1 read across

1) oJF- LC50 0.25 mg/¢ 96 hr Oncorhynchus mykiss
2) 27— EC50 0.28 mg/¢ 48 hr Daphnia magna

3) ZF- EC50 0.199 mg/t 48 hr
1) &FA- -0.06 log Kow

2) B~ ARG
3) 554~ 3.25
4) AEHAH- A58

D) AFsbd aA - AR
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R

70

o

oF
ﬁo
o
h

ozel

o

nE
R

i

70

o

oF

ﬁo
]
=0

O o}t 7 2k Adipic Acid) =@ 8}3

e
[}
o
o
o
£
©
_
<32
2| 5
wm| 2 &
5
=

ze)
wjr
na
_Uﬁ

=
et

w5 ok WAL, A

C6H1004

White crystals
0.08

(log Kow)

14 g/L (10 °C), 24 g/L (25 °C), 1600 g/L (100 °C) in water

1) - LD50 11000 mg/kg Rat
3) &F¢9- LC50 7.7 mg/t 4 hr Rat

1.360 g/cm3
hexane-1,6—dicarboxylic acid
hexane-1,6—dioic acid

10 mmHg (18.5C)
146.14 g'mol—1
1.366

338 C
152 C
152 C

=7
T
ol =d
=
T
S 71%k
QA

ol
= a-
H] Z
5 2)o]
f =

Jr
=
=

"
22|

il

=
22!

il

2) #7Zt- EC50 46 mg/t 48 hr

1) oJ5- LC50 97 mg/t 96 hr
3) 27— Asgls

- AEelE

D F
2) welg- A

ojn

8l

M

K

4) BEAH- 81 (%)

i
~
=
~
_Eu

o]

/QM —
.
ful 3| in ..
Lo
.. @ il
o 2

oz
Jp o o
~ Wrour
<0 N N
4 Ko O

TR
e
o) O O
I
[N

‘umo
!
T e
o jul7]
o
o
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O YUY E F(Sodium bicarbonate) =¢]3tst4 EA4 & EAAH

=2 Na* “O._.OH
FEE§ C
[Sodium bicarbonate ] O
=g 3hets 54
e o
o 53
5}5}2) NaHCO3
SeeELAT
(log KO\i)]T ~401
ERs! & 8la)
=% = )
== 50 °C (122 °F; 323 K) (decompoAs to sodium carbonate)
Z7]9t 0.00000000373 mmHg (at 25C(5F+4))
DAL= 84.0066 g mol—1
IR 2.20 g/cm3
& 2.159
52]o] sodium hydrogen carbonate
L3 = 0.02 %wt acetone, 2.13 %wt methanol @22 °C. insoluble in ethanol
=4 AR

1) - LD50 4220 mg/kg Rat
F454 2) A9~ Augls
3) &¢- 2 LD50 >4.7 mg/t 4.5 hr Rat

D AAEAH- A 0 FH(GH) =&73F 0 6~1599] L4A17|3F 580mg/kg

g2 2) B4 #8437 54 (18 L—_%?— 1}&;31%
3) BA 437 54 (S 28)- HFsEANA MEY buffers stHZ Aol
A JAA =44
1) o]5F- LC50 7100 mg/¢ 96 hr Lepomis macrochirus

574 5 A 7} 2) 7+2}5- EC50 4100 mg/¢ 48 hr Daphnia magna
3) &2F- ARG
1) Z5FAl- -4.01 log Kow

A, 3l 2) EaX- AEQS

2 AEE=A 3) T4~ A5gs
4) AEHAAH- A58 S

T334 5 D F3ld-Add E5- AES
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O FFEHYE H(Anhydrous sodium carbonate) =@ 3184 =&

I

=29

LAt Na
D/CN‘“U‘

[Anhydrous sodium carbonate]

Edlgety 54
2 5] A
R 53
3}-5}2] Na2C03

SereRRAS

-6.19 (%A

(log Kow)
E2=4 100 C
A=4 851 C
=4 851 C
exdhis (9.92E-017mmHg (25T, FA X))
A= 105.99
g 2.54 g/cm3 (25 °C, anhydrous)
H| 5 2.5 ( g/cm?)
590 Sodium carbonate (anhydrous)
L3 = 0.215 g/m¢ ( 20C)
=4 4R
1) 4~ LD50 2800 mg/kg Rat
GRS 2) 73~ LD50 >2000 mg/kg Rabbit

Ho
)
ox
R
™
ox
Sh
=i

3) FY- B2 LC50 1.2 mg/¢ 4 hr Rat (YE: LC50(2h) = 0.8 mg/L)

D N5 Agle

2) B4 BARY) 54 (13 w2)- 3F710 AFE
1) ©J5F- LC50 300 mg/¢ 96 hr Lepomis macrochirus
2) #Z5F- EC50 227 mg/t ~ 200 mg/f 48 hr Cerioda
3) Z%F- EC50 242 mg/t 96 hr 7]E}

1) &FFA- -6.19 log Kow

2) ®eld- AuHS

3) 5574- 3.162

4) AR - A5/ =

D 84 54EY BA/MEE)  F74

2) A% v &/ A L TR

3) EAFEAHAY 5AH13] wF) @ FEI(EEA A=)

o3

phnia dubia

O TATAA(AF)Y A% B BAZ BuAd X3 A7IA Fd+.
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A 2 oAy 0 2

"o A 1Ke s ddseladtibe s ace) 375¢
olt] &4+ (Adipic acid) 0000000000000 ———————- 168.75¢g
ZE AU EE (Sodium Bicarbonate) 0 ———————- 62.5g
A} E S (Sodium Carbonate-Anhydrous) ---—---- 18.75¢
sAYAAAND e 375g

% Ar o te;
C ool AR R 5 AT, 18/9, walRe
e Fololge 20 mL/kg bwOR S, Fol P AEL 7]
Fox ooy Azatglt
S Fol Ade 12713A17F AAA(SETFE A9) =9
ZARAL AT Folg FAIN(EEE ol g3te] Syl
18] ZA Felskgh Feol ¥ 4N FRE ARE
A&a skt
o B BT
CAREA, AF R AR &5 AAT 24
« BEFEAAFE(LDsp) 5@ ¥ 72544 (HUACUC-16-69)
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1
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A=
(Oral LDsg > 2000 mg/kg bw)

2A)

i

(e
« 75 549

N-AG-AF1

_UL Z_ = =1 T o) o~ ==
SRR T T X
I~ X
<X T g @ H Ok ’
OE Ox M_AM XM Tw® R ﬂNH :.L =
mEA LT = O N
o B < o oo B X < nr
T oo Mo N B < N x° "
oF ¢ ~ A o R = N B i
H;l _—AE \_J_,Al o E.E R LT._ ﬂ_Ol ﬂ.Ol ﬂ.Ol 87 —_ H_I
=K &o . % &o < Lﬁm =)
ue B omp =y oy i o <] W X )
R wodos > ,
T 9w = J. - %°
T E o A& 1—__/o| o - S o X — w:.
— TS TR - yoR o w
Do T Y h n B o=
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@ N-AG-AF1(:=Z2A) AF A3}
b FRAATEEAAE A

O Aldae 74

A= Fo1-8% (mg/kg bw) Foldlgk (mL/kg bw)
S/ 0 mg/kg bw 20
N-AG-AF1 100H] ]2 200 mg/kg bw 20
N-AG-AF1) 30#=] 34 660 mg/kg bw 20
N-AG-AF1 2000 mg/kg bw 20
o F8 2%

Table 1. Mortality and Clinical sings after the treatment of test substance

Dose group Sex No. of Animals Clinical signs Mortality (%)

Male 5 NCS 0/5 (0)
VC

Female 5 NCS 0/5 (0)
N-AG-AF1 100 HH §] é.! O—H Male 5 NCS 0/5 (0)
(200 mg/kg bw) Female 5 NCS 0/5 (0)
N-AG-AF1 30 1] 34 Male 5 NCS 0/5 (0)
(660 mg/kg bw) Female 5 NCS 0/5 (0)
N-AG-AF1 Male 5 NCS 0/5 (0)
(2000 mg/kg bw) Female 5 NCS 0/5 (0)

VC: Vehicle Control (sterile DW), NCS: No clinical signs

- 135 -




« ASTHE  N-AG-AF1°l o3 Az syt d2dsA okt

Table 2. Body weight changes in male rats treated with test substance

Body weights (g)

Dose group
Day 0¥ Day 1 Day 4 Day 7 Day 10 Day 14
Mean 218.89 231.83 240.50 249.38 258.02 263.79
VC SD 9.41 8.00 8.99 11.28 10.54 9.56
n 5 5 5 5 5 5
N-AG-AF1 100 1 Mean 220.28 232.40 240.69 250.32 259.06 264.93
3] A of SD 10.48 7.79 6.89 6.72 7.30 8.11
(200 mg/kg bw) n 5 5 5 5 5 5
N-AG-AF1 30 # Mean 219.27 232.05 239.68 248.04 257.13 262.97
3] 4 of SD 9.85 8.75 7.69 6.83 5.94 454
(660 mg/kg bw) n 5 5 5 5 5 5
Mean 220.94 232.68 242.04 250.80 258.90 264.57
N-AG-AF1
(2000 mg/kg bw) SD 1.35 4.00 5.55 6.40 7.42 7.84
n 5 5 5 5 5 5

VC: Vehicle control (sterile DW), a): Data after fasting for 14 hrs before the treatment

Table 3. Body weight changes in female rats treated with test substance

Body weights (g)

Dose group
Day 0¥ Day 1 Day 4 Day 7 Day 10 Day 14
Mean 182.46 190.66 197.13 204.52 211.95 219.28
VC SD 4.32 3.50 3.36 3.20 2.79 3.14
n 5 5 5 5 5 5
N-AG-AF1 100 #l Mean 183.47 191.87 198.42 205.91 213.23 220.53
3] A of SD 3.57 3.32 3.51 2.45 2.76 2.94
N-AG-AF1 30 ¥ Mean 182.69 190.92 197.37 204.54 211.87 218.74
3] A of SD 2.25 3.41 4.08 3.69 4.06 4.18
Mean 181.76 190.46 196.83 204.26 211.47 218.64
N-AG-AF1
(2000 mg/kg bw) SD 2.51 3.55 3.57 3.53 3.23 3.58
n 5 5 5 5 5 5

VC: Vehicle control (sterile DW), a): Data after fasting for 14 hrs before the treatment
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Table 4. Food consumption of male rats treated with test substance

Daily mean food consumption (g/animal/day)

Dose group
Day 1 Day 4 Day 7 Day 10 Day 14
Mean 29.23 25.49 25.57 26.08 2741
vVC

SD 1.20 1.65 1.88 1.63 1.69
N-AG-AF1 100 ¥} Mean 29.58 25.70 25.94 26.57 27.11

ERE
(200 mg/kg bw) SD 1.66 0.91 0.35 0.31 0.01
N-AG-AF1 30 #j Mean 29.60 24.71 25.74 26.04 27.14

ERE
(660 mg/kg bw) SD 0.14 0.69 0.29 2.20 1.07
N-AG-AF1 Mean 29.15 23.57 25.95 26.25 27.52
(2000 mg/kg bw) oy 145 154 0.39 0.04 0.75

VC: Vehicle control (sterile DW)

Table 5. Food consumption of female rats treated with test substance

Daily mean food consumption (g/animal/day)

Dose group
Day 1 Day 4 Day 7 Day 10 Day 14
Mean 24.30 19.12 21.52 21.16 20.59
vC

SD 1.22 1.86 1.11 2.52 1.70
N-AG-AF1 100 W] Mean 24.24 19.09 21.59 21.62 20.45

54 o}
(200 mg/kg bw) SD 1.12 152 1.86 1.23 0.24
N-AG-AF1 30 Hj Mean 24.65 19.03 21.80 21.53 20.23

2 4] o
(660 mg/kg bw) SD 1.49 0.12 0.76 0.05 1.67
N-AG-AF1 Mean 24.90 19.01 21.53 21.04 20.20
(2000 mg/kg bw) o 0.03 1.40 173 0.36 2.42

VC: Vehicle control (sterile DW), *#*: p<0.01, compared to vehicle control, ##*: p <0.001, compared to vehicle control

5HF T A N-AG-AFL Fol& F 5000 3|4 o) Fole] s ol F o
A%k Azl v SAAgel FelA S

FALFHA G S N-AG-AFL Fol Zol A AR/1715ek 2T e £2)5
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Table 6. Water consumption of male rats treated with test substance

Daily mean Water consumption (g/animal/day)

Dose group

Day 1 Day 3 Day 6 Day 10 Day 14
Mean 4161 25.18 26.53 3045 33.92
Ve SD 1.85 116 3.25 3.02 2.24
N-AG-AF1 100 ¥} \fean 41.36 25.26 26.02 29.62 34.05
842
(200 mg/kg bw) SD 1.60 147 0.28 0.52 1.85
N‘A(géfolu 309 Mean 4172 25.37 26.67 30.46 3371
(660 mg/ke bw)  SD 101 0.60 263 3.00 121
N-AG-AF1 Mean 41.36 25.40 27.00 29.77 3352
(2000 mg/kg bw)  Sp 111 1.16 0.19 0.82 0.17

VC: Vehicle control (sterile DW), *: p<0.05, compared to vehicle control

Table 7. Water consumption of female rats treated with test substance

Daily mean Water consumption (g/animal/day)

Dose group
Day 1 Day 3 Day 6 Day 10 Day 14
Mean 35.41 20.72 25.40 26.84 27.26
vC
SD 0.42 0.85 5.11 1.10 1.59
N-AG-AF1 100 ©j Mean 34.24 20.80 25.87 25.78 2791
54 o}
(200 mg/kg bw) SD 0.46 0.23 3.24 0.25 1.82
N-AG-AF1 30 1} Mean 36.14 21.31 24.10 26.06 2717
ERE
(660 mg/kg bw) SD 2.25 2.56 0.31 0.96 1.88
N-AG-AF1 Mean 35.29 21.16 26.00 26.97 27.03
(2000 mg/kg bw) g 3.80 179 227 174 1.09

VC: Vehicle control (sterile DW), *: p<0.05, compared to vehicle control, #*: p<0.01, compared to vehicle control

w60 p<(0.001, compared to vehicle control

o WX AL (LDso)
Ao A “N-AG-AF1"] QA AMH(LDs) S & - EF A =5 A Hag&Edd
2000 mg/kg bw Ht} =k}
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o Adite] A
AlE 55 F e 24 79 Fo& (mL)
=z} 77
WS o 22
= oy 5 w}a H] = 3} 05
R N-AG-AF1 23} 0.5
RIEEE 0] 2} 0.5

 AIRE 2 ABFTAHE  N-AG-AF1ol o3 ApgsE 2 gl aFHA sk

=3
Table 1. Mortality and Clinical sings after the treatment of test substance

Dose group No. of Animals Clinical signs Mortality (%)
1 NCS

N-AG-AF1 0/3

758 3] o 2 NCS ©)

(0.5mL/site)
3 NCS

NCS: No clinical signs

« ASTHE : N-AG-AF1°l o3 AT syt d2dsA okt

Table 2. Body weight changes in male rats treated with test substance

Ani Body weights (kg)
group No Day 0 Day 1 Day 2 Day 3

1 251 2.52 2.56 2.56
2 2.66 2.71 2.72 2.60

N-AG-AF1

750 5 4] o 3 266 2.74 271 272

(05mL/site)  pfean 2,61 2.66 2.66 2,63
SD 0.09 0.12 0.09 0.08
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Table 4. Grade of skin reactions (Test substance)

Application

site Intact (W] &3}) Abraded (Z3})
Group Reactions Esflfgrt‘hfir:‘lr?la%ion Oedema Erthe()I:;a(gtlioiSChar Oedema
Time
24h  48h  72h 24h 48h 72 h 24h  48h  72h 24h 48h 72 h
Ani. ID
1 0 0 0 0 0 0 0 0 0 0 0 0
2 0 0 0 0 0 0 0 0 0 0 0 0
AG 3 0 0 0 0 0 0 0 0 0 0 0 0
(= A=A Sum 0 0 0 0 0 0 0 0 0 0 0 0
1004 3] Aol
(0.5mL/site) Mean 0 0 0 0 0 0 0 0 0 0 0 0
P.LS. 0
P.LL 0

| (=2 A)

(=% % 48h)
< N-AG-AF1 mj®x}2

e B AFA H7t
N-AG-AF1 A& % 72A7F B¢t 329 13 JHAI25F=(PLL)E 002 A& 5o
N-AG-AF19] JH-x=4 AAH A3 vaad o2 HrE o).
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@ ASAANE A

O Ad+9o 4
NEE BE 5 g 23 FojRel  FolF (ml)
- Sk 0
E o ot n
el 3wkl N-AG-AF1
B 0.1
750 34
o Fa A

“N-AG-AF1" Fo] 3 1, 24, 48, 72N A 7FA] A 2 HIALEE DAoL ol aE4r
Gl

2 A gr el s Bt

e AMGE 2 AT ¢ N-AG-AFLe 93 Al & 2 5ol #

Table 1. Mortality and Clinical sings after the treatment of test substance

Dose group No. of Animals Clinical signs Mortality (%6)
1 NCS
N-AG-AF1
7o 1230 : i
(0.1mL/site)
3 NCS

NCS: No clinical signs

« AT N-AG-AF1ol| o3t ATwstrt d2eA skt

Table 2. Body weight changes in male rats treated with test substance

Ani Body weights (kg)
group '

No Day 0 Day 1 Day 2 Day 3
1 273 2.75 277 2.83
N-AG-AF1 2 2.88 291 2.94 3.00
758 8] A7 of 3 251 2.53 2.59 2.63
(0.1mL/site) Mean 2.71 2.73 277 2.82
SD 0.19 0.19 0.18 0.19

- 141 -




Table 4. Grade of ocular irritation in rabbits

Ocular Lesions Hours after treatment 1 Ammza] 1D 3

1 0 0 0

24 0 0 0

Cornea Dggzi of 48 0 0 0
pacity 72 0 0 0

Mean (24, 48, 72h) 0 0 0

1 0 0 0

24 0 0 0

Iris 48 0 0 0

72 0 0 0

Mean (24, 48, 72h) 0 0 0

1 1 2 1

24 0 0 0

Redness 48 0 0 0

72 0 0 0

. Mean (24, 48, 72h) 0 0 0
Conjunctivae 1 1 0 1
24 0 0 0

Chemosis 48 0 0 0

72 0 0 0

Mean (24, 48, 72h) 0 0 0

\‘w("xl" W

A 16.08.26, 48h
OH L7}
754 3

- AAIH B

N-AG-AF1 758) 3| AN “Category 2B"o] @lH3dts= A= vx=4 &4
skl = 2o
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54 A

4

5]
%= 0,04, 08, 16, 3.2 2 64 mg/L
7}

>
ko ool

Moy

vl

O O
N

>

o XA}
2R ATA 048, 0.8 2 1.6 mg/LolA] XANA 7 #FE A Ekar, 32 2 64
mg/Lol A 100%9] X AM7F #Z= ) 48 72 2 96417 A3 Al 04 2 0.8 mg/Lol
A= AR A 7 B2E X ekgkar, 1.6 mg/Loll Al 14.29% 9] x| Ab7F 2w %] ek}

NFF3

Table 1. Cumulative lethal of Danio rerio

Nominal. Number Number of dead fish
concentration .
of fish 3 hours 6 hours 24 hours 48 hours 72 hours 96 hours

(mg/L)

Control 7 0 0 0 0 0 0
0.4 7 0 0 0 0 0 0
0.8 7 0 0 0 0 0 0
1.6 7 0 0 0 1 1 1
3.2 7 0 0 7 7 7 7
6.4 7 0 0 7 7 7 7

Table 2. Cumulative mortality of Danio rerio

Nominal‘ Number Mortality (%)
concentration .
of fish 3 hours 6 hours 24 hours 48 hours 72 hours 96 hours

(mg/L)

Control 10 0 0 0 0 0 0
04 10 0 0 0 0 0 0
0.8 10 0 0 0 0 0 0
1.6 10 0 0 0 14.29 14.29 14.29
3.2 10 0 0 100 100 100 100
6.4 10 0 0 100 100 100 100

Table 3. Observation on the abnormal response of the test substance for Danio rerio

Nominal‘ Abnormal responAse
concentration

(mg/L) 3 hours 6 hours 24 hours 48 hours 72 hours 96 hours

Control NOR(7)¥ NOR(7) NOR(7) NOR(7) NOR(7) NOR(7)
0.4 NOR(7) NOR(7) NOR(7) NOR(7) NOR(7) NOR(7)
0.8 NOR(7) NOR(7) NOR(7) NOR(7) NOR(7) NOR(7)
1.6 NOR(7) NOR(7) NOR(7) NOR(6) NOR(6) NOR(6)
3.2 NOR(7) NOR(7) - - - -
6.4 NOR(7) NOR(7) - - - -

a) Number of fish
Abbreviation of observable symptoms of intoxication
NOR : Normal
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c A AR H AT

Agole] A 2 dAFe AFFTHE F dxzolA 10vke], BE A TdA F2H9
= 10vtelE At AR R, A= Fd 3 R EAEAE YER ST

zat Agdoje] A4 2 AF: 243 em + 010 cm, : 019 g + 004 g
Al Algole] A% 2 AF: 253 cm + 011 em, : 021 g

-+

0.02 g

« ARV T sEY ¥

AAAERd S 7 s 58 mg/L CaCOz0l At
A-|71F T pHE B 768 (HA4 742 ~ Hdf 7.90), DO+ H+ 7.05 mg/L (HA
559 mg/L ~ HF ] 836 mg/L)o.& ¥3&ErA T Hit 809% (HA 639% ~ H

o 96.2%)01 o, £ HiF 216T (HA 21.3TC ~ A 220C)o Atk

o HFAAF(LC0) R FFF 5 E=(NOEC) &

N-AG-AF1(x===24)] tfs] o]F (Danio rerio)& °]&3to w4 S
B7rsk A3t 96 A ZH-LCs2 2.017 mg/LE YEFGE o™ 96417 93¢ 5=+ 0.8 mg

/L ol AT
Observation time LCs? 95% Confidence limits NOEC”
(mg/L) (mg/L) (mg/L)
24 hours 2.263 1.548~3.308 1.6
48 hours 2.017 1.335~2.883 0.8
72 hour 2.017 1.335~2.883 0.8
96 hours 2.017 1.335~2.883 0.8

a) Median lethal concentration, based on nominal concentration

b) No observed effect concentration
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(D) M 923 AP 254 (H4-1, H-6)9 AR H7t
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D) AFFE 2 7E
4} ¢ White powder
90 ~ 110 %
pH : 71+ 1M A &)
%‘3]15 : 7]"‘ H}\u (B]JL}\]'&)
geool WAl 1 7lE gl (Al |)

(2) AN @id
A FerAr
sl : Titration method
pH @ pH meter
3% : 1g9] NaDCCE H,O 1000mlel F¢ & uwk
LA WAl 10% & A

(3) 23
AG( Z&5A) 9} vpaste] H-63 H4-19 £5A %= pH, S = & o)k 9l
on, & WAjo A= AG(HELSAD vla dA3HA Fall oS A A .
Al A G AG(ZA5A) H-6 H4-1
Ak White powder White powder White powder
S 100.2% 100.7% 102.23%
pH 6.68 6.60 6.42
L= 2min 3min 52Ac 4min 20Ac
&no] WAl 7e HAY oFgk WAy oF gk WAy

- 149 -




(4) NaDCC 5 HA A=w¥ TA3} (H-6 AF)

o
R

mK

Hin

o

i

cel

1m0

- Al

: 1Ton

- Batch size

jan}
SP
XX
[1]~—
o_| oo i oo o | 30
Py g £2 2%
w28 8 8 B|E
ﬂ(61320
—
00D
le%Wognwog
7/00%7K
TEH O Q|-
< <
=2 £ £ 53
kel & 2
< <
£ e 3B
c T @
2 8 2
md@ﬁrm
Wla 28 8
SN 5|3
MﬂN mS..L
g S
2 0o |=
B 3 E
D
e <
i
NREEE
W |laim
0888 s
| S S im oW
mﬂRRRR

7
a e~
B L.
o mmM
ZEF
=
— ol JE T . .
I S B I S
0| TP TO| o | WO | O
oo | B s | s | S
RB| o | M |dr| of | of | of
K
ol |54 |oH
| Ro | go | B
RO &0 | %O | 0| T 0| T ~O| T ~©
Ko Ko | Ko |Z0|%0%0|0%0| 0%O
ol o | &
I ol I
ol |iols o}
5T =5 | O
i Wk ok -
T KR v | g
o) |XKO B o | T S
< [HE gl 5] g
o Sl o | 2
505 &
wo| & 5 2] o=
FHo &Ko o 2
_ﬂﬁ_.w_ zZ g %)
K.._ _nl = m 3 o)
= < B = S o
K ﬂ‘l_x 1% 3 m
oo™ 3 wn =
.,m e
_.Em ﬂu,O ,_OH
HAF| KO iol.

—_—

o

6) 29 A FolAd

. T
SRR
o op e
[T 5% ol B
] m_m_._ o i
(s} oigiTTilo
o om T e
o Wﬁ“@e o i K
.A_l 1o mm_._._ ._._Mﬁ .MI _._.__E
e RO Mk i

Q_o < o 110 n_i_.
o o4 Em ey
nwu_ efi TNR

Tl g B
Eu Llrruﬂ 7Rﬁ|= o
S Tl om =< K
S Bl xR

KT o H_\_ N .m_ul
Og __O.H_ = HT_
a0 M grids opy = 1 2
o0 <o % sl

I BEIEX ﬂ
oliieli 5 < TS
w52 wo
<t ge T o

o mo_L Ko: i

I R e - CHE Ao
o EM o of kr
i I I
helive

O[O0 16T oD W Ho: Mo
Ho| ROl o) Pyl
™ o

wu — i N (a9} <0 O

- 150 -



dEAAYE 254 (H4-1, H-6)9 3384 B7}
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& A= WA= Blood agaril A& A& st oW, Salmonella typhimurium

| = SS(Salmonella Shigella) agard] A& Alg&3tth AAHoz AS5AE

e

ANEv S HAow, AmAl °d Aolg Aolg Hole AL Atk F
3k wfR|o| A o] wWo] ztgkow SS agarol M Salmonella  typhimurium
#= HA FYAT vigo M= 2w AeeE A4S 2ATh

A Atz T
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o, kA g
1) 7] Burette, beaker, volumetric flask, stirrer
2) Al okEH]
7} 10%v/v Acetic acid &9 A=
10ml Acetic acid& 100ml & ZFZHet~=lol] Wil F/HTE TA7HA A
1}) 10% Potassium iodide &9 A%
10g Potassium iodideZ 100ml FZgxTed Y3 FHTFE FAATA
wth (g A eyl Bykgit)
th) 05N E] 2 34F (Sodium thiosulfate)-& 9 A %
Sodium thiosulfate pentahydrate 12.409¢g< 100ml & %I 2= Y1
2 FEA7HA Ao
2}) Starch indicator &9 A%
Thyodene 0.25g< 100ml & &t~ il SHTE RA7HA AL
3) Ay
7} Sample 0.5g< << 100mlel] =<1t}
) 10% Potassium iodide &< 20ml 7}§ < 5AF WREA 71T

Z}) 05N El L ﬂ"POﬂ(Sodmm thlosulfate) Q- off
np) FHo]l 7M7Y A ™ Starch indicator® ¢ 3mlS Wil FAMol = uwj7hx
A skt

4) Axk

A8 (ml) x 5539(mg/mb x F x (1/1000)g/mg
NaDCCe] ¥7Hg/Kg) = ——— ==

Sample ¢ FA x (1/1000)Kg/g

¥ F: 123414 (Sodium thiosulfate) W4

E&YFTAA dIAFEH F W&TF AlFHA wel A E gk
> fE9 J|E U AHEY
dEFF T4 steF(1Kg <)
o] 8 o] 2 A O} E
o cleskelas e o 57 600g
(Sodium dichloroisocyanurate : NaDCC)
A1 1= AH(Amidosulfamic acid) 4t 270g
Z e Y E H(Sodium bicarbonate) o 100g
F e E F(Sodium carbonate) KP 30g

S|
S
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[o] 9 3} o] 2 A| ¢t} E F(Sodium dichloroisocyanurate)] 7
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1) 71+ : Burette, beaker, volumetric flask, stirrer
2) Al ekH]
7F 10%v/v Acetic acid &9 A Z%
10ml Acetic acidE 100ml & ZF&Fet~=ol] Qi F/HTE TA7HA] A2
1) 10% Potassium iodide &< A=
10g Potassium iodideE 100ml &FZFet==o] P FHTEZ ZA7MA A
wth (g Aol Bagit)
h) 05N E] 2 3Fd (Sodium thiosulfate)-& < #| =
Sodium thiosulfate pentahydrate 12.409gS 100ml £#Zg~=o Y Z
TE FA7A ALt
2}) Starch indicator &< Az
Thyodene 0.25g< 100ml & FZ et =0 Y1 ZF52 TH7A 2T}
3) A
7} Sample 0.25g< </ 100mlel] =<1
1}) 10% Potassium iodide &< 20ml 7}3 &
) 10% Acetic acid &< tmlE 7+3F % 1+
2}) 05N E] 234k (Sodium thiosulfate) &) o2 2% shc},
up) FdHo]l 7M7Y A Starch indicatorg<) 3mlS Y FAo] #H uwjrbx] A
i

oy
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Hh) ALk

AL (ml) x 5539(mg/ml) x F
NaDCC4 97Hmg/g) = ————-————————————-— -
Sample ¢ FA

A& (ml) x 3.545(mg/ml) x F
& 94 97Hme/g) = ——
Sample ¢ F7

F: ] 2 32 (Sodium thiosulfate) W<

[A 5} 2 A (Amidosulfamic acid)] &

1. 71
7 Ak ma o] AAA Hurolu).
. gk 975~1025% o]ojof gt}
o} 4k 0.05% olstolofef gty
2t a4 0.001% olstolofof g},
ub, A EZEE 0.05% o]stolofok skt
2. A
7h A%

FAALE S
L A

1) 71+ : Burette, beaker, volumetric flask, stirrer
2) Al eFEH|
7F 0.Imol/L. NaOH
NaOH 4.0gS 1000ml € F STl ¥ 58 XA7MA A&
) sl gy da] g
Hezgddd 1g& 100ml &HFEeh~

W
2
ol
Rl
2
2
o
©
g
Hl

FA7A AL

o},

3) /\1 & Hc]-l:H

7} Sample 0.1~0.2g< <7< 100mlol] =<1t

W) Hlzzgddgd A 3~4%eS Y
thH 0.1 mol/L NaOH& < o & Z A3},

2h) AL
0.1 mol/L. NaOH 1ml = 9.709mg H3NO3S

o ke
TEgooFE T A ARt dY T A Al whet Al d
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25K (HX|7IE) etdd Bt

STABILITY DATA SUMMARY

Product name : MUCH-GARD
- Batch number : 3 Batches (P14T01 / P14T02 / P14T03)
- Manufacturing date : 2014. 9. 22. / 2014. 9. 23. / 2014. 9. 24.

- Container : Plastic tup with screw cap

Specification
1) Appearance : White crystalline powder
2) Assay : 90~110% Label claim(NaDCC 600g/Kg)

- Storage Condition : 30C, 60% RH, Protect from Light
- Duration of study : Sep. 2014. ~ Sep. 2016.
- Test Organization : Laboratory of DONB BANG Co., LTD.
(22-75, Gunnae-Gill), Gosam-Myeon, Anseong-Si, Gyeonggi-Do, Korea)

Test Results

1. Appearance : Stable at storage condition.

2. Assay : The active ingredient values of the stability sample have
remained stable and within specification.

Approved Date : Sep. 29. 2016.
Tested By : Lee Seong Mi Approved Bv : Jeong Fui Jo
Quality Control Manager

Lee gewr\a Mz 4%
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STABILITY DATA

Name MUCH-GARD
Batch. No. P14T01 MFG 2014. 9. 22.
Batch. Size. 1Kg Test. No. N14011
Packaging Plastic tup with screw cap

1) Appearance : White crystalline powder
Specification | 2) Assay : 90~110% Label claim(NaDCC 600g/Kg)

Cit:;_af:n 30°C, 609 RH, Protect from Light
Months | Test Date Appearance Assay
Initial | 2014. 09. 25. | White crystalline powder 102.5%
3 2014, 12. 26. No change 102.1%
6 2015. 03. 26. No change 102.4%
9 2015. 06. 26. No change 102.0%
12 2015. 09. 24, No change 102.1%
15 2016. 03. 25. No change 101.7%
18 2016. 09. 26. No change 101.7%
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A E D =

AzZAHE P14T01 / P14T02 / P14T03

Azd A 2014. 9. 22. / 2014. 9. 23. / 2014. 9. 24.

AP Nitkoit I 449 o] Ky &
LA 4 (440 2338D) (Date : 29|49, 207 )

Lot. No. 1 2 3

P14T01 Bltig iy iy UHNO H R, BPE | B2 ﬂ?gs.*bw
PLTOZ | BNLel VIR G0 | gMe) Theo g | BENZY TR B9
PlLAToR Lk e g | dite) Hiag 9| BINEY Rty Yoy

2.8 F C1E : 90 ~ 110%) ( Date : 201} 4. )
7}. Sodium dichloroisocyanurate (NaDCC)
1) 717 : Burette, Beaker, Volumetric flask, Stirrer
2) Aok
7b 10% v/v Acetic acid 9 A= '
10m! Acetic acid® 100m] §%ZeA=d] Y3 FHFFLE EFAAR ALt
1}) 10% w/v Potassium iodide &% A=
10g Potassium iodideE 100ml #FEZH230 ¥ FFFE FH7A A&t
(A3 Z29FEg Bn@gtt)
th 0.5N ElL &4 (Sodium thiosulfate) &< A=
Sodium thiosulfate 12.409g& 100ml €FEELT Yu SFHFE £F47A
At
g} Starch indicator £ A=
Thyodene 0.25g% 100ml &FE23d Y3 FFFE A7 Ao
3) 4gqd
7} Sample 0.5g& % 100mle] =t}
W) 10% Potassium lodide &9 20ml 7}§ F 5871 askAzich
th 10% Acetic acid €9 5mlE 713 F 187F ukA 1o,
2h) 0.5N B 23419 (Sodium thiosulfate) &8 o2 A&},
vy @A o] 7PAYADA Starch indicatorg % 3mlE Y3 Fo] & uj7tA] &
hiae
b A4k

HAL-F(ml) X 5.539 (mg/mx F
NaDCC®] 9 7Hmg/g) = ——-——mnmm~ Lo e
Sample 2] A

F: E] 2329 (Sodium thiosulfate) ¥
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4) A3}

C | to ml) X 5.539 (mg/ml) X 5
1 e = b13.bb meg/g
( v.%01 8
- 5 ( (. > mDx 5539 (mg/ml) X 5 L
PP ——— —_————— = 0.
o e @ 4tz mgg
( nh.og ml) X 5539 (mg/ml) X 5
3 |- - —meeem = b2 0 mefg
( 0.Coo 2)
(Lo ml) X 5.539 (mg/ml) X 5
1 BLY.1 . o = bl2. 1 mg/g
( 0.Gev g
CL 3 ml) X 5.539 (mg/ml) X 5
P14T02 2 | ~mmmmt S = £2%.
( 0.%0 g 6% 1K o
( n. lo ml) X 5.539 (mg/ml) X 5
B | s o i e = .
( 0. %oy g) ; b 2 e
Y €25 ml) X 5539 (mg/ml) X & - y
( 0.Ges 2 = b mEE
( ) X 5.539 (mg/mb) X 5
P14T03 2 e O R = bod. »% g
( ¢.Geo ®
" C liwo ml) X 5.539 (mg/ml) X 5 ™ /
T - = mg/g
( o.500 8 - 88
3. M8% C1E : 100%°1°8) (Date : 20l o 2l )
7t A9
1) AF9 FAE A
2) UEEE 2% AAS F 87 FAE Atk
. A
Lot. No. P14TO01 P14T02 P14T03
nxd 1 2 3 1 2 3 1 2 3
AFFA [ Loidg | Lby | 116y L2k | LDy |L3HY | L1Mg |.BUs |1 B20

717 |02 | oty | 0123y 0.122¢ | 01259 | 033k | Didg | 0.120y | O

W8 | Loug| oty Loty || gup| Loy | Loy 1912 1.o0qy | 1912 &
3 2 lLetr¥y Lot g Lo ¢

ARCHEE : AFFA - 871 FA
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AFE A A

A F 3 %] -7}=
AZHE P14T01 Az A 2014. 9. 22.
A Z5 T 100 249 1Kg
AEWE N14011 o dA 2014. 9. 24.
NEEgE AFdgy ER A S Agug
4 % 2014. 9. 25. Hae AF4EDT A Zar
90 ~ 110%
g % 2014. 9. 25. NaDCC 102.5%
(540~ 660g/Kg)
W& = 2014. 9. 25. 100% o] 101.1%
H] 3L,
HE9A = BA Q= 2014. 9. 25.
L Chn FARYBAA | (Yl 1
()5 %
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Am AW AAA

A EF 9 Sodium dichloroisocyanurate (NaDCC)
AZHE 20140616 Az = 2014. 6. 16.
$a717 E3%8| 50Kg |YasFF 458
ANERE 114056 Jzd=A 2014. 8. 21.
oFW s 14A56 o Z Ak 2014. 8. 21.
AEdFgFE Agddd 7) & AEu Y
4 4 2014. 8. 21, WA E FHe Y wAa
HAAH 2014. 8. 25. IR: Conform Conform
10% Solution
ol] A}
LdAel 2014, 8. 25. L GRANYG oEA BE Passed
Az 2014 8. 25, 2.0%0] 3} 1.0%
5 92 2014. 8 25. 61.5~66.0% 63.1%
H] 3
HE:HA 5% BA A=} 2014, 8. 25,
N @.«v FABAAYA 9y
2
(F)&s
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A= A8 4AA

A E 3 Sulfamic acid

b -kl 14061037 A F A&} 2014. 6.

a7zt EAEY | Bkg |YuFHE 5

APz 114050 Jadz 2014. 8. 6.

g s 14A50 9= d= 2014. 8. 6.
NEGgE Agd4y 71 & AFag
X 4  uss w49 434 v B
44 2014. 8. 8. 0.05%¢] &} Passed
FF& 2014. 8. 8. 0.001%0°] 8} Passed
b Bl 2014. 8. 11.  0.05%°] 8} 0.02%

3F 2014. 8. 11.  975~1025% 99.6%

d 3
2FT83 A & w94t 2014. 8. 11.
NeH S FARARYA | ¢ pnq_¢
P
(F)s =
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, Sodium Sodium SAUAA
AZEA o= NaDCC Acid i
bicarbonate | carbonate (AF)
He 257 375 108.758 62.5 18.75 375
(ez2A) ¢ (oFrim4h) o e °

A2HE 71E ASA fUtE o] uls) FastEA USHE JRE x4 Hu

. iE &25A(

X2 A)

ol

Ax

LA ‘

X

Mix(15%) |

L RPM 10

REAE AL

l

B

M

=

%
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EFEAES d2
X
SA S HA
I
#4 H FHE

A2, H7 %A

FEHAR R 2B

BEF ol EAA
Q.C 25

2 327 A4
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O WEsASA(=Z2A4) =43 488 F8§ 4 (Eutectic point) Alg W&

i Freeze Dryer Data Plot
File Data Print ScreenPrint Plot ErasePlot Alarms About
2800 S04

Prod -1 2 3
ShifCndvacl 2

Plok
Read

Burolog |

no logging

10.1.: 31:-43 PM

PlotStart

M'n..{tgs_
PlotS pan
Hours
200 754 ;
Minutes
'\\ loaded
-
400 -1004 T
o 125
o 30 = 1] =11 120 150 180 210 240 |
= FProdl Frod? Prod? Prod4 fiwwg Shelf Cond Wac [CavirtisurosnsMofrozen).csi]
Hereate 0O 1.2 17.4 156 999 as 12 .4 10.2 9999 O - File Created:
mTHEanFa Meireate 2 15.1 16.7 15.3 998 157 119 9.8 9969 0 sl
Hireate 4 14.8 16.3 14.9 999 153 5 10 2998 0 A
Hireate & 14.3 15,7 13.9 999 14.6 2 10.1 9993 0 File Mo difisd:
rediaw ! i =] 1.3 1S A2 .6 999 i1s3.€¢ -1.5 0.2 29999 L} - E AL AFZOAT

m&

—_—

e shgtel weh BAel mA, A, VAR WS AL Fusetn g guws
(change of stato)etn = @k FH7t WHE Wi AUAE F A

o 2A(LE, 48 $) 0 ol A g ;A v
A e A8,

O% HAE YAAA DAZ s dojur] AR wo] 2k W Holg ik gt
&3 229 o= (Freezing point) ¥ ¥+ % (melting point)S 7 L -5 e
H Edvit & S M= 22 540 "o

Eutectic point= T+ Aol ITAGS WEX 23 HA AJEdA] 43| Zol 4ol=
AEE A4=8)S wdga & A

TPz BHE AXH AEFS =9 fdo] oux(Yr])E wol AL >27F oAt}
7 oAl A | A E FFste] SE57F e AS B o A oA Ho] FEFEFES] E
AlAels 2=ghal B 5 Qlvh A& dntetA e e oy sEdade aes
AL &A% F4E59 oA ojdta & + o BE 4o ¢ oA AL - 307
olatetil & & AT
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N

m
N

o
L
N o

3k v Ao A qro] Wo] xgrom SS agarol A Salmonella
A AN v A= 27 s A4S By

ol ke Ak

g9 4y ™

Al siertE £% 37‘/? @)
< sample &2%5A] AG(HZA25A)>

TE A= ¥R = Blood agartl A& AFE 3+ 0™, Salmonella typhimurium A

| = SS(Salmonella Shigella) agardl A& A}&3l%th dA Aoz AxsAE B
ANevs S BHow, AmA d Aold Aolg Hole A

typhimurium

G55 gty

4t bries, had B ony s "Mf‘) Ak ik LS (& fmar)

<sample &5#] N-AG-AF1>

O UWs 2a5H(=22d) 7|8 L AE U
DHZES 7IE & AE U™

aDCC 375g)°] 90~110%°]ofoF gttt

gLt &

fr M o 12
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10ml Acetic acidE 100ml € FZexTol] Yi SHTZ FAA7MA =

W) 10% Potassium iodide & A=
10g Potassium iodideE 100ml & #HZgt~=o] YWi FHFR
(g A e o] Bt

th) 05N E] 2 34Fd (Sodium thiosulfate)-& < #| %

Sodium thiosulfate pentahydrate 12.409gg 100ml ®HZe}~=o] ¥

2 RA7A A

2}) Starch indicator & A%

Thyodene 0.25gS 100ml & F et~ Wil S/HITZ 24714 20

3) A3
7} NaDCC7F £3H¥l Bagell A 0625g= F3otil, S/
) 10% Potassium iodide &< 20ml 7}g ¢ 537F nHHA| 71T
oh) 10%v/v Acetic acid €< SmlE 7} ¢ 17+ 1A
2}) 05N E] 2 824 (Sodium thiosulfate) &9 o2 2% 3o},

np) FZdA o] 7Y AW Starch indicatorg < 3mlS Wil FAo]
A gk,
4) Axk

7H NaDCC7F £3d¥ A% % NaDCC9 g% (g/g)

uo('
E,

A G (ml) x 5539(mg/ml) x F
Sample®] FA(g) (NaDCC7} ®£3&4¥ Bagel A 3 FA4)

% F @ E] 23499 (Sodium thiosulfate) ¥4
W) lkg & NaDCC9 3= (g/kg)

[} =4
sEdoE e A AR A T WS FA Al whet Al g

1000
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DRES J|F Y A LY
A= FF T4 TF(1Kg )
| O.] ?35}0']51/\] IUHEF e 75
(Sodium dichloroisocyanurate : NaDCC)
o}t] A A Adipic acid) W5t 168.75g
Z A E F(Sodium bicarbonate) Ty 62.5g
FEEHAY E H(Sodium carbonate) KP 18.75¢g
&AW A A (AF) R 375g
[0] ¥ 3}o] 2 A ¢FY E F(Sodium dichloroisocyanurate)] & f
1. 7%
7h A3 WA e AL b
U FaAE: R ~FEHOoR FFEY HuA FY
ot S A (10%): HFA R oFA &
gh dxgre 2.0% o]st
ulh, §8 94 % 61.5~66.0%
2. A
4 e s
LS ST
L SIAE
TEFETGAA VAP Y F IR ~FEH APy mEr)
oh. & ol
o] ¢ 10g= & 100mLell =< wf o FahMun} ofF% 4t
gt Azxg
TEE TAAY ANAIAW Y AxFAIAH ET
nh fFEdAaE
1) 7] : Burette, beaker, volumetric flask, stirrer
2) Al efH]
7} 10%v/v Acetic acid &9 A=
10ml Acetic acidE 100ml & ZFZHet2~=lol] Y F/FTE ZTA7HA A2
1) 10% Potassium iodide &< A=
10g Potassium iodideE 100ml &FZFet=To] Y FHTEZ ZA7MA A
(X &AM e ol Bkt
t}h) 05N E] 2 34F (Sodium thiosulfate)-& ¢ A %
Sodium thiosulfate pentahydrate 12.409gS 100ml £#Zg~=o YW =
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2 3A4A7MA AL
2}) Starch indicator &9 #| %
Thyodene 0.25gS 100ml & FEFet~ad Wil T/HTZE R47HA
3) Ay

7} Sample 0.25g< <5 100mlel =<1tk

1) 10% Potassium iodide &< 20ml 7}g § 5&7F wwbA 71T}
th) 10% Acetic acid &< 5mlE 713k & 183F adkA] 71T}
) 0.5N E] 2 31FH (Sodium thiosulfate) 8902 2 A st}
nlh) FHHol 7MY AH  Starch indicator$9 3mlS Wil F-A 0]
i
4) AL

A g2 (ml) x 5539(mg/ml) x F

Sample®] 7l (g)

NaDCC¥9 % 7Hmg/g)

AL (ml) x 3.545(mg/ml) x F
& 944 97Hme/g) =

Sample®] FAl(g)

F: 2 324 (Sodium thiosulfate) ¥4

[o} ] 1 AH(Adipic acid)]

1. 7%
7h 23 AR WA
i AN IR 2 EY R FEFH v T
ok Az 05% ol st
2k ek 99.5%0] %
2. Al
7} 3%
SEHAE
. SN E
TEETAA dAEY T IR & | Al el wect
oh AxRTE
TEE s Aol AxgFA el e
et o
1 &4z

7h 95% ol &-&S& whEth
W) sliszey el &
AEzel

o]
thH IN NaOH-& A

0.1gs A&E 10mlol] =20 & S/FF 20mlE ¥ =t
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NaOH 4g< 50ml &%=

2) /\1 z‘ﬂ u]-m

7} Adipic acid 0.5
L) 9] gdof H &3
t}) IN NaOH &Y

A Fste] 95% ol gk 50mlel =<2l
g & 172%e Y=ok

i%}

o [k mlo

w7k =g gk,

3) Azt

X
oZi
og{

(ml) x 0.07307(mg/ml) x F

Sample ¢ FA(g)

Adipic acid®] <97}Hmg/g) =

F: 23 E H(Sodium Hydroxide) W4

% (Sodium Bicarbonate)]
A

Aol (571 4)e] Al we),

U E &(Sodium carbonate)]

A AAPG ol wE

71%

b B e mEsEd B

. ghek 95.0% o)A
2. A1 EE

7y, 3%

HeHAALE St
L gk

29 ZAWMAA(AF)S W= Q334 A

Jepatel 27 Sehazo] W

i el E
ZukE "=tk ZFo9A4 A% = 50m1E Hol =t

31 AT 10mle] @sutE AlA (G —25)8 ¥
np7fE vt 587 WX E 3 Imol/ 9AF fH o g A AT} (phenolphthalein A A oF 2
Wes Hrbeh)
_ A4 & (ml) x 0.068
TAYAAAR)EHF =

x 100(%)
Sample ¢ FAl(g)
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O WS 2=H g (Stability) 7t

STABILITY DATA SUMMARY

- Product name : NOFROZEN

- Batch number : 3 Batches (P16U01 / P16U02 / P16U03)

- Manufacturing date : 2016. 09. 05. / 2016. 09. 06. / 2016. 09. 07.
~ Container @ Aluminium Foil Bag.

- Specification
1) Appearance : White or Slightly vellow Powder
2) Assay : 90~110% Label claim(NaDCC 375g/Kg)

- Storage Condition @ 40°C, 75% RH, Protect from Light
- Duration of study '@ Sep. 2016. ~ Mar. 2017.
- Test Organization : Laboratory of DONB BANG Co., LTD,
(22-75, Gunnae-Gill), Gosam-Myeon, Anseong-Si, Gyeonggi-Do, Korea)

- Test Results
1. Appearance : Stable at storage condition.
2. Assay : The active ingredient values of the stability sample have

remained stable and within specification.

Approved Date : Mar. 10. 2017,

Tested By : Lee Seong Mi Approved By @ Jeong Eui Jo

. Quality Contr anager
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STABILITY DATA

Name NOFROZEN
Batch. No. P16U01 MEG 2016. 09. 05.
Batch. Size. 1Kg Test. No. N16011
Packaging Aluminium Foil Bag.
. 1) Appearance : White or Slightly yellow Powder
Specification )
2) Assay : 90~110% Label claim(NaDCC 375g/Kg)
Storage
i 407C, 75% RH, Protect from light
Condition
Months | Test Date Appearance Assay
Tnitial | 2016. 09. 08. |White to yellowish powder 102.0%
1 2016. 10. 07. No change 102.5%
2 2016. 11 08. No change 102.7%
3 2016. 12. 07. No change 103.1%
4 2017. 01. 10. No change 101.9%
5 2017. 02. 08. No change 102.5%
6 2017. 03. 08. No change 102.6%
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A& 4 X2

AFHE P16U01 / Pi6U02 / P16U03
A=A 2016. 09. 05. / 2016. 09, 06. / 2016. 09. 07,
NS Npo i 448 A O | bpol G

1A% MY B A48T (Date : 2o, . 9.8
Lot. No. 1 2 3
P16U01 DR, Hof bt Yo olgkek, 805
P16U02 Glgptey, oL Bzt oy blgpky, Ho
P16U03 algph ot OBk, Kuy OI1B4hy, BD}

2. % %F (U1€ : 90 ~ 110%)
7}. Sodium dichloroisocyanurate (NaDCC)
1) 719 : Burette, Beaker, Volumetric flask, Stirrer

2) Aotz

(Date: 20lp.9_ &.

71 10% v/v Acetic acid £ A|Z

10ml Acetic acidZE

100ml #FZet23d v 28532 2474 A&,

W) 10% w/v Potassium iodide & A=
10g Potassium iodide® 100ml §ZFEFet2Fe] Q1 FFFE £FAAA ALt
(FFd ZAFEge Bagd)

h) 0.5N Bl 2829 (Sodium thiosulfate) & A=
Sodium thiosulfate 12.409g% 100ml £FLet2F0 Yal FFFE 547X

At

2}) Starch indicator 8 A=
Thyodene 0.25g& 100ml €FZetA3¢] 1 FH5TE EF47A A&,

3) 4334

7H NaDCC7} X34 BagollA] 0.625g& #3332 S/ 100mlo] F<lch

HE°

) 10% Potassium iodide £ 20ml 713 & 5837F mubA|zic)
) 10% Acetic acid &9 5mlE 7} & —“ﬁ:»?l' WHEAI I,
2}) 0.5N B.234-49(Sodium thiosulfate) SN o= AA st}

) F2Hol 7Y AE Starch 1nd1(:ator%°“ 3mle Y3 Fe) & wj7A A

AE.

)
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2}) At

(1) NaDCC7F £ #lF 3 NaDCCe &% (g/g)
AL (ml) X 5.539(mg/ml)} X F 1

Sample®] FAl(g) (NaDCC7F £&¥ BagolA & FA) 1000
¥ F @ E] 2349 (Sodium thiosulfate) H<=

(2) kg & NaDCC¥ &= g/ke)
NaDCC7} =F8 AF 5 NaDCCe &% (g/g) X 625

1Kg (NaDCC7F =848 A% FA +523AA FA4)

4) A
7h NaDCC7F =¥ & AF 5 NaDCCe &%
( 13 %6 mD > 5539 (mg/ml) X & 1 '
LT T e e * - - bWy e
( [3.po mb % 5539 (mg/mD) X 5 1
P16U01 2 | mmmmmmm e Coby o X "o o-bll g2
( 13.%0 mb x 5539 (mg/mD) X 5 1
T T e
( 13.Qo mb x 5539 (mg/ml) X 5 1
t T 0% o * oo o-blb o
( 13.05 mbd X 5539 (mg/mh X 5 1
P16U0Z | 2 | —===mmms Y X Toog - 0.bog e
( 13.80 m) x 5539 (mg/ml) X 5 1
| Cob% o Tiom © bl wE
( (ko9 mh x 5539 (mg/ml) X 5 1
e et e X e = 0.b> gz
( 0.bX o 1000
- " _(_ (3.5 mb x 5539 (rf_g{rfl_)_f_?_ " ___1___ ) ;
( 0kt g 1000 obly e
( 1340 mb X 5539 (mg/mb X 5 1
8 | - A e = 0.blb ek
( 0.bX g 1000
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1}) 1kg & NaDCCY &=

. ( p-bi» g/ x 625¢ i
---------- . g
( obt + 0305 K 283 bl
( oW &/g) x 625g
P16U01 e = g/Kg
( obyts 40505 ) Kg 5. 22
( . g/g) X 625g
3 e B = 38222 g/Kg
( 0.6l +p. 305 ) Kg
( o.bib &% x 625g
1| =resmrmer e n s = 3 g/Kg
(  obl+0-30% ) Kg ¥4.9q
¢ Dbog g/e) » 625¢
P16U02 2 - = 23pv. g/Kg
( o.b2b+9.20C ) Kg MV
C o.bu /g) x 625
3| - Okt 98 e = 3fi.w #/Kg
( OC.b2Eswang ) Kg
( p.bro g/g) X 625g
L || memeemnets - -— = 38 g/Kg
(043K ) Ke h.0b
( 0l &/2) X 625g
P16UD3 2| e e = ¢/Kg
( obos40.30 ) Kg 3.6
( 0.blb g2 x 625g
3| e = 39 o/Ke
( 0. +a%M8 ) Ke +99 .
3. H4F (712 : 100%914) (Date: 20b. 9.4 .
7 AEEd :
1) AFe FAE A
NaDCC7t =39 Bagd® 52%WA A Bagg 37 A4
2) HEES BEF AAF F &7 FAE A
u, A3
Lot. No. P16U01 P16U02 P16U03
A 1 3 3 1 2 3 1 2 3
AFFA | L1840 1Pk |1 el | 1 by | (19l | US>y | 119 |L (895|124
A oyl olbge | 0ld kg | olby | oy | Olbvy | 0.194 & 010Gy | o lf2y
Ul 8 #F Loty | Lolhy| Lok J.o,;q.g fortg| Lol lode (1o | Lol
3 Lol kK [.o20 & lore ig

ALRE) - AFFA - 871 FA
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S
A F 8 =Z2i
AxHE P16U01 Az = 2016. 09. 05.
e 100 E4Te 1Kg
AERE N16011 9= 4 2016. 09. 07.
NEFE AR 2471 BERE
4 4 2060008 M4 EE G938 2T vRg 22
90 ~ 110%
Es F  2016. 09. 08. NaDCC 102.0%
(3375~4125g/Kg)
W& 2016, 09. 08. 10096 ©]4 101.7%
H] 12,
FEn o 27997 2016. 09, 08
N9 @w Faed397 %
e
()& W

- 180 -




A8 AE A

A EF A Sodium dichloroisocyanurate (NaDCC)
AFZAZ 20160215 A=Y A} 2016. 2. 15.
S E7)ZF ¥A4G8| 50Kg |9zsHE| 10%
AEHE QT-A16016 ]I =} 2016. 7. 27.
g¥EdE RM-A16016 o F A Ak 2016. 7. 27.
AgEE Agadd 7l & R
R A 2016 07. 27. WA EE R 7 WA 33
A g 2016. 07. 27. IR: Conform Conform
109 Solution: B34 B}
d . 07. 27. P
goiae] 2016, 07. 27 GEx Qe assed
Az7 e 2016. 08. 01. 2.0%°]8F 1.2%
3 943 2016, 08. 01. 61.5~66.0% 63.5%
W 1
HETHA A % A4 A 2016. 08. 01.
EE é,,;@w/ CRECEDE %
=
(F)&
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48 AlE AAA

BEEE —
FPE S3303ND AZYA
HE7)2 |ZA4csl| 26kg |UAFF| 5
Agus QT-E1606015 |  9udA | 2016 06. 30.
| 95ds RM-E1606015 | #sldx 2016. 06. 30,
T AERE A9uey R C Aude
4 4 20160630 U4 BE =22 £V g
| LR 2016, 07. 0L 95084014 G5de
uj o B
azey | A @ BAYA 2016. 07, O1.
A9A Qe FauAAY% %v |
Fis %
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5. M 254 W 375
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o254 ZBEAY AAA 59 9¥ FE (RYERERY B
(1) 943 A A5AHATIE) SAL" 25
rax sent by v BMSdaY1Zu5H 48 NMUKYS 1/—YU9—-13 13.58 rg. p A |
o4 : HAF / FEFFDY I} (2017-09-13 13:47:06)

chgl Eabs. @S58 s50E

B—

CEERTET

4o

HE2 ASH(A7HS) SSAIBAHA 29 U

1. ASH ZHAIEHAMN 20 2%(2017.4.8)2 BT

2. HAOIAM HBES ASEH  HAIIE" o EHAEMAM(LLMT, C.
perfrigens, AIV, NDV, PEDV, PRRSV, FMDV)E £¢l2| 2|78 BIHsI Al"e dAlst=
z7oz Heolgs gei=g L Ct.

MAMo| wel AA|Sto{ok Sy, FHAIE Al

ZUgs Mso gotof ge di=rdch

o
e
& o
°
-
N
=l
D
o
i
=
W}
>
T
4o
g M

2o ~SMsHAEMEANM 48 M 18, 2.

Alg EEctERe2|2f-6435 (2017. 5. 17.) g

£ 39660 TUET HMA| AR 177, (B35, SESMHEHER) [ http://www.qgie.go.kr

M B 054-912-0543 WAHS 054-912-0530 / hurth@korea kr 1 BlB7H(T)

2R E ek E A -6435 1/1
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2) s 2=A(=Z2A) a8 Z&

LN

rax sent by . U549 148538 NVHYS 1¢—B3—1<Z 1b.3b rq. 1’4

A4 : A8 / F2oE A (2017-09-12 16:33:35)

LHEI BAME, #EF 50F

CHENEEE

| Qrz

7o

HE 25M(=zZ2d8) a¥AMEEAM &
1. g ASH S-HAEEAM 5
( "17.5.2.), 6966( '17.5.31.) %

=
ol 9&(2017.5.1.) ¥ SE*=Te|1H-5956

2. FAlM MESH A5H “cEZEE" o FHAIFMAM(LLMT, Clostridium
perfrigens, AIV, NDV, PEDV, PRRSV)S 2¢lo| o|zig Bidslol AlEe dASlE TZe=z

selgte de{=guct,

3. =5 AEX HYAIHES SolE MAMol w2t MAISto{or Stof, EAIE A4l
= wizio| BrE A9 WAAR U HPUEE Msel wolok B2 Y=t

gl 1, 254 FEEAIY MdAM BE daM. £

Te=ommaiz|

T ues ST T sz olyd

g=At

MY SFHSEE|2-7956 (2017. 6. 19)) T

s sop  HUSE UUN HU2 171 SHSUHUER BEUR g o
HME= 054-912-0544 HAHT 054-912-0530 / vet20 1 7@korea kr /E137H(7)

AR O ZE RN A-T03 1/
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o &5 FFAAN} 73 FIFTEFEFVIeATE Y AD - FHA AFHA)

() A&3 A7 2EAEN7E) AQ ZA DA

M 20170913-2-002318 =

Alg - A A A

ESEET

M E 022

AIREE | DATE

HIZEZA | 2017-01-16 H=E=E | promo

HIZ==22F | KR/KOREA, REPUBLIC OF / R.KOREA KRW. HIES AL | zazA 82

=R | (UL MBE/FBNHE

AlEEY AR - ZAL 83 AlE - 2A2IE AlE - 2AL EF

SN2 2

Socium dichloroisosyanurate 8003 kg 600,407 kg (100

AP ( 20170919-2-002319 )22 Y MAsF AHC Al - A 2?9 28U

20079 M2 02

).._ =
E."!%E
OIITT |~

_ = = o " = tﬁ'l |E

i = X ()

st s =257 = JaEht

L 0] A2 GAT ZAN SN NS - 2A ARISHLI BD, AR SO 0|8 £ sl
F1

——
YA KOP_08 F02(0) eIy e M(210 % 297)
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ARHE (cz23
HZ=ZAL | 2017-01-23 H=E®=Z | pruot
HIZ=2t | KR/KOREA, REPUBLIC OF / R.KOREA KR HIZES AL | A S
A=SH | ()AL HES/ZHAEE
AlEey A8l 2AL g5 AR . AL JIE AlE . 2AF HH
i H] =3 [ Sodium dichloroisosyenurate W%ive $7S.0% ko (99.47%)
A5t ( 2017019202318 )22 S AlEsE AH(S] AIE - A 2= A ZsUd
0078 mE 2
a2
.o =
QFELT |2
_ = o op = . - & | |;:_"=~
st s=%4&E7 2% Ay
+ 0] M2 GAE 2A0 SN A= - 24 2A5HQ0 3, A8 S0 0182 & AsU
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1. 22[&7}

Required Documents and details for veterinary product

process in Sri Lanka.

a) Company profile

b) Set of broaches

registration

c) Free Sales and Manufacturing certificate. And GMP certificate for each product

d) Certificate of Other countries where they are manufacturing, testing, or distributing this

products. (Country and the Registered Number) copies of the registration certificates

e) Original labels of products in different pack sizes.

f) Independent lab Analytical report.& own lab analytical report

g) Original Document to prove that the Laboratory is a state recognizes Organization.

h) Articles on efficacy and toxicity trials reports. (Journals or Publications)

I) Specimens of empty cartoons. (Ex:-pack sizes like 10ml, 20ml, 50ml, 100ml) & leaflets

j) Information on Pharmacology in the field since its launched.

k) Details of quantitative and Qualitative Analysis and methods

[) Repots on Human toxicity.

m) Safety to environment reports.

n) Details on weather this products are manufacturing & testing

information

in other countries, If yes,
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*kk

0) Sample packs (minimum 12 packs each product)

p) your company letter heads to prepare the dossier if possible

2. H7|

BASIC REGISTRATION REQUIREMENTS FOR VETERINARY PHARMACEUTICALS IN THE
MINISTRY OF AGRICULTURE OF TURKEY

a-) Product:

1-) Formulation
2-) Prospectus
3-) Inner and outer labels

b-) Importation:

1-) Letter of Authorization : Showing that the company is fully responsible of
registration, marketing and importation issues within Turkey. It must be
legalized by notary.

2-) Free Sales Certificate :Must be approved by the official authorities and the
Turkish consulate in the origin country.

3-) Production Authorization Certificate (GMP Certificate): An approved document
showing that the product has been produced according to the international
standards and quality controls have been made by the laboratories and these
production plants are checked by the official authorities and the Turkish
consulate in the origin country.

4-) Formulation: Showing active and the other ingredients with their quantities.
It must be approved by the official authorities and the Turkish consulate in the
origin country.

5-) Prospectus (Label) :Must be legalized by the origin official authorities.

c) Product Information:

-) Commercial Name

) Pharmaceutical form

) Formulation

) Pharmacological Properties
) Clinical Properties

) Pharmaceutical Properties
) Additional Information

8-) Expert Reports (if available)

1
2
3
4
5
6
7

d) Phamaceutical Quality:

1-) Formulation:

* Formula
* Packaging
* Clinical formula(if available)
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2-) Production Method:

* Production formula
* Production process
* Validation studies

3-) Control of Raw Materials:

* Chemical active Ingredients
* Other ingredients
* Packaging materials

4-) Control of semi- finished materials:

* Analytical tests

5-) Control of finished product :

* Specification , routine tests, chromatograms and validation reports
* Other scientific information

6-) Stability:

* Stability of chemical active ingredients
* Stability of finished products and chromatograms (Must be approved by the company’s expert)
7-) Ecological risk assesment(if available)

8-) Other Information:

* Bio-availability and such studies(if available)

e-) Safety:

1-) Pharmacological Safety:

* Information on each active ingredient

* Pharmacological safety information of finished product
* Toxicological information

* Other toxicological information

2-) Residues ( It requires only if the product uses for the food producing animals.)
* Residue information of finished product

* Residue studies
* Analitical information

f) Efficacy :

1-) Pre-clinical information :

Pharmaco dynamic information
Pharmaco kinetic information
Tolerance of target species
Resistance

****‘

2-) Clinical Information:

* Clinical studies
* Results and interpretation of clinical studies
* Field observations on side effects
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3. FIXtEAE
Structure of the directions (instructions) for application (use) of a veterinary drug or a feed additive

1. The first sheet with the approval attributes, the full name of the document and (if needed)
specifying the document which is replaced by the current instructions.

2. Chapter 1 "General Provisions": a brief description of a drug, its dosage forms, information on
labeling and marking of a drug, methods of packaging, storage and transportation, methods of
destruction of defective or unused / underutilized veterinary drug or feed additive.

3. Chapter 2 "Application procedure of a veterinary drug or a feed additive".

For a veterinary drug:

preparatory procedures prior to use of a veterinary drug, including:

- identification of qualifications of a person (a veterinary specialist)
who is qualified to apply / use a veterinary drug;

- a procedure of preliminary clinical examination of an animal /
livestock animals prior to use of a veterinary drug with the list of clinical
| physiological symptoms limiting the use of the drug;

- analysis of epizootic situation prior to use of a veterinary drug with
a list of epizootic conditions limiting the use of the veterinary drug;

- a list of other factors limiting the use of a veterinary drug: natural,
climatic conditions, period of treatment of the animals with antibiotics and
other medications prior to use of the veterinary drug, etc,;

- a procedure of preparation of the tools for the application of a
veterinary drug (types of tools, methods of sterilization and storage);

- a procedure for preparing the injection site for a veterinary drug
administration (shearing the wool, required conditions of asepsis and
antiseptics);

- a procedure for preparing the animals;

procedures for the application of the veterinary drug, including:

- an administration site of a veterinary drug (except veterinary drugs
used for diagnostics and veterinary and sanitary examination);

- method of use of a veterinary drug;

- multiplicity of the application of a veterinary drug;

- volume and dosage of a veterinary drug per animal, depending on
its species, gender, age, weight, method of application and other factors
(other than the drugs used for diagnosis and veterinary and sanitary
examination);

indications for forced use of a veterinary drug;

content and use of the animals after administration of a veterinary drug,
including the period before the next treatment of animals with other veterinary
drugs;

periods of the onset of immunity and duration after different ways of use of a
veterinary drug;

reaction of the animals to a veterinary drug, including injection site reactions to
a veterinary drug and general temperature and clinical reactions of the animal, as
well as their duration and intensity;

measures to prevent possible complications resulting from the use of a
veterinary drug (including the cause of complications, their type, intensity and
duration);

methods of determining immune background of the animal after use of a
veterinary drug (with a detailed description of ways and means of laboratory
researches);
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use of raw materials and products from the animals which have been
administered a veterinary drug (indicating the type of raw materials and products
and the period of use after application of the veterinary drug); forms of veterinary
accounting and procedures for submission of reports on the use of a veterinary
drug; account of reactions to a veterinary drug, procedures for determining the
causes of complications in animals after administration of a veterinary drug or its
inefficiency and the order of registration of claims for a veterinary drug;

For a feed additive:
- procedures for the application of a feed additive, including:
« method of use of a feed additive;
« multiplicity of application of a feed additive;
e volume of a feed additive per animal, depending on its species,
gender, age, weight, method of application and other factors

D
1]
i
e

Food and Drug Administration (FDA) - Checklist of Requirements for
Registration of Injectables/ Liquids - For Veterinary Use

Unit Dose and Batch Formulation (in metric system)

Technical Specifications for All Raw Materials (per RM - use only one official
compendium for reference and must be latest compendial edition)

Certificate of Analysis of Active Raw Material/s (must be in accordance with technical

specifications of reference monograph used ; submit chromatograms and other pertinent
attachments if applicable)
a) From Manufacturer (supplier) of Active Raw Material/s
b) From Manufacturer of Finished Product
Technical Specifications of Finished Product
Certificate of Analysis of Finished Product — From the same batch of lot of

representative sample submitted (submit chromatograms and other pertinent attachments if
applicable ; must be in accordance to the technical specifications of reference monograph
used)

Master Manufacturing Procedure, Production Equipment, Sampling and In- Process
Controls (include specific limits of tests done), and Master Packaging Procedure.

Assay and other test procedures including Assay with Data Analysis e.g. chromatograms
if applicable. (For NON-OFFICIAL FORMULATION, assay validation report(s) for test
procedures(s).

Stability Studies
NATIONAL GUIDELINES:

a) Accelerated- 1 batch at 3 elevated temperatures (40°C, 50°C, 60°C)OR
b) Long Term- 3 batches (30°C/70%+5%RH)
ASEAN HARMONIZED GUIDELINES:
a) Accelerated- 2 batches (3 batches for New drug) at 40°C/75%RH AND
b) Long Term Stability Studies- 2 batches for New Drug)
(30°C/75%RH) as adopted in the 8"ACCSQPPWGMeeting
Representative Sample in market or commercial presentation (at least 1 year before
expiry)
For New Drug Applications
a) Submit pre- clinical studies, foreign and local clinical trials
and protocol/s for Monitored Release
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For Fixed Dose Combination
a) Submit Rationale of the combination

11) For Products in Plastic Container

a) General information

b) Studies done on the plastic to substantiate claim that the product is safe to use

c) Test Procedures and Limits

d) Empty plastic container and closure with corresponding proof of payment for laboratory
analysis

Other Requirements:

For imported Products (an English translation shall accompany any document not written in English)

Foreign Agency Agreement duly authenticated by territorial PH Consulate.
Current GMP Certificate duly authenticated by territorial PH Consulate.
ORIGINAL Certificate of Pharmaceutical Product (issued at least 1 year form the date
the application for registration was filed)
For countries not issuing CPP, the following may be accepted:

a) Certificate of Free Sale from the country of origin, duly authenticated by
the territorial Philippine Consulate
b) Government Certificate attesting the registration status of the manufacturer,

duly authenticated by the territorial Philippine Consulate

5. L3zto|L}

REGISTRATION DOSSIER

PART 1. ADMINISTRATIVE

1. Application for registration (refer to “Application form”);
2. Official letter on a paper with a company letterhead (refer to “Official letter”)

3. Certificate of registration in Korea, ISO certificate (if any), GMP certificate (if
any);

4. Short product characteristic (must be translated into UKR):

—_

Veterinary product name

2. Qualitative and quantitative composition

3.  Pharmaceutical form (dosage form)

4.  Pharmacological peculiarities (pharmacokinetics and pharmacodynamics of the active
ingredients)

5. Clinical peculiarities

5.1. Species of animals
5.2. Indications
5.3. Contra indications
5.4. Side effects

5.5. Special precautions for use

- 196 -




5.

5.6. Use during pregnancy, lactation, laying
5.7. Interaction with other drugs and other forms of interaction
5.8. Doses and administration routes (for animals of different ages)
5.9. Overdose (symptoms, urgent (first) measures, antidotes)
5.10. Special precautions
5.11. Withdrawal period
5.12. Special precautions for persons and operating personnel
6.  Pharmaceutical peculiarities
6.1. General forms of incompatibility
6.2. Shelf life
6.3. Special precautions for storage
6.4. Nature and composition of the primary packaging container
6.5. Special safety measures for handling the unused drug
Name and location of the registration the certificate holder
Name and location of the producer

Additional information

Package insert (must be translated into UKR):

Veterinary product name
Composition

Pharmacological peculiarities
Indications

Dosage

Contra indications
Presentation and dosage form
Storage

Shelf life

For veterinary use only!

Holder of the registration certificate:
Producer of the finished product:

Labeling of the product (vial label + case label) (must be translated into UKR)

List of countries where the product is already registered OR under the process of
registration (+ certificates of registration)

PART II. CHEMICAL, PHARMACEUTICAL AND BIOLOGICAL
DOCUMENTATION

Section A. Qualitative and quantitative composition
*This section should include the information about inactive ingredients (excipients) too (not only
about active ingredients).

Section B. Production techniques (technological regulations, scheme of
production)

*In this section the manufacturing process of the product should be described (process description,
process chart/flow, etc.)

Section C. Control of incoming materials
*Incoming materials are active/inactive ingredients (excipients) and packaging materials. This
section should include specifications and certificates of analysis (scan copies with a sign and
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stamp) of active & inactive ingredients and packaging materials;, pharmacopeia monographs for
active ingredients. Certificates of analysis (scan copies with a sign and stamp) from the producers
of the incoming materials must be included too.

Section D. Quality control of the intermediate products

*Intermediate products are the products that are already manufactured but not filled into
vials/bottles/bags yet. In this section the process of the product quality control (before filling and
packing) should be described.

Section E. Quality control of the finished products

*In this section the quality control of the finished product (after filling) should be described
(methods of control, certificates of analysis, etc.) Also a method validation should be provided
(pharmacopeia monographs, method validation study report, etc.).

Section F. Stability

Section G. Data which represent risk assessment for environment

Section H. For products that contain genetically modified objects (GMOs)
Section I. Other information

PART III. DOCUMENTATION WHICH CONFIRMS SAFETY AND
ALLOWABLE LEVELS OF THE PRODUCT RESIDUES IN LIVESTOCK
PRODUCTS

This part consists of two sections (A, B) and describes the product’s
physicochemical, pharmacological, toxicological parameters and methods of
their determination.

Section A. Documentation which regulates safety of the product:
1. Previous identification of the finished product
description of the active ingredient
INN name
IUPAC name
CAS name
classification
5.1. therapeutic
5.2. pharmacological
synonyms and shortcuts
structure formula
molecular formula
relative molecular mass
contamination level
impurities data (q'ty and name of the impurity)
physical properties
12.1

1. appearance
12.2. melting point
12.3. boiling point
12.4. vapor pressure
12.5. pH
12.6. water solubility (g/l, +temperature)
12.7. organic matter solubility (g/l, +temperature)
12.8. log P oct/wat
12.9. density
12.10. refractive index
12.11. rotation angle
finished product description
composition
indications
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dosage
particle size (if necessary)

2. Pharmacological research;
*Research papers should be provided for all active ingredients.
3. Toxicological research;

*This part should specify the product’s
LDsy,itsacute,chronic,subchronictoxicity, maternaltoxicity,influenceonreproduction,
development,etc.

4. Research of other influences;
5. Safety in the use;

6. Ecotoxicity;

7. Conclusions.

*Section parts should not be omitted. As many research papers should be provided as it is
possible.

Section B. Documentation about the residues of the active substance:
1. Just identification of the product;
2. Research of the residue quantity of the active substances;
3. Analytical procedure.

*This method should be described according to I1SO78/2.

PART IV. PRE-CLINICAL AND CLINICAL DOCUMENTATION

Section A. Pre-clinical documentation:
1. Pharmacodynamics;
2. Pharmacokinetics;
3. Tolerance in investigated species of animals;
4. Resistance.
Section B. Clinical documentation.

*Clinical documentation should be provided for all indicated species of animals. If the
product is indicated for poultry and pigs this section should contain results of the study

for poultry and pigs.
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MINISTRY OF HEALTH
Drug & Food Control

Pharmaceutical & Herbal Medicines /_ At Bl sy 534l
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Subject: Description of the general basic requirements for registering of a veterinary
pharmaceutical product.

The requirements:

1) Free sale certificate or CPP:

Issued by Ministry of health of country of arigin or equivalent.

- Legalized by Kuwait embassy and Arab chamber of commerce in
country of origin.
Product name.

- Manufacturer name and address.

- License holder and address.

- Marketing status.

- Dosage form.

- Tull composition.

- Registration date and number in the country of origin.

2) Legalized price certificate:
Ex- factory pnu
- Wholesale price in country of origin.
- Public or retail price in country of origin.
- CIF price for Kuwait or other GCC countrics.
- Retail price in UAE. (if registered)

L/M Stability Study:
- Minimum three batches.

- Long term stability for complete shelf life at regular intervals
according to ICH guidelines for zone 1] and TV. (30'c and 65% RH)

_ Accelerated stability for 6 menths according to ICH guidelines for
zone 111 and IV, (407¢ and 75% R11)

- Covering tests performed according to finished product specification
and product Lype.

4y Certilicute of drug residue and withdrawal period:
- Residue limitand withdrawal period approved by responsible
authority.

5) Finished produet specilication:
- Complete tests performed for all active meredients.
Limis for all test.
Chromatograms i applicable

Registration & Release
Supervisor
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