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- Ol AL o3t A4et 71 L olold, FEE, AY HR VNN oA 74 S LA
YRS ALgsto] WAL 2 RS TYSIT A FPo Ve BEsin F4 U AGHNA A
gotol ol59 oMY} o8BS FHAIY] sl SEHol ol 8HT 9.

- A R A B0] S AINSS AEEC AL 2719 A1 1-200 nm Ao 24 L)L
2% Al ERFo] of 1,0002H) S7lsto] chopgt 22-gers ER(FE, Mey, SujE
. FER R A 54 5ol WetEs] tho] BARALY AL B B2IAA 3§ AP

- =i o 71401]*1 EFo| gt 7158 22 28ske Ve YEE ARY A8
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= ’“7Hﬂﬂ 2|z D% Aagd o =X ferrous sulfate?} heming St A& & 2E2
A& Aol 84S SAISHLAT o1& o2l AR &F A 2EZ ARt 7P 2 wAIA2
ferrous sulfate®] A}A|| Atg}e}t ferrous sulfate?t hemin© & RISt 2] X £ 9] X|AlALGHE A|A
EQla. 507 2RE ascorbic acidet EFHZ9] FASHAE S86to] AMEF O 2H

AlE oA 2oz ek ¥red3 & assiels.

- Ascorbic acid?] U E ZEsH7] Ysto] E48H/R4psHe] #HH S 0]-851% soybean
phosphatidyl choline® 2 A &3t 2]XLZof ascorbic acidS OJA|Z8&3} 519 8. Ascorbic
acid= 48.6%9] g&=2 2T & Yo ZAE o, 2]EE oA ascorbic acid= 4800
AR} gdol tle SHE S

- 2] X &S 0] 83t astaxanthin®] HFstE AoA = o] 52T S 7}73 2 15lslshe
A AAL Dat ateh(H)ol] ofsl G maEo] F/do] Fastel S8
ASPEHRIS) V4 B Sletel Lol B s A6 olBeIRE. AT B 57
stof 2l2E AR 230 o 2Qv[S Yt 2 Y225 AlRste] =AM | ofAE
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(1) #& A= 23 % %4

o stysly

e = olste] EOF W AHZ
350l st /A 542 AAISHA

|
5t

=
= EYS A% & Bstgit =olA RS EY 108 Bd4S o|8sto] 1071A] g
As5ta, 2F 3JA oS tributyrin agar (KisanBio Co., Ltd., Seoul, South Korea)o|A] 3
WEiR] ol s 2f sjA g =2 oF & 28°ColA 33Ut viYsiditt. EYCe 2 HE
2old FREL 20% glycerole A7IStT -80°CIA BASIHA 7 FFE S8 % &
4 2y B4 AFgotdth. 98 olgEe) S SAA S4Q 165 rRNA SHAF BA

ol aegERlen, FHENHor AFEE & BRI 4 2dt 58 uAdEE

Tryptic soy broth(TSB; Becton Dickinson GmbH, Heidelberg, Germany) %
Luria-Bertani(LB; Becton Dickinson GmbH)ZS o0]835}o] 28°CojlA] 3Y =-OoF ujjofst

AR 718 24E H6ll genomic DNAE F&EsHRT ZF /-8 0[AE2 Genomic
DNA Prep Kit(NanoHelix Co., Ltd, Daejeon, South Korea)Z ©]835t% genomic DNA
£ F&Ec¥en, &Y DNAZHE] 16S rRNA |AAL 5&5 {5l PCR& 385ttt
PCRof| A}8% wuniversal primer= 27F(5'-AGAGTTTGATCATGGCTCAG-3')?F 1492R
(5'-GGATACCTT GTTACGACTT-3')E o]&otgtt. =4 1.5 kb 16S rRNA SAX}=9]
A7IAE B2 Solgent ASSA service (Solgent Co., Ltd, Daejeon, South Korea)d
ol=lsto ZAubg dlen, 2t 58 uA=EE2 16S rRNA A7INE #AZME Ul =1
MESA HAIE(National Center for Biotechnology Information)e] Az}t H|nloHHA]
Molecular Evolutionary Genetics Analysis software 11.0(www.megasoftware.net)C =
CRoell & Adss H45iYT. 4 Als T+ neighbor joining ¥¢i2]&2 ©]-8-5}0

AF 45t 1L, Bootstrappings 1,0008] ¥HEsto] A4S <QlsheiTt.
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S2
Bacillus amyloliquefaciens strain BCR...
43 Bacillus subtilis strain BSFT-39

Bacillus velezensis FZB42

41
1! Bacillus velezensis CBMB205

Bacillus velezensis strain BCRC 17467T
Bacillus amyloliquefaciens BCRC
Bacillus amyloliquefaciens NBRC 15535
62 | Bacillus amyloliquefaciens MPA 1034
Bacillus subtilis 168
Bacillus subtilis JCM 1465
Bacillus vallismortis DSM 11031
78 | Bacillus vallismortis strain BCRC 17183T
Bacillus nak ai NRRL B-41091
Bacillus atrophaeus strain BCRC 17123T
| Bacillus licheniformis NBRC 12200
100 Bacillus licheniformis strain BCRC 11...

43

0.002

Bacillus amyloliquetaciens (Ba) S2

KB21
75 | Bacillus subtilis isolate C12-1

Bacillus subtilis strain DGLB4

45 Bacillus amyloliquefaciens BCRC 14193
Bacillus amyloliquefaciens BCRC 14711

59 481{ Bacillus amyloliquefaciens BCRC 11601T
Bacillus amyloliquefaciens BCRC 17038

51 Bacillus vallismortis BCRC 17183T
49 Bacillus velezensis BCRC 17467T

—':Bacillus subtilis subsp. spizizenii B...
79 Bacillus mojavensis BCRC 17124T

Bacillus atrophaeus BCRC 17123T

 — Bacillus licheniformis BCRC 11702T
100 Bacillus licheniformis BCRC 12826 TGA...

0.002

B subtilis (Bs) KB21

541 Bacillus amyloliquefaciens MPA 1034
51

Bacillus amyloliquefaciens BCRC
3L Bacillus velezensis CBMB205
%8\ Bacillus subtilis 168
Bacillus nakamurai NRRL B-41091
Bacillus atrophaeus strain BCRC 17123T

Bacillus licheniformis strain BCRC 11...
Paenibacillus polymyxa M-1
KB16

100
go|  Paenibacillus polymyxa L1-9

34 L Paenibacillus kribbensis RG

Faenibacillus polymyxa (Pp) KB16

oY 198 ugEe 22 2 5.
Neighbor-Joining tree showing the phylogenetic positions of strain PPL and
representatives of some other related taxa, based on 16S rRNA gene sequences.

Boots trap values (expressed as percentages of 1000 replications) are shown at
—_ ‘IO —_

branch points.




1) Wi JILE 7 FRs0 B 52 AF
——LB KB21 —LB KB16 LB S2
TSB KB21 ——TSB KB16 ~—TSB S2
[l ==
1.E+08 - e 1
*--"l““—"’—v_-];_i B ‘"“_“f'L.“-, k_h‘,j_“'k";"“—Ff_:;;_J.
= | 1
| 1.E+06 - T B —
E pe
>
i 1.E+04 -
(&)
16402 ¥
1E+Oo I 1 I 1 1 I 1
0 1 2 3 4 5 6 7
Day post inoculation
a4 2. 29 #4559 i "ixE A= BEH.

+& D= 350 High A2 TSBLE LB six|oflA 28°C, 150 rpm &Z10A 7
A vjokateiAl OD 600 nmolA 88 ZHati, @5 o & (colony-forming
units, CFUJ= TSB agarolAl ZAlslqith. 1 2= TSB Hixlel LB wjx|olA] 2} @50
S FAE A LB 7 2559 Alm 4% WE TSB agar HIX|o]A vjgtole
g MstHA =Yste] ARG 22UE59 CFUR UERd ZAxl, Bs KB21S TSB BiA] 8%
A A& 3A]7F 30| lag phase (9.3x10? CFU/mL)o]] =235}t Exponential phase:=
R&E S 9-12A17HK o] o] 23 }(8.9x10°-6.2x107 CFU/mL). TSB HX]o[A] 24A]7t 5QF A
A5t S Bs KB21 AR ZAo] zZta=2 mA|El H}Q} Zo] stationary phase(1.8x108
CFU/mL)ol Aljstict. LB 8iX|olA Bs KB219] 47 &= TSB v} ZAutel {ARGICH,
exponential phase®} stationary phases®] F3ist Az gAF o8-8 UERJcH 2 v
BiAJof|A] Bs KB219] A3AF =2ojjA log phase’l 29 =9F X|&E|9IO0{, stationary
phaset= 3¥~4Y =9t §X|Ect. TSB vijx|et LB viA] RZOA 9UR] viFO|A FUE
172 QIS N AFHu} tA} AME __7‘,3_7\4 o7 AMHZ|7} AJRE| QXU #39] AA U=
Hatt QlEete Nl FEo] A|&A 0z dojyal e 25 &Ishith. E3F TSB HiA| O]
A HiYE Pp KB169] AZ 442 %5 3 ARt ol lag phase(8.1xX10” CFU/mL)g A
WA Aol A= giAL AREd @4E0] @0l AAEUT FE & 244
(6.0X10°CFU/mL)oJA #3% w2 & ¢ 2 MAsty 2AsH7] A& A] log(exponential)
phaseS UEHCH TSB viA] 7oA A Pp KB16 w5 FE 7240 20| Az 3



B} SAol] Al AtEo] AIAEQlon, 3UMEE HA oA YRt Aak o] A&
ZFA 2 stationary phase(1.1x10® CFU/mL)o]| #1Qlstgct. Pp KB16 #3% TSB HjA] %=
oAl log phase®} stationary phase’} F3ist ANl A& sfj€-& UEREC. Pp KB169]
LB Hix] ¥igolM = qAleh Aute] Fde Yepion], wig 4dmjo] 1.2x10° CFU/mLO
2 7V =2 =S YEH. SHA|RE Pp KB162 TSBQ} LB HiA] EFo|A 54 vief 257
e wsrm. Ba Szt C}2 FRsEn
D= HiAAEOAN s Bt B 28 £2= 5435 dAate S st

LB 6jA] u} Qo] A Alx Yot 4141 39410° CRU/mLO.2 418 3
F =
7

B 345 o] Zast Test Wopr

| Y
o

g7t che @550 u FFE9 7] wEw FRde 47

A oS MRSt FAHAZL & Ax v P 1R Ex YU Meo] Fadt e

stolst ATHgict

2) H|¢ JUYY 7+ F3E9] biosurfactant At AR

——LB KB21 —LB KB16 LB S2
TSB KB21 ——TSB KB16 ——TSB S2

(0]
o
]

-l
o

(o)}
o

iS
o

Surface tension (mN/m)
] 3

)]
o

3 4 9 6 7
Day post inoculation

o
—
N

a9y 3. 28 #5359 v uix]¥ biosurfactant 234t 5.

27 WA m7olA 72 WjEEer wigF olo 3
tensiometerS 0] 85t0] surface tension2 =743t Z:iﬂ}, Ba S2 #43E5 AQst 2 & A#4%
=< TSBet LB HiA] R0 HE 24A1F &8
43517] AASHITH O™ 3). ZF #5719] surface tension 9] Wsh= Abddsh xpo] S LHEL
Mo, Bs KB21-2 HjjX] Zﬁljﬂ} Abatolo]l 79 viQF =9t surface tension ZH2 29.9~30.2
mN/mz 7P BS £E0R gASIYOD WYl $9b e UASHA SAlstach B
KB21& A= 24A]7F S 2 H stationary phase©] X145t 7] o] surface tension &%
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= o ¢39 sgEPMETDG § W2 US
of. ol2iet ZAut= Bs KB2l OE &SR0 vl =40 A

JAMAFE ABAE & w7t w2 WA biosurfactant AL 71 & &X1gh

o

t}. Bs KB210] 2|t biosurfactant /4h2 8JF Z17F Wiy LAstgion, Atg T4 s
BF et 2ol AKEAN. UJAE9 log phase®l stationary phase Ato]9] 4%} 7]
ZF =oF Al ol ZAL) = g2 829] biosurfacatant= surface tensionS ZFAA]7]= Y1l
ot AR|st= Zu5 UERICH Pp KB16 53 % Bs KB211}t §AFSH surface tension 744
ot 2 YUEPRAIRE, Ba S2&= AE 29 FHE surface tensiono] ZAast?] AJAsiYlon,
49 v S 8E P4t 35.4~39.4 mN/me =2 AR FAIE U Ba S2+ iAW FL&
70 QESHA] ke Zub 22 S geoh e MxE Aol ZIdE Il biosurfactant
Aabol = 2 JFS AT Ba S2+= Ayt B9l Sduix]e] AHE = A|&AQ1 A% g
B2 RAXA 2 e IAF iR AElcR AEKAR] Y Fwol BaFgE UEd 4
R ©etA Ba S2& VAN BiAIOA 4ot St B/dS UERUAITE, iR vkl 9
gh AtdetE vejstHA 5789 mEshE foiA & AFolM Bag ste +5E AY
5171 QSliA 2 daES ol8e Aol digt A+ 4 478= st
3) 2t w3 AFEY A+ Y B8 € SAA £ ot ¥ =29 YAat 24

2F 5 viFAoA Sl viol e Z2|H o] Al Hd AEdS Holl ¥ =Y WL

ILA} o . Y EAK2x10* spore/mL)o]| i

w559 A5 H(1008H)&
Aejgt 3 24X7F & AL Yol RS RAlSIL. FAA QR vlo] QERH A te dEE
=gy YU LA goto] oA 7.0~26.8% O = oz <A
) Al FaAor Hdd A Yol x| aufHHolA
54~56% =2 wUFH FA7 AURT, FFERE 3|pH vio]QE U= 61~82% o9 &
T B AT b A5 vl vo| B n 228 AIAE AFEY ¥ =dY Hdd
o A} ol= 89~82% ol Aok &utE UEWICH Y 4b). SAAl 3ol 25t Hid+

Ab ot oAl &ibe Eejujof] 93t ARET 5~11% ol H & FHATI= &uE UE

B

Wk S31. 9] AWSAN KB2l FRE VY B INF BY Ans Uegon, 35 v
oF 5

o

=

1©
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Z
lo
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)
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100 - 100.0 -
—_ . I
T4 | & 80.0
E 5 : I
£ 60 - 1 = )
3 60 I 1 I 3 60.0
= N=
£ 4 = 400
2 g
2 2
I 20 4 by 20.0

0 0.0
KB21 KB16 S2 KB21 KB16 S2 KB21 KB16 S2
Biopolymer Supernatant Product
3 4. FF 2 355 vo|EL T FEFE(a)t FAA £ AF=(b)Y A+ B AA

Disease severity m Control efficacy

0 I I I

KB21 KB16 Control

EEY

o

o
]

[

Percentage (%)
L (0)] 0]
o o o

N
o
]

Treatment

33 5. 8 QA=A dich #& g AP YAaHAH FA).

l"

5
EN
I

a9}

[gio] vio] e Ze|m 2R AASH Algg2] v =dwo] gt YAls}
JoIRTH2E 5). ZF AlF &2 M. oryzaeol| ol WHd ¥ Jdedy YAla 474
TRl ¥ Aol M. oryzae ZAMZ LS A] 5 & Uy 4. S
g wyto] UERFon, 90%9 ¥y &S UEL. 2 4325 H Axd A¥E F KB2l
ANPe2 20% IHER 78% oldel YAsws UEAH. %3t O AlF Adisk
26~30%2] &S Uetdon, 2% 66% o449 =2 WUA|asS UERCH

w2 i) vloleZe|iz APEe] dx =8 ¥ =E9o] i dAay 442
2o FASIATH™ 6, 27 7). AR =Y SR 2%(w/v) Aot AU EE &
[©)
o

oA At A=Fh & 24 Yol ZefAE mEO| mpEokil 28+5°ColA HORAI7|HA]
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BE desiint. Algd=Y dx sk 200u[et 500u[2] ] ofA H% Ao gt

YAl EE Frtstoh. 2F AlPd=2 2008]et 5008] s=2 SAgH & b JHo] Axsty
Hdde] A FErH(5x10* spore/mL)S FEst] Al $= 90% o4t 26°CE §xIst
WA A4 B WAl RIS RAGEIT. 72 A v =39 Uy RAR: 9] 19 61)
22 ol s Frtetdth. FA2 v Qo M. oryzae ZAME JES A 39 FRH
Imm 0]gte] ZA = oA UL &, 1~2)0] YEPHCn, 794 2o bmm o]4 A5
A AFARl =aY YRk e 48 Akl on, BX2] i ‘?e“%‘E% 3.5~3.6=
UEWCE KB219F KB16 AP 20082 Armst 74Q =HHL 29%2t 34% WAIGHYR 1
59%2} 52% ol YAl awE YEPHTHZH 6). shA|TE 5008 A EE Ax RN =

=yol 43% o] WAISIEOn, 39% olste] WA TS YerIck 1Y 7). S2 Ao
A 200012 Aeld A =YL 55% WSRO, 23% olste) Lo WAlAIE Lepd
ct.

Disease severity mControl efficacy

100
< 80 -
o~
o [
S 60 -
8
@ 40 -
2
Q
o 20 - I
0 T 1
KBZ1 KB1 6 Control
Treatment
33 6. 8 JedYo] gt 45 Wigd AP 24 A& 2H2004h).
Disease severity m Control efficacy
100 -~
< 80 -
2 60 -
8 I
5 40 { I
Q
o
o 20 - I
0 . . — .
KB21 KB16 S2 Control
Treatment
a3 7. 8 d=dol it F5 uig MPE] 24wk & HE008).
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(3) Bs KB213 Pp KB16 w39 i 7|2 Sol/do] o3t thAt R=Al A4

A

1) CS 7120 o el 2A

m3D m 5D =7D
1.E+10 -

j = s

£

5 I

S 1.E+09 - |

T

(5]

2

2

8 1.E+08 -

1]

iy

>

1.E+07
KB21 KB16 CC_KB21 CC_KB16
a3 8. ujek 71" A7l 9% @5 AP,

TSB ®ix|oA] WigH £ &= 5Y uiY7HA] A W=7t 4.82x10%~5.12x10°
CFU/mL 7HA] Z7tstion], 79 siQFee A 2est astoirhad 8). CCs A7
< g 2U0MY A 522 CC 71 AVISHA] o2 vkl Y dedt =2
W 52e U CC 393t uig 204 RE 39 uigk Al b we A UEs
Ehon], 59 ujRE LIt Ztasheict

2) CS 7140 o3t I=48Y 53 &4

100 =mTSB =TSB-CC oo - 2TSB = TSB-CC

g -

~ S~

s 8 c
2 60 - 3 60
< F=

£ c

T 40 - = 40
@ T

S, 20 - & 2
E s

0 - 0 -

KB21 KB16 KB21 KB16
[Rs wtAL 7% A& ] [Fo wA A AAl&

a3 9. viF 71 Arto ot #39 P+ H5H.
Rs, Rhizoctonia solani. Fo, Fusarium oxysporum
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CC 7]”o] 3to= TSB HjX|oA] 52 ujord Bs KB211} Pp KB169] AlE €Ay =
Zolato tigh ilut 442 BT (28 9). ¥« AR A AAle(%)> tiE
PDAS] Rset Fo wALA] A%} tjb] Bs KB21xt Pp KB16 H{FH Q] Rs/Fo wARA] A% A
g 573590t 2 Aeq FoI4 CC @8 ol 572 25 H2l7old Rs/Fo YARY
WA AR A 27 B =0t Rs A AR Aol CC R vl 29 4R E2
41-53% o e AT TP UERIon], Fo g4 AR oRolAE 35-88% o &
ATt

3) CS 7]A o] 9]t biosurfactant ABAF 2XA

CC 7]&o] 3t8g¥ TSB viX|oA Bs KB21at Pp KB16:= A& S2iup A2 Hadd 2
Folatol thet e FHAZIE 2E UEHHT 2 sl Yo Fa AeE
L3RS BAs5H7] s TLC(thin layer chromatography) plate

o|&s5to] BAsYTH BREE=A9 Bacillus®] 3+ TiAFEA % cyclic lipopeptide(LP)
£ =01 fengycin(CAS Number 102577-03-7), surfactin(CAS Number 24730-31-2),
iturin A(CAS Number 52229-90-0) 5= Sigma-Aldricho|A] 15t A&stct TLC
plated]] A7§= biosurfactant52 4 LA BE&27A9] Rf Zrab v]wshiA] KB21 4%
surfactin, iturin A, fengycin LP=3} 71 Q] biosurfactantSo] A&E 9 c}. sHX|gt, KB16
#+53+= KB21 #5¢F th24 surfactin LPRJo= tF 2 £ 79| Bacillus LP= ZA&EA] 49
on, LP B&=2A 2|9 th49] biosurfactantsSo] AESEHACEH 7]1A S x719] TSB bj
gA o] A4bd  biosurfactants2 W2 S/ S-S0 AEACH, 2 AL
biosurfactant AJAF 2535 LR =2 L2x o0z AZFEQCH KB21 #5304 AAHE LP &
oAl CS &S= xR7Ao|A surfactin, fengycinyt iturin A= A5 =2 £2302 AFL]
otk E35], iturind} fengycin LP= 2 = 3 type? homologue’t ZA&Elo] TSB vj<F
Ao A] ABALE]X] QF9FH biosurfactant?t CS 71A 8jF 27ofAl= LP homologue type

o F7tsteict.
4) CS 71A9] 714835 849 activity staining ¥4

Bs KB213} Pp KBL6: TSB H|Al AB&AIA CC 7|Mo| A7 ChAted At 5

S UJFCh TSB H|OF RGIA 2 559 71 o gl Tofst T4 ol w4

A 252 SDS-PAGEGIA £2jst9irt (13 11). TSB uj#19} 7]

79 wjorE i A5l Y mi@% SDS-PAGE gelolA] 2istof /ool gl
E

AE80 X 73 X 1.5 mm)g o|8&sto] £~3 8}0““34 chitosanase®] activity staining<
0.01% glycolchitosan(G7753, Sigma-Aldrich, USA)o] xgtel 10% polyacrylamide gel
S 0o]85to] L35I T EalE gel 1%(v/v) Triton X-100 & 1% skim milk7} =gHe]



50mM sodium acetate buffer (pH 5.0)oA 37°CollA] ¥FSA]Zich 0.01% Calcofluor
White M2R(F3397, Sigma-Aldrich)o] m3rel 500mM Tris-HCl (pH 8.9) &2 o] &5}

FA S lysis zoned ERISHYIT}.

KB21 KB16 KB21 KB16
5

M3

a3 11. Wi 712 7F

>
Mo
=olg
fol
P~
oX
2
ofr
J%
M
%

7k #32] TSB Hix] W 0.1% CC 71A i HIY &2 surface tension 3fut
biosurfactant % ¥ W§ AAoA UERd Ak Zo] S apgoA oixt 24 fEo] 2
FT= TRl A =g & Aot ol2igh 71" Sol/dol ozt tiaedy /= A4t st
= vle I HHSiA s 208 AR Vsl 849 WeEs RARIICH
12). 2 A3k KB212 79 & vt 28 24dofA CS 714 2afiofl
SDS-PAGE geloflA 475t ABAtel= 212 =Istgien, 0.1% CS7F /¢ 4
7] chitosanase 42 Wolt}. 59 vjdollA] chitosanase &4lo] 71 =8 f£Z o0z =7}
stlon, 7YRE = Al ZAsitt. E£3F Pp KB162 TSB v+ chitosanase &7/d0|
79l QAR CS 71720l &R Feol= 5 SR/ chitosanase HHS YEUHA 1 &4

< B71eIAT ol2ieh ZBut= KB21 wa= S oA TSB HiA] W dddS fAle=

8
olr
—_
I
Q
=)
—~
O
n
Q
]
Q
0]
®
rr

Jm
ox
o
i
m
=
52
2
o
i)
&
iTh
=]
fun
rlo
4
.
-
o>~
! _|;[o

2
& 529 Anse FRAS] Fr Avolct. mapx B Ao




i} Bs KB21 Q2] chAt S.=A AR Q HA 2% 249 2ot 54 B
(1) R 84 582 9% Bs KB21 92 A4 At shre A4

TSB ulA] ulooll jgt 2} FFEE2RE vloleBeiig A&l 33 ETA A7l o
¢ AY2S AESIUTHIY 4). KB21a KBI6 #72] wley Jyol ot ujeyole] AJ5oum
S2 #%9] A Ul MR 2R #5oNE KB2lo] J1g 900, 7} Al EA] BRE

2 1N £ SUANES EU £ HFHOR AFBS AU

(2) Bs KB21 2 tiA f=A] etteo & =42 2=F A=(CCL) AJst

23 13. uAE 3 volE3dY e I =F A=(CCL) Ax I A9 a8 4%

CS 712 Eol/dof oJsff Aatd n]iBz G A F=AlE 2ASH] Yol 2gJ2E5S o]&o})
of FHEelelATy. Yk ZE FiastS gh blank 2|ZE ARF {dll, dAIHS ultrasonic

bath® XB3ict ool §31 ATk o) S AL A0 B L K| 2UE &
AStRA A RAE] BAKZ 3, 0182 el ChAb SEA 82 AAE Aol Atst
2 B £l Gol Wi BuSIEA Angl B HNES LHAC. 45T
AL oHe F AN BAY 23 9 3 FHY oA SEAV 299 RS 295
L AS PAEL o FUu g TRN oMY P AT TS s 4TI W
ABICE DR RA St AV 299 SEEE B AEFOR YA XA 2

: g e 2
2 Seel 7 PEE0R U] ol S qm SE2 58912
= 3&%’\]7]7] sl CS= ﬂ

cs

ﬂm
(’)
ofo

At 28sto] AlxRsHA S
OFNIEAK(1% v/v)oll ioli 25°Cof|l A 16AIE 59T wRIsHe] 19%(w/v) 882 Axstct. o

oM, o FA WA Readol 2RH JEES AR0A 30 S wrlstHA Alxd

CS &dof] A7Ish th5 4°ColA BusiRict. 2§40z Alxd uds 7 tiit ReadS
LRt 2ES CS EH = 375to] asHCCL)Rr AlgS A=astltiad 13). Alx v
o] & pH 2 NaOH(IM) % HCI(IM)=2 =7gstelt. tlidE R "ioleEame) &y 3
AlY FEHE= 1059 AlAlES AAste] Ale Wdatol dich S«2d 4782 235ttt Al
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AE APS 2008) =2 &2

Alshe AT 0gE At

Aol ol g AR FA S TP P o
ATTROIA AL g3tt

S
rc _|$.

(3) CCL & MF uol2Z2o] 28 £78 AEA &

ol
Mo
X

1) Bs KB21 {3 vjo]E2t] &g =UE CCL A|P9| surface tension =4

. 35 - a
£ b
= 30 A I I c c
§- 25 + =
S
o
& 15
S
g 10
@» 5 -
0 T T . . \
Culture 0% 0.2% CCL 0.5% CCL
filtrate CCL
Treatment
13 14. CCL A9 surface tension.
The values followed by different letters in a column were significantly different at /<
0.05 by Duncan’s multiple range test.

Alzd CCL Mg FAwd At 7= 229 I 242 surface tension(mN/m)
Zrol 9#3ket LC-MS/MSo|| 9ls Bacillus lipopeptide(LP) &S BEAst9Ict O 140
UERY v}l o], surface tension KB21 29 ©J9F of%H(culture filtrate) 33.0
mN/m £Z0of 8|5 0.5% =%£°] CS2 FEE CCL(0.5% CCL) Ald< 26.2 mN/mo&
Ttk AT 59 Adol e YJ2F CS Y 5=t 571E4S CCL AlgY
surface tensionS 7ZrAstITh 0.2%2F 0.5% =%°] CSz2 F8= CCLE v ofdH
(culture filtrate)?} CS7F ZERIEA] &2 2T E(0% CCL)9| vl A 3] 7*31\_6}91@. o]g]
g das LPE ZASHY e 22E Afolof] CS7F A”E0] Y|z Eo] P35
ZAutold, ol ashd UkduEs HJI3He=z FAsh] A de &deE YEerd

A

o} £3 o]l CS o] BlEE UolA BAle] P& AHolz sl 24 YT A4 Y
AA71H A A8 e BAl U EE AR AS &gl wsls 4ozl Ag AT

2) vlol o Bajo] &3 £E CCL MYl it SEA] SaAE T B4

=

Bs KB21-& TjA} AF=2A] surfactin, iturin, fengycin LPE2 AjAtslo] 73=2dst &zl
_1_EL }\% L%E]‘LHE‘]‘ ]I]‘E/]‘H CCL Xﬂ‘ﬁoﬂ 0]'01-—:1 KBZl_J o]—X]_l_EL/\-l [H/\} OEE‘ 1?_ LP
FFS AsH] s LC-MS/MSE o] &3IAth( 13 15). Biosurfactant LP9] #F8M2

i)

_20_



Sigma-Aldrichof]A] 135}t fengycin (CAS Number 102577-03-7), surfactin (CAS
Number 24730-31-2), iturin A (CAS Number 52229-90-0). 2} 2X4%°] A& =%of 9
& AUAY AFe oea ol Adsldch PUT EELAL HEEz sldsio
LC-MS/MS2 548 $ ¢ojsl 220te 13149) peak WAS Alat ulmste] st
ek LP A% A olEE o] QA ek ATglo] 0~0.5% S& WA CS 2E
o] s W LP 3o %7}0}9&1—,}( 72 15). 0.5% CCLY] 5‘—?— LP &2 surfactin,
iturin A, fengycin LPE 2:3tsto] = 500.8 mg/kgo|9ith. AAHe CCL A|@ofA A=
7¥7to]l LP & W4 S surfactin 125.2-235.4 mg/kg, iturin A LP 49.4-141.9
mg/kg, fengycin LP 34.2-123.6 mg/kgS 395t 919 o0, surfactin LP7} 2= CCL
ARl LP &% 5 7P &2k

off

—e— Surfactin ——Iturin —+=—Fengycin
300 -

250 -
200 -
150 -
100 -

50 A

0 . . . .
0 0.2 0.5

BS content (mg/kg)

Polymer coating concentration (%)

33 15. vpo| E4H ¥F =E CCL AP LP &F +4.

(4) CCL & AP ulol2Ba|n) 83 &7 2e)-84etd U 254 54 24

= o =

Uz E 7is AY CCLY DLS 34 ZAute}t Fiast assts & 104 A5t
. UE BATI0 95t CCL A9 UAF 77 2x 24 A3 0.5% CCLoj|A| Z-average
121.67+2.23 nmo| (1 17), PDI= 0.25+0.02, A} AY g2 —10.47+£0.44 mV
UEMICHE 1). 0.5% CCLQ] Z-average 3 IHREX] 942 CS(0% CCL)oj v]5l =7}
tf. CCL M@ 4% CS 28 2xE AY¥Q PDI= 0.29 v]|Tto]x|qt, IR EA] oF
.38 o]Ato 2 PDI Zo] CS7} REE R ore 2jmEwct uorch ol 2 o9
A28 o EHoR UrelmE 48 AFe CS 390 5/184E AE A9l
ZS

=
o= E+tstl Y x2E a9 743t monomodal UAL 7] L5 LE}

mo rlo L

],

ol

WY o
4 & oup xR
e 2 rfo

-

0
Al
7t

a

i



U= PDIE YERd Zlolt} & A 7 CS A/ S F71g45 AE A7t 4483 &
o2 F7teheH® 1).

B 1. 0.5% CCL Ag9 H+#+ X7, polydispersity index, A} <

Treatment Z-average (nm) POIY?&%%?(FSHY Zeta ([I;;)\’;gzntial
Blank liposomes 72.83+4.72° 0.22+0.04¢ —44.10+2.50°¢
0% CCL 83.45+3.21° 0.38+0.02°¢ —27.30+1.48"
0.2% CCL 118.47+6.38% 0.29+0.03° —11.77+0.712
0.5% CCL 121.67+2.23% 0.25+0.02° —10.47+0.44*
——BLK NLs 0% CCL —0.5% CCL
10 -
9 4
8 .
7 4
SHFN
z )
S
E %]
3 4
2 .
1 A
0o , . ; .
1 10 100 1000 10000
Size (d.nm)
a3 17. Y2 E 7849 AR} 37] Ex(FH+# X17). BLK NLs, Blank liposome.
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olo

)
4
Mo M
)

ax

Hold Bt

ol

T (FTIR spectroscopy)o] 2J3t CCL AP Sa84E 2

o
9

rlot

LS

120 -

110 A

100 -

90 +

80 +

70 1

Transmittance (%)

50 +

40

60 -

——0.5% CCL ----0%CCL cs

599

964 1329 1695 2060 2425 2790 3156 3521 3886
Wavenumber(cm-')

33 18. CCL Y xF AP FIo ¥ Mo 3 3=

A
~

e

R 22ye ALgstel 74 40 Ure=gAo 2o sfebd 14 9 1aA
I}= Bs KB219] LPQ} 29% 2|mXE, 2] CSof o)

2 o) 1§ 549 M3 Wap} AT, BH F
o

't 2AEL 2o olel-2AA Wb} 9918 Helstert. webd FTIRO| w4 Aubs 4
=

S|
S AA Z2E] CS ZEo] agAo= PAedl HASS EAEH.

1) CCL theelzd MYl A2 Yo7 2%l 24 4% oA 1%

0.5% CCL Yr2]iZE A2
vl Aoz FostAl AAsHR K
BiFe Bs KB21 Al A7t ¥dat oA 4 AA aatolM 7Hg E3ka 0

e zE AP A2k 70.8% OlYoR M oryzae?] wAt Ad7ge FHSHA AA|sHA
0.5% CCL Mg A2]o] A A AA| mib= tixdof sl 66.2% o =%

CCL Mg, KB21 vj ol &2jHct 13~15% O &2 A a3 Yepdon], 4802
= {OIgh Afo](P < 0.05)5 UERACH 0.5% CCL Yk uE AP dAF A dxla

vlushA 2t AlgE 2491 0.1% CS, 22& dAFH, vig six|doM = a2 =
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UpetubA] orort.

100 -

Mo iLe o)} o
o o o o
1 1 1 1

—
Qo
H O

c

Mycelial inhibition (%)

o

0% CCL 0.5% CCL Culture Blank
filtrate liposome
Treatment

a3 19. CCL Y22 E AP ¥ =2 P+ B AA &t
The values followed by different letters in a column were significantly different at /<
0.05 by Duncan’s multiple range test.

2) CCL Uel 25 Al 42 §UF 2ol A Wop 9x 4%

- 100 =

)

e 80 - a
.0 T
;é 60 A b b
£ o I
L 40 -

L

g_ 20 A ¢
m L]

0

0% CCL 0.5% CCL Culture Blank

filtrate liposome
Treatment

a3 20. CCL Y22 F AP ¥ =Y P+ ZAL Lot x| g}
The values followed by different letters in a column were significantly different at /<
0.05 by Duncan’s multiple range test.
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0.5% CCLS tzzo] uls] =} wolo] ofst Fat 44 EAHo2 geols oA
SIATHO 20). AE & 1841t &, Al2] thEze] Wotge PDB WIA|OA 91.7%%c}
0%, 0.2%, 0.5% =8 CCL Lhwalms ado] wAl wolge Taja] oju] 2|cf 68.9%0]
A 50.4%2 UERACH 0.5% CCLS ujo} olof el purte 22.3% o = XA} Wol of
Al &t Uephon], 9Rg] oju] 63.7% =7 oAFIsteith 2 AE sE wxpuolo] o
st ATl ETE 72 18bo] UERE AR, 0.5% A2jRolMs che A2lpmct mx A
et eiRlste e Eelstgrt.

=

Ol

o o
==

(2) CCL U 2E AP AlAS ¥ =2

Foll it IA 2 474

1) AAIFe] ¥ =29

SA

anHAY 273)

Disease severity m Control efficacy

100 A a

80 A

60 A
3=

40 A b

e & c
20 4 L 1
O T T T
0.5% CCL Culture Fungicide control
filtrate
Treatment

33 23. H oA ¥ =<

Foll tigh Y2 E AAES] YA &t

The values followed by different letters in a column were significantly different at /<
0.05 by Duncan’s multiple range test.

M. oryzaed] 9]s|
Aol A AjufE
4

AR o5t

¥ diAj 8o Bg KB21 H

o A2l 7o) WAl aue 2

88.3%= 7}

g 23). TR H

uto] Uepiiet.
We et
1

w

%

A} L= O
o =T

&2 YEAL

h 5%

|

L.

(@)
EEd

Ao,

[e)}]

=

04 A2t 34.5% © 23

SIS 5

Yo oigh CCL Yke22E AP IAad 474

Qo M. oryzae EX}I=

2w s, 2)o] YERgTh 5

=
85 64

O

CEERE ES
xelot el RA

5 e Al

a

OF

=

CCL Yrg]x

24% Wt ARIGA| o Zat

st 5% CCL &A2]+<9]

5% CCL1} KB21 HjQF o

73.9%9t 61.4%2 =o WA & &S UERICH
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2) AAIEY AMs=E ¥ =49 ¥A a4 FA)

= AFolA ARE (Oryza sativa L. cv. 298)= 2%(w/v) AFOFEALNGEE &0
A 102 Stor W Addst & ARESIT. A=st A 2AUA E2tAE ZEQ
55k 28£5°ColA WOt SRS welstairt
100 - b ab R
a in | a
80 a T [ 2 4
v b
60 - 1 9 &
b £
40 I @ 21
c % ¢
20 { ¢ 1 2 14 ¢
0 T r . . l . 0 -
500X 800X  1000X 1500X 2000X  4000X 500X 800X 1000X 1500X 2000X 4000X
Treatment Treatment

O 24 Y= EE e AASY Axsrd b =34 YAE2A Z3A).
The values followed by different letters in a column were significantly different at
P<0.05 by Duncan’s multiple range test.

AIAIE B2 =5 FHYsH7] s 500u~4000819] 5] 2] oA ‘ﬁ o] o
YAl g S ZABHITH Y 4). AolA 7HE =2 59 500z dud Fe =F
< 14%%F @AYl 83% o]4e] WAlavks HER ESt 8008 SjM sk AEAl0
=AY 22% BAstACn, 72% o9 w2 YA mats UERG. SHA|RE 1
v &j4 XM s =B 44% ol TSRS, 45% olste] YAl avts YERH
Yo Ao ¥ =Egol] thet Y2 E AAIE AP dzEs== 5008H~8008fofl A

>

60% olAto] WHIETIE Uehyy] mleo] &4 9 mA ARe YF dmsre Agsiyo

3) Nl s=E AAIES ¥ d=29F A ad(ExAE 27 d3)

Disease severity  mControl efficacy 57 a
100 a )
. 2 2.4
2 80 A x b
N b 3 i
& 60 i 2
3 e
S 40 0
5 3
§20{ ° I @ 1 :
. 8 ]
0 . ; " . 0
300X 500X Control 300X 500X Control

13 25 ] eI i3t ARIB] AxEd nY PR AW(LERA A7),
The values followed by different letters in a column were significantly different at /<
0.05 by Duncan’s multiple range test.
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B AR AHRH B(Oryza sativa L. cv. $98)= 2%(w/v) ROt AANGEF o

oH
oH
X 102 oo 2 BY Argdt 5 ALgolgint 13 3550 Alxﬂ%—% sEEe HEsiglo

<

=2 -
o, § S A A REsteh AAlE A2 7Y SRH gy ool oot ¥
ks ZEALSIRTHZE 25). AIAIE AP ExAE 28 474 2, 300
o s} A ﬂﬂl—?% 14.7% oz 84.2%9 w2 YAELS HEHIT £ AAE

B AZ Q0 5008 A2 FolAs 55.3% TSR ST, 40% olde] FAlatS o

4) ARIEY ¥ d=d9 A 2 (EF 473)

2] g Hagsto] oot ARlEe v AEiA] 2o ¥ A= it YAlant

2 ARsct

AHES 500619t 10008) =2 79 HAo= 3?4 azsigon, 43 4 159 2
of ¥ YEEY WHST B YALRES FABIACIY 27). AAIE ¥ ARy YA
Aot 2HE o ABE chert Ol9E W Jolsou) AT, HOoHALE 2N 1

2o ILE) a2+, A tiE-Re vlwstEA Frshi

_27_



o
o

(@3]

Disease severity m Control efficacy
100 1 7, a
= 80 2 e
< »
% 60 b 33 2
g | ne c Cc
= I 02
40 A d
]
o d d 3 d
g 20 A x 21 1
o
0 0o -
500X 1000X Filtrate Control Fugicide 500X 1000X Filtrate Control Fugicide
c d
5 -
100 & a
—_ a o4
X 80 A I =
b b 3 3 b b
D 60 b z s 3
S (o4 I E [
C 40 = c L2 g
o x g
L 20 A o1 1
0 o A
500X 1000X Filtrate Control Fugicide 500X 1000X Filtrate Control Fugicide

o
=

33 27. 8 A=Y tigt Y= 2F Fe AASY dxs=E Y YAaH(2g AA).

A2 19] ¥ dedy WS 2 YA s (a)et @A (b). AlFEA 29 ¥ ey WY
9l ¥R g vk ()9t W X4 (d). The values followed by different letters in a column

were significantly different at 2< 0.05 by Duncan’s multiple range test.

sy
gy e 717t W 77%9) 86%2
AAES] okm WIHE s RIS HE Ao $ fAYTANL ¥ AW o3
SH919 2~3017F LANE QIR BE & 9lo] 5~67) Fwmo] Ty Wyto] AL 7 Al
AolA AIFIE 500012 AMajdh oA v QEeEe 27%-38% WAISIHOm, 10008 &
2 Aejsh ol 41%~54% LRSI A1@ ZA lab @ A 20049] AFE] ¥ o
o] oigh WA b 5008] AMel oAt 65%~53%2 UIEPACH £3 10006] 5w
Hel ol WaAoe 77 47%¢} 33% ol LieRdch ARE 5008) Ael oA 8
A AL U solA thy Wure 27 olst i A% Wyio] 107 ol LAY
o, 10008) MelToAt BRHoR steiio] tE Wy 2-57) Ei tfd Hyh Rejo]
4% guto] 407) olst2 AAElol QALY s L-20i7} WytoR Aol HalAL oy
Wuto] £2 sho] Aol Qoich. B AN ALE AME(EFAIOHE 2021WRE
2022970 AU AH e B3 24 U xR AW § Zak, W 50% ol¥o] WA aus
Uepich. webd o] Aubse Sl Bs KB21 9 welEE e ARES W At

Aol ool WAl Fhs e AEYS FEI AHS B WL FastAc
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o = a o
(1) AAES] WHols BAE AEFLe] && 758 28
Aol AREeh ¥ =Y HAE s et 75 dder AAEL &5
< vjof] Admst o v =Y digt WA 2t RARSIATH Y 28). Al A=< AY
e 2oid9t §A1E DO SUL AT SNBEL 2FEEz SgoRion, RANE
3 252 3% 3lag} 2r} AFED E£8F 7 AFES B Aoy A8 W 2
w8 A7) oJsh AMajt & Wyro] oot WY er YA autE RARSIAC. /st
BEsds 283 AdFoA ¥ =g diet f8 A4 Ax, Fd5F 63 BEs
oF 152 FA2] dv] 60% ol de] WAl sitE UERHTH(Z™ 31b). AlAlE = Al2Ect
YAl 217 o =2 AlE2 450] der, YA 3% A= AAEL 28 4% Y
Qs ol tigt ofast WAHE AS HRtATh ANEF BE oSS W AE
o WAOIA] Lyt gy ore] WA|aThuTt Yokl ATE WA, 50% ol4fe] WA
25 YRS Al A =5 oA B d=gdy YA A2 559 oAt =85t
Ard 49 Hol Uetd= ol o 25 A4St Ot 9 AxE SoiA AlAlE
o LEeol el SRElol 9k oS Eeele] HEAE YL s A2 Sl
A
(2) AAIES] B AN FHE UA A8 S d-8 (=2 8%)
U2l B e AAE WolE WAS A3 A8 ) ARe 9ol ) AMiA wRl
A ¥ A REE S gdes YAlsaE d7dstid
a xa ==z Yt = 2B
1 ClOI2AZZE|282 87X isoprothiclane 40
F2 OlE=zdHzEs g5 iprobenfos(iBP) 48
F3  EleoidCEmE W HmiE thiophanate-methyl 40
F4 EIAZIUE EZ|AIC|EEME W8 Hexaconazole+Tricycliazole 45+225
Fs CIEAAESULHEE il H araxystrobin+ferimzone 65+15
F6 OCIEAAEESZSZOELIE 87 aroxystrobin+proplconazole  57+95
£F7 EBEREAMEERIATUAETIZ =3E Bacifus subtiis QST-713 {3X107 cfu/g)
b
Disease severity m Control efficacy
__ 100 - "
=
— 80 -
@
g’ 60 A
r=
T 40 -
0
CCL CCL ontrol

33 28. AAES Fol3

s A& ASHY] 28 & ¥ Jd=d9

FA a4 HA).
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d Disease severity = Control efficacy b Disease severity = Control efficacy
80 - 80 -
= 1
v 60 7 ab 60 - ;
g I o ab I
E % ]: ab
g 40 4 ¢ 8 a0 I
o c c
[ I I &
o -
20 - & 20
0 T T I 0 T T T T
Cc Fungicide 500X 1000X Control Fungicide 500X Control

a3 29. ¥ 7R FHHO] Oigt Y| 2 E e AN Axsed 24 YA a2 23).
A2 19 & X FEY W8 U PAlgHa). Ald2d 29] & 7R W8 2 OA
7iK(b). ZF ME ¥ ARS8 2 A (c). 500X, 5008 &%= A2]+L: 1000X,
10008 =% X|2]+; Control, £&2] &L Fungicide, =9HOoIEA|AEZ2Y]- T 2 10] FULHE)
&L, The values followed by different letters in a column were significantly different
at P<0.05 by Duncan’s multiple range test.

NS 15 AR EA 29] TAl2] cEolA LAS Bl MK T 212t W 62.7%2)
66.7%2 AFIZO] oFF Wrte 9ls) FEstAct RA22olA B AH RLMe majo] £t
Sas wuiwA go] F7kslgo 0], B47] oM7L ¥o] s1o] K WSt B iR
e 2al7] o) A|Qo] o] 27]7kA] tha UtERTE 7F A2) R E AIAIE 500H] A2l
oA B MK TLHL 27%~41% LASIRO0], RAl2] ofu] WA FHe 56%~38%2 LIERY
o} AIAIE 10008 55 A2l ol 7 A B ZIH 2L He 53%~50% WSRO,
50% olste] WAl IS LpERct ®a oF thaol 7t mAOIAE 8 MK LL]Wo] ]
33%~43% AR 00, 50% olste] Wl ate UEhdrt hatal 9lo] Aats g EafAl Bs
KB21 92) LheelmE 4% AAIEC] 8 AW Lu o] tis A8 st 7hsAe mARolA 7
3t Ak 5008 A2] 7oA 50% ol Aol WA &S LERRIon], ¥ o m ot 7K L

= ol
= o
of Thet B4l BERA W YA /5L FRA AP FolA BoF st
() AAIFY ¥ d=BY YAE At AHEAEA A

¥ AJS7|7F ZoF ubAlst=

1 O i =2 O HC:}
U AxAP7]S A/dstTH2dE 30). ¥ Walls 282 2 A o8 & 28t 28 sl




ot
p4 4

2E A7 E/|HEEY X

4 5L 500HH

AZ 3¢+ 29 EE 33

Zg4x HEEH SESSYE=dE 5% 5 AT HE YWHOR 28 Jts
CH4 8 AT Y B R, 27 WU FTOY, 1 B

=
Rl
=
ol
1o
=}
o
o
Jo
£
[
oXx,
iTh
(1)
Jo
fol
oX,
Mz
ol
1=
e
Mz
ax

7174 ol ool €3t KB 21 259 JSAT olF o] g3 UwEE AXE &
S0l ot R g BHBUO SENES WS Ush TLC plateS AHgstol %
522 AN KB 21 359 FAFol AL BB 5o $aRL surfactin,

iturin, fengycin £9] Bacillus lipopeptide(LP)2 =ZHIE|itH 1 31). A|AZA S8 F
Z=&sto] Eelst 23 BuOHR EtOAc 52 ituriny fengycin LP7F =& £~%0
2 AEER o0, Hexane FE5 3 surfactin, iturin, fengycin LP7} A&E&|9JoL} A
o

i gastlth. KBZ1 faff tiAMRE=Al 242 o8&t AAIES Alx agoA

_31_



surfactin = Z:Piﬁ}?‘ixl‘{, FAlw Z7do] FHet iturin?t fengycin®] o

m}ew KB21& ol&oP U z2g Ha Al

o rlo
ofm
ol
=
i
[-'O
ol
ﬂd
o Jl

Culturefiltrate CCL
BuOH EtOAc Hexane BuOH EtOAc Hexane
Surfactin—
Surfactin—» - « Surfactin
Surfactin—» +— Surfactin
. < lurin
Hurin —» ‘ ‘ ‘ +—lfurin
Fengycin—» v ‘ <— Fengycin
Fengycin—| A A ‘ “—Fengycin

13 31. AAIEY uAdE R fa FEER FA(TLC plate).

2) ARIE UF AL 2E28] ot e d& &F +4(LC-MS/MS)

AlA|ZC] Bacillus LP9] ZA&EZFE iturin, surfactin, fengycin LP BE& -S4 peakdtyt
FEFA9 I 20tET peak 3f H|wE Fo AAlstC) iturinid} surfactin LP B&E =
Ak ARES) S5 22C U peakz AFHUOD, §& AF AZS 27 6.4-8.9% 3}

782 =4
14.3~15.3%-0]9it}. E3t fengycin LP= 7.9~11.782902 37§9] peak’} A&EE I}

Compaund Precursorion  Product ion Dpe Ep«l CEd {onization
P (miz) (miz) (V) V) V) mode
7019 161.0 8.0 177.0 o
Iturin A 1043 47 ?’gg‘ﬁje
183.9 161.0 14.0 1G7.0 :
88.0% 198.0 8.0 119.0 .
Surfactn 103659 P
6855 196.0 14.0 450 :
70.1 4240 6.0 133.0 i
Fengycin 732.26 Pg;fj;&
84 0 1210 14.0 121.0
a3 32. LC-MS/MS MRM transition. ®Quantitation ion, ®Declustering potential,
“Entrance potential, YCollision energy
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6928 8.59

€000
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X IS

2000 1

1000

N

17"

B XC of +MRM (8 pairs): 1043.470/70.100 amu Expected RT: 9.0 ID: lturin 1 from Sample 1 (220715_STD_A_IF_0.50ppm.S_0.050ppm) of 220715_STD_A_IF_0.50ppn
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a3 33. LC-MS/MS9]| 9]st Bacillus biosurfactant LP E&A|g A ASZ

(2) AAIE G xs Aset 58 L R82T LPY $EPA 24
1) AAIB e EE a0t 28
AHE G2 nE APl Wast 28 § LP YA LP HEFS WP Ak
stoith AME e nE Aol Wast 28 AL g BAL AHgstel Aast] ALg
d 1P| $33 Mestd AYAL AR F sl EAlshs IE LP @Y Aol

Atol & AlArE ot

iturin, surfactin, fengycin

of asteA] &

s} © AFE.O o}
st & Fo¥ Ao

ro
hi L

TR LP= AAIE Al

LPot SR HA|

o o
S o

A A1 22](8,000%g, 108, 4°C)
U2 CSE A8t #slil 100 kDa

AMICON® Ultra-15 centrifugal filter (Merck KGaA, Darmstadt, Germany)S A}-&3}c]

iturin, surfactin, fengycin LPZ

of st it

gradient modeof|A]

reaction monitoring) B EOA BAL]ItH I 32).

ol o2t Hest aa FIEHAHNR 2).

£ 2. NAlIE A 2=2F A=t a8

ol gu) AAsloR UYL LE

LC-MS/MSo|lA ZAlo] A&Es5H7] s
slsr2 o MRM (multiple

3 A LP U CS 78 =w7} &7}

Treatment Encapsulation efficiency (%)
0% CCL 54.0 °
0.2% CCL 634 °
0.5% CCL 825 @
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0.5% CCL AAIZ Ao LP 78&3 5§82 82.5%= A|Fst & BE AA| Fo|A 7}

[ch. otAIgE CSE AlEAlos YA 42 JBE AT 54% [&sIS qenﬂ
CCL =& A|goll CS Z-et= AR of 2 4= rl= A

1 st Zit= CS ZY o] LP sH&=E0]

Aty

Bl
)
II::',

lo
=2

o
_é_/K
I

N
Fol agAo=z 2GS

D 32 3 o
fr O

E Surfactin  mlturin Fengycin = Total

80 A :
60 - L
I
40
20 A
0 0.5

CS coating coﬁcentration (%)
33 34. ARE Y225 A9 LP 4st &

The values followed by different letters in a column were significantly different

-

o

o
J

Encapsulation efficiency (%)

o

at P< 0.05 by Duncan’s multiple range test.

Uruzs s AFE2 242H9] biosurfactant LP &S #4300 28 a9
CS 38 ol =25 1tur1nﬂ} fengycin LP ZA-&2 Z715k 1L, surfacting LP &
© ZastAtHad 34). 0.5% CS g9 AAE AP fengycin LP(85.7%)x} iturin
LP(81.7%)7} surfactin LPYCH 4 =2 A &2 Raste ot £3H CCL AAE AIE ot
oAl fengycin LP& CS ZH =&7F S7ieo] o=t KB21 O FolA  Fjsh
bioisurfactant LP &ofA 714 =2 ZAE9] 22 &E 7435 &2 B9t Teta 2 3
o 7HE2 KB21 f2f Al R=A] violZ2jtjo] tiet CS A8 S S°F #W Ul F5i0]
PEE0 QMAS B o AL ZutE Uepdon olejd sjHe 3ho= el
ZE e Ade &9 71 A2 S 948 A2 4 AT
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2) CCL AAIE Yr2]ZZE AFo] LP W= QA BA

——0% CCL —0.2% CCL —0.5% CCL

100

80

60

40

20

Cumulative release (%)

O 1 1 1 1 1 1 1
0 12 24 36 48 60 72

Time (h)

3% 35. CCL AAlE Uk 2FE AP CS 39 s LPo B& 44

CS 3¥ s=o —Zt Axd" AlAlE CCLAA 2jz2& W =A™ KB21
biosurfactant LP9] W&JAS ZARIYCH CS ¥z Alx® CCL AIAE A
biosurfactant LPQ] ®W&&S in vitrod|A &A3517] ¢dl CCL A|A|=E PBS(pH 7.
FEF AIZ]AL 37°ColA BAS RARIATH Y 35). 27 350A &A™, CS7F AR EA]
2B H0% COL EASE LPE 342 5ol A4m02 YEsUA o 47.5%7 43
T} 24A17F Sojle & A" LPFO of 84.8%7F W&E% it sHA|9E, 0.5% CCL A]
A2 d& Al o AldsEo 24" LP gE0] Heton 72A1%F Wofl 97% o]
FEHUT 0.5% AAF AP AT 28E F LPH 22.4% WEEUH 24

O OF
ol o 71%014 WE YA UERATE ®3t 02% CS T o3t 2nF AFT LP

Sl
%ol
4)]
oro
Q o]
A=
Alo]

Al7F

E9H35} HwoA= 0.5% CS FE AP 3A17F & 11.1%°} 2441 & 6.9%= 0.2% CS
S8 AYEC YEY LPYW &wolx Woith mepd LP7h 299 EFA CS 7Y
SE7t B84 LP ¥ 45t Zasigon], AEE Aed g CS 9L LPY §

12 9s seo Jget 9IS AL 2S FAstAr). 60 AW BE EE

ol

AN 5t o43) s
Al & LPO] 90% o]l WaE It weby ol2jst Adte €S mElo] o3t 2luE
2ax 9 2ol sjebd ool WAl ofl elmE Aol WS CS mHO EE
o2 PzEY TAY /154 S& 20 a8 PHS TE AATE AY ]
g stoict.
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(3) AAIE UYLz X A4 Aldo E2|A oA EA BA

J

olAd= KB21 {2l vio]leEZ2m g o<t 2=2E et s Alxd ANE AlY
o] 24 549 S FHsH. AxE e AF AAS 6l voleEd & 5
=2 AAIES 125 &QF AColA BustHA Wa 37 Fx9] Wetet fa AdE
biosurfactant LP2] LR && 5& ZUHHSIHA = o}
steiAl 4, 8, 125 71A0= 7t ANESeRE 2as 2EE .
AlZs27H 22& s W LP &3S &4 1 2UFS LC-MS/MS2 A 4319 =

282 53l WS BAstut

a b
——0.5% CCL --s--0% CCL ——0.5% CCL --=--0% CCL

140 1 100 -

(o S A e 4
E 100 &y - 4
= S e
o 0 J ==
s &0 £ % ,/}
g 60 3. ‘_,--'% """"""" LTI Vi
§ 40 f T " °
N s 1 4

55 o 20

0 0

0 4 8 12 0 4 8 12
Time (Week) Time (Week)
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| CCL £E 2a A% gae Frksty] sk 4C, 125 $ AF
S Wete RUEYSYHIY 21a). B 2E B2 AFES 125 594 A%
o W2 2717}t F7ketdct. Jelg, CS7h a9d CCL AEel A% A
BN Soluld Afole UehhAl orch 125 B3 0% CCLY A7)k ®
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I. MAS i ik A L8 250 29t 2| F3t
A1 s ®FAS

b UPBE 3 B SHIEC] OhF AL AlAT U PNBH Y

A1 ARETIS . AR et e ojn
1

well tiAt AF2 biosurfactant LP9] tigf A4ats #isto] A

4 oz A YL HYstuC,

& e AxE ddl o=
2|

F((F)Az)A HF B

=

b gageel gy AL w37 =Y
(1) dgd o= wiAl =3 24
D) sagd A
1.00.E+10
1.00.E+09 743 £<08
1.20.E+08 1.17.E+08

400,

.....

i - -
Glcoss Sucrose IMannio

a2 1. A YH Bacillus amyloliquefaciens #5 57X

Yeast extract 0.3%, KH2PO4 0.03%, K2HPO4 0.03%, MgS04 0.03%, 9] 7|2 =719

Bt 42 Glucose, Sucrose, Mannitolg& AlgstF o A4AHL Yeast extracte} soybean

flour, ureaE ©]&35t0] 32% 150rpmofA 72A17F &t #+35 vigsto] 7 #a7F =7
Ut 2718 AMustYtt B3AYe = 1%z XSt 113} Zo] glucose, sucrose,
mannitol2 7t7to] &tadog wix|2 RASIYUT}. Bacillus amyloliquefaciens 432
Zkzrol wlixlof AE $ 32% 150rpmofA 72417t vt & s SASIIT. HAaYoR
glucoses ©o]&stRS o 1.2E+083 UEISH OO mannitolS o]-&sto] 1.17E+089] w47}
S5, sucroses ©AYOR o[851%Z T 2.43E+082 47t MY =2 F8EH=

A A5t AJR|E AAF Alof] ©A92 sucrosez AdEHSHRICH
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il K

=
La
-}
m
1
L]
Ln

soybean flour VERSE Bxtract ureg

a3 2. AAYY Bacillus amyloliquefaciens #43 &3

ot MEl = Sucrose 1.0%E BAYOo=z 5t KH2PO4 0.03%, K2HPO4 0.03%,
MgSO04 0.03%E 7]2uiA] 2 ZARE & B4 525 0.3%= A74ste] 2479 Aador )
A= 2Adst9St.  Bacillus amyloliquefaciens w435 32% 150rpm 3% vijdst & CFU &4
sttt O A3 AAYE ureas 0| 8st¥S 1 1.53E+089] #4= H Y O} yeast extract
@} soybean flours o]8€5t9S o 272k 2.63E+08 °F 2.37E+08=2 ureas AFS3HS ©f Hro}
w2 Fa7) LItk a2). T ThxKe] MaYe 9oy Qi wel Lol H 47 EelE

O @7 B22 135S i soybean flouro] ZAi=o] Ql7]of] HAYO 2= soybean

247 E+08 JODE<DB 280F+0B 250F+08 250.E+08 2.43.E+08

1 I Fang
1L3E':S 4.|u.E i

.....

C0.5MD.3 C0.5M0.5 C0.5MND.2 C1.0ND.3 C1.0MDS C1.0MD.E R C2.0MNDS C2 OND.E
WULDINULD LU d L L. LU 3G (FES T L YR Ll U LLAIMLD el UINULT L WU Ll UL

a3 3. §AY/AAYQ v Bacillus amyloliquefaciens 3% 53
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W

AYL Sucrosez M & stoakS (0.5%, 1.0%, 2% =2, DAY Soybean flour
o2 MElstL FEFL 0.3%, 0.5%, 0.8%2 2470 WS £istel 42 Stk 2
2 304 HE vt ZFo| Sucrosel.0%, Soybean flour 0.5%UT| Bacillus
amyloliquefaciens @757} 714 & Alet= AL aQle & oIt} wletd oig vl&= AE

U ATE 0SS ol8ste XadE R faldw 2%

Bacillus amyloliquefaciens®] A|RFJES AAsSH] ol AEHB|X|(Yeast extract
0.3%, KH2PO4 0.03%, K2HPO4 0.03%, MgS04 0.03%, Sucrose 1%, soybean flour 0.5%)
of 32%= 150 rpm 9|A 72A17F s & 105 =9QF 4000rpmof|A] centrifuges Eof A&
2a)5t0] 100% MeOHS o] &slo] £0) &l AEART Qayso] JHBAL 7%
st7] 96l Agilent 1100 series, API 3200 Q TRAP 9] AH|S At&st3ior Columne
X-Bridge (2.1 x 100mm, 3.5 pm, Cig)& o] &3t} A Y2 o2t Zo] H&sit.
5-95% (45 min), 500-1700 Da/Buffer A : 100% H,O + 0.05% TFA / Buffer B : 100%
ACN + 0.05% TFA / Flow rate : 0.2 mL/min / Injection volume : 5 pL

il

(1) AZd =S o83t X rdE 474

4000

3000

Iturin
2000

™ “U\M Y.

0 2 4 6 & 1012 14 16 16 20 22 24 26 23 30 32 34 36 38 40 42 44 46 43 350

Absorbance 230nm

Time, min
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area (mall x min)

BacillomycinD lturin Fengycin Surfactin

C B.amyloliguefaciens - 42876.57 77077.48 29293.25

12 4. Bacillus amyloliquefacienso]] 95 ML= A48 A

Bacillus amyloliquefaciens® X|E A&
‘g

[turin, Fengycin 2] 1 surfactin®] &2

(2) B Ed¥o] 352 JXE UM 252 9aNY AL

ALE] oAl v FufA] 212
0.1% A7}stod 2] & 02 AMENSE v X|o|| A BFSt  Bacillis amyloliquefaciens B i u} vl oF
ool wx ZAAZ A7lsto] ThE ARZo N AAH FAFESRAEL FYoto] 1 e EHololy]
of. e viRlo|A 72A17FEQ v o 5ob AAIEY] F5dS 225t solid-phase
extractionst & 100% MeOHO|| = A|85 #H|5tF ). Agilent 1100 series, API 3200 Q
TRAP 9] Ay|2 BEA513 ot ColumnE X-Bridge (2.1 x 100mm, 3.5 pm, Cig)S AI85}3
T} 5-95% (45 min), 500-1700 Da/Buffer A : 100% H,O + 0.05% TFA / Buffer B : 100%
ACN + 0.05% TFA / Flow rate : 0.2 mL/min / Injection volume : 5 pLo] BAd9tH S 1}
Lotth. O Ayt Bacillus amyloliquefaciens Bl ROl A Tturing 546.4 ng/mL, surfactin

2 6259.3ug/mLo| S UERJQITH AJA|&Eo| A= surfactin®] &FgFo] 90739ug/mLe] ¢hs

7 g 59 shuQl surfacting =32 F7Iet #iA]E ThE0] 24249 HAd 51
o159 tt. Surfactin®] =%" 2 PDA HjjX]of 1000~3000ppm9] =%

al = & 5t FHol 8iA] Sl FFolats BEst] FAEHE0l 017t
o2 PDA WIX|9} H]@oto] 2o o] AL |t} ol @ 26EA 3UA

= dstgor &Y AA  Fo|lHYddo=R  (Collectotrichum  cocodes,
collectotrichum accutatum, Rhizoctonia solani, pythium ultimumg AH83st9ct. . &HA
He A0 7= collectotrchum cocodes, Collectotrichum acutatum, BAEH 2 Cdl5t=
Rhizoctonia solani, Pythium ultimumc]] Tjs T+ =S AA-SHIT. 1 Ayt
surfactin 1,000ppm®) ol €x13Fol thah 50%¢] WA7HE 2900 2,000ppmo] 4]
=T oA collectotrchum cocodes Lo TisiA] 100%°] ®HA|==1-S UER] ST
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Rhizoctonia solan®| e+ 1,000ppmEE 77% olAte] ®WA|IZ7IS Yoy Pythium
ultimumo]] tfsiAl= 3,000ppmol/de] & =ollA 52%2] WA|IZ7I7F UYERdZ & 4 AATHH
5).

2xz]
Surfactin
3000ppm
Surfactin
2000ppm
Colletotrichum | Colletotrichum Rhizoctonia R
, Pythium ultimum
oz | Working cacodes acutatum solani
El
= P ERT P R v FENE A P
(mm) (%) | (mm] (%) | (mm) (%) | (mm] (%)
(-)control| 29 00 | 3 00 | 67 00 & 00
00| 4 632 1. ;
o 3000ppm | 0 1000 12 8.1 40 509
000ppm | 0 1000| 16 578 | @ 791 | 0 412
000ppm | 13 52| 19 s00 | 15 776 | 68 200
a8 5. §Fa/d+9 A SFolwto] Y3t s=8 JIA4EH 528 BA
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() AIASS] 71W 2%Fs 273

A viA] 2U0M s fFadwe] S/ Surfactino] 7Hg o]
SR A AP} B e 15 B e
E(ERIohe] Fge 5008) sjHo 2 Agstelon Hiee 2509 S AlF
A=Y 52 Aol mhF 2 qlo] 4%0] U2 o Al A S 250uh, 500
2 Z7F Aestdon (-)control2 =% AM2lsto 24A1%F & Collectotrchum
cocodes 1*1068pore/ml% BO "AEsES 265 100% SA 2ZA0A 72A)17Hs0F X2] & 4
9 HAE2 ZASEIT (+)control2 A5 A|2J5HA] 942 =5 ’éxéé}@l A3 BRI
o et A5 vl Asteict 1 A 2A2lqe ul@stol Fol A= 50.2%2] HAI7H
£ Aoy 25080 M = 66.7%2] HAVEZ 5978 v 2Vt lee AT & AAHH

r

O

6).
i i S ot | wmt
e | oog | oape | =g |OMRD) (0
EFR|DF 500 40.0 340 390 376 b fig | TEEEIE
EFX|DF 2508 30.0 20.0 250 25.0 ¢ 66.7
R 700 85.0 90.0 75.0 a

- CON + CON EtX|at s500HH EFX|of 250H)

T3 6. AAEY 15 Aol dg $At 4%

£89 0% B2, A2, 45 57:} ‘.ﬂgor 170 %, 29 129 A © 908 WD A
& JEs % EAHE A%ste] Ao}
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ol AlstdTt. 2| EAIAIE EtR|OLS 7153 500ulet uh 250u) 8
ol e $ 3,5 799 v, Y&, LA S olWA oFsleRE SotoR WAsH,
o o

SihE B Ve HiFelA A2 O] ofsl S0l fles =elst

4%

-~
n2
-Jot

o HE(0~5) A2

5 HE(0~5)

Z5el

JIEZ 0

IEEO) Hi2(0)

2zt HE(0-5)

SHE ()

IEZ (0

FH2 ()

He o

U5 HE(0~5)

7IE=Z(0)
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o) == (0~5)
Z=HE| () =20 HYZE (0)

(o8]
e
{ot

=xz] (o)

=HE O JIEE WO HiZE (O

33 7. NAIEO] 5512 9.8 o A%

of. AlAEY] dxs= H S 2A

(1) BFSAAF slAui4 Fatol di3t LB 578

(-)coN 10tf 5| M 100t 5} ZSDHH_F*" sootf 5] 1ooodf 5| zooodfEJM  sooodf 5jA

ZrEEm) 97.8+0.0 83716 71.9+0.9 555429 244428 7.345.4 2.2438

39 8. AFAARY SNulsE edyFo] UF FFTH AN

2SAREE o185t 1081~30008)7bA] 5] qufj~H 2 PDA Al e & 19 ARA]
A Al TGl =¥+t plugs A5t =20l S0171A] g2 PDA Hix|et vlusl =&
u 7o) AAFS ¥]watolct TUuFC 26w oA 79 =oF ujoksiolon] A AXCS wayF

o 122 FAstol FRFRYSAS AEHACHIYL). T AT AFAIHES] 108] 34 Ao
97.8%9] FFEHS =5 00] 1008 B HAGIA 83.7%, 2508KoA4 71.9%, 50080
55.5%9] FFeol B o0] FNu4Tt AL FFEHEI] Hopal: A HAsty
C}. 5008) 314 ol ol FFEAIol Wobd 1000u] 34 A & 24.4%, 20008] &) Aol
At 7.3%2 Il A9 ulojdh 2EAS sttt 9 AUE B2 HFAAT A
Al AHgsEE FREA0l 50% o]4el 5008) &M o= AAstect,
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(2) BFAAF siHu>E ASgdaol did F=4Ed 54

{JCON 1ol &|Ad ioo8j 5| spobl Ef44  1000Hf &]A4

B.cinereq

C.cocodes

Clado sp.

F.oxysporum {

Pultimum

R.solani

13 9. HFAAF S| MqufpE ASPvto] it g AR

2 1. HFAAF slquE ASgdaol i =248 | $A%

DA 7H%)

10H] 100H] 5008 1000Ef
3|4 3| 3|4 3|
B.cinereq 94.4+0.0 833+1.1 45.6+1.1 5.6+0.0
C.cocodes 88.3+0.2 83.6+2.3 54.7+3.1 TH.6x15
Clado sp. 72.7+08 709+3.7 63.6+2.8 254+29
F.OXYSHOrUR 86.1£04 48.1x0.8 42531 30241
P.ultimum 94.4+0.0 474+06 MD MDD
R.zolani 85.6+1.1 459417 13.0£1.7 MD
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g AgstAcHI™9). Aldgd i
Aegedozs AMEEPoldS Lo7l=  Bouytis cinerea, HAYE Ao

= = ]
Collectotrichum cocodes, ABUHS AO7|= (ladosporium sp., A58 §s}

oo rr rr oX

Fusarium oxysporum, F=9H& LO7|= Pythium ultimumi} Rhizoctonia solanis At
stlct. 26k=0lM 7d FoF widr H IdEHS FEST Ay, Botrytis cinerea,
Collectotrichum cocodes, Cladosporium sp., Fusarium oxysporum®©] tisijA]+= 5008} 3]
Mool A] 42.5~63.6%2] £X|9 A4S AHS UENNQ I, Pythium ultimumiz} Rhizoctonia
solaniol AL 2EAIHE 1008 ﬁl*ioﬂow YU SE(47.4%, 45.9%)%) FRA|S A5t
%t} ol =a MAE ABA|NELS £HHB ohjet of2] A2 R0l thalA = 5006 54
Aol A a7t = A= %5}‘2‘;2‘34 AEtol dishAd e bl e o =2 5571 2
0= A2 FHUSHATHRED).

o rlo

o
rS

Bl 5o/ 8715 AR/ AL B8 s ol

(1) =9F =89 5 [turiny¥} Surfactin 3 &

ax

B SAAES 5o =& Al A& M8 Alde Soll AEAt AwtAl &
Ol Tturind} Surfactin $<F ¥igt 2= = tt. Tturin?}t Surfactin $FF24-2- A0
LCMS-805002 BAson XpAst BEAx7e ad10vr Zoh Iturin?t Surfactin
standardis A 70} A|2}(S3523 & 11774, Sigma)g Tofste] AFgalgon], 0] ALgd 2%

BEESAATHAIY R22 0.99 o] fdS Qlsteh(2-F11).

i)
for
Jo
fob
ox,
5 A

LC Parameters

Instrument SHIM&ADAS LCMS-8050
Calumn OSAKA SODA, CAPCELL CORE-C18, 2.1 = 150 mm, 2.7 um
Flow rate 0.3 mlL/min
Mobile phase A Wwater (0.1% formic acid)
B MeCOH (0,1% formic acid)
Time . Mokile & Mokile B
(miri) Flow {mL/min) %) %)
i} 0.3 85 15
1 0:53 85 15
Gradient condition 7 0.3 &80 40
11 0.3 10 a0
13 e 10 Ell]
131 0.3 85 15
25 0.3 85 15
Tatal run Time 25 min

Inj ection volume 5L
Column oventemp 40°C
5 Parameters
lorization Electro spray ionization mode (ESI, Positive mode)

compound Precursorion Product ion Gl Fre Bias(v) CE 3 Pre Bias(v) lonizationmode

1026.65 ety 28 =30
[turin 1043.6 Positive ES|
135.80 40 -50 -24

433,25 40 -39 =21

Surfactin 10367 £85.5 .40 ae a0 Positive ES|

342.3 .40 43 a7

a4 10. 84482 LC-MSMS &4 =7
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oA 2E0 A
[Surfactin ‘S S 511]
[ o1 o 106, TONH GRS _ SO0
Name : surfactin
Quantitative Method » Exvernal Standard
Funciimon ;s fixi 249 21 2% x40
Rrl=0 9835107 Rr2=0%72933
MeanBF: 3000060002 RF S[: 1. 169038c+002 RF %uRSD: 38955475
FitType : Linear
ZenoThrough : Through
Weighled Regression : None
Aren | Conc(Ranoe)|  Mean \n.—-J Arca
104 i S0 24950 24930
[ 'L“'il | 1 Ton T 3% 166
1 ER 5k | L7436, 7436
o ] 00| 94573 | 94571
= L3 1 A Inlo4s Jnlads
20
1.5
1.0
L3
-
L] 0. 4 06 18] 1.0 1.2
Cone, [*10°3]
A F_T'_ M
[Iturin & 2F=49]
1 ] my 1043 G000 10266500
Nanwe Tturin
Creantatative Method External Standard
Fuisetion Mx= 208503 7%y -+
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4. 2+ 9 2% [Observation and determination]

41 UBESSH B N4
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42 HE 53
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5. MEZ [Results]

S UUESETY 3 MAEE T Table 1)
LE AESEN UMM OB UUSME BEEX YUon IMEE EH
YHEF ook

5.2. §FY5} (Table 2)
MBEE MEINY, M2l £ 48MTL T2A17L 7Y S 140 MY HFE S
Fil, M7o] Fogo) met S2RME R0

53 WRHge| HIt (Table 3)
2I|AY ES0 4 38, ARL aMT 2 HRE HHD § DE e B A
SH0| AR YA MM A YEE 7|Fo2 NYEH =T B2 R,
24, 48, 724124, 7Y U 14YUAIR| [H 2 WS HIIE|S o|Esi0f DRHES
AT A, AHEY HE T BW Y £E 50 OjES mEHsc PEER
AUCL O S WY HOAHE WU oD HOIAE T AHEY
Ha o 7YW BE ANE By U $F 59| Ol NjRUS S TEEX] R

54 %34e] BH (Table 4)
Z7AEL HOAEE (B 2 IRYE HIEIN o5 JiME e MEY
Zk Zh M| 24, 48 W 72 MZt| 2Y g Jhn| BEe| WRF: 2 000"
Oj%n (& 3 mWE 1R XHIED| s ASHS FEOE U 0IRUCL ol
HIURRE EFX(OHs New Zealand White| E7|2| mgto| 2| A] Aj3do| gl
SHUE FREHAUT
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6. HTREH [References] 7. Tables
o BEUGH DA H20224% TsY U AL SRINT, (EH 12) AFEHAY Table 1. Mortality and clinical signs
P X Ui
IS0 WY, 1214 LRI=H MY (2022.02.08) e — Days after trestrent
animals. Morall:
o RYSMSBAD2|R DA H2020-208 "{IEYA SAl JIE, (2020.12.08) a {1hn) 1 2 3 ] 14
1 R
@ OECD Guideline for the Testing of Chemicals, No. 404 "Acute Dermal I _ no NOR NoR MOR fen HoR
Irritation/Corrosion, (Adopted : July 28, 2015} 2 NOR NOR NOR NOR NOR - 03"
3 NOR NOR NOR NOR NOR
a : Normal 7
b i Number of dead animals/Number of tested animals
= - -
PR " erw
KBs! 13 page of 17 KBSI 14 page of 17
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Table 2. Body weight changes
Table 3. Evaluation of skin imitation (1/2)
T Days after treatment (g)
o 3 Times after treatment
animals ] 2 3 7 14 Gain Sites Phases Nu"_'bw o
— — animaks 3 min 1hr dhr
1 21309 2180.2 2090 22830 23025 1716
Erythema B q 8
2 21564 21830 22126 22501 = 937 Eschar ? o
Test sites
3 22369 22931 23280 23798 = 1429 Edema 1 1] 1] o
Mean 21747 2218.8 2250.2 23043 23025 1361
50 653 B44 682 T4 3 = Table 3. Evaluation of skin irritation (2/2)
2 - Standard Deviation . Mumber of Days. after treatrrient
Sites Phases 7
animals | g (pg | 1 2 3 7 in
1 0 [} o a 0 a
Erythema &
2 0 [} 0 a 0 -
Eschar —
Control s 2 9 ¥ 9 -
sites 1 il 0 0 a 0 ]
Edema 2 0 1} 0 a L] -
3 0 0 0 a 0 -
1 0 [} 0 a o a
Erythema &
0
Eschar 2 0 0 0 Q
3 0 o 0 a 5} -
Test sites
1 0 0 4} 0 0 o
Edema 2 1] 0 0 o a -
3 o 0 Q 0 0 -
KBSI 76 page of 17
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Table 4. Calculation of mean value — 24, 48 and 72 hours

Number of animal Erythema & Eschar

Edema

000

2 .00

3 K

0.00

000

0.00

17 page of 17
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1. 2 2F [Summary]
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2. AlE#Ale] 7HR [Introduction]

21 MEEHS
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22 AEEH
ERX|O}

23 AH8Y
ENE 083 DHAXNSHAMEE B0 FISYR BAl0] P =X
¥EIN Pt

24 AlEEY
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ES:Fy SHEE S4F HAWH H4F2 362-20
oiEty Tel : 043-B82-0297, Fax : 043-882-0298
27 AlEES
¥y U EATE SEUHY
2 Rx| SHEL M7 UFW YF= 362-20
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3 &9
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cHm oY 0 5. Mgt [Results]
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N R N T TR T LIPS - T — 2 51, YHEEEY 9 ANEE + (Table 1)
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was|n) gt

L

SFEN A8 o 52 HEHS (Table 2)
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5.3, eHgtgel Wt Aat (Table 3, 4)
EIMNE F OOE = EM4E PHREX U0 SUE YYeR HOAHS
TEsHch E2AE S HPIAEe etetg W7 dib ofeHet Tk

HIMEP-1 (E7|AE)

- X2 HEFP FRIIME OEHE XSHE DX AUCL

S AEE EHE AIRE 72 AIZH BE AR AEEE HelwolM ofus
TSHE BIER AT

HIMET 2 (EAME 1)

- 2H2| ED FUNME OHE XSHE BEEX @Rich

-1 NZHY BE AEE 72 A TR AR AEEE NelTolM o
TRYE THEER B

HIMET-3 (RLUAE 2)
- RHE| diEEel LM E ojHE ISEE FESIE| BUTH
1 AMZHY B OAISE 72 AZR T AT AEESE M2IZ0AM oms
AR DEEX] BACH

54 X342 T (Table 5)
ETIAHI} SOMES (B 3 UEs HAE 209 24, 48 L 7202 TiME
WAZNE AES FIh 7 hMS| AUES, B HoEsE 25 0000 0
o, FYo wH U wFS| HFI4E BS 000" O/SUCh Ojde] AlEELL,
New Zealand White®| E7|& 088 EIX|Oi2| SHHOIXSHAIEWA A4S
[E 4, FEar R=HE]0 oA @8 e PEEUL
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7. Tables
6. D2 [References]
Table 1. Mortality and clinical signs
o EEFBH DA H2022-4= =9 Y 2HL SEIE, (EE 12) eFSHAY

FIED WY, 12-1-5, DEURILAIY (2022.03.08) Group | Number of Fit M BBDloion
Aiirvn 0 (1hr} 1 2 3
o FUSLHEFIIDENE DA H2020-202 "RIISYXI A FIE. (2020.12.08)
1 NOR* NOR NOR NOR
© OECD Guideline for the Testing of Chemicals, Mo, 405 'Acute Eye Py 2 NOR NOR NOR NOR 0/3°
Irritation/Carrosion, (Corrected : Jun 26, 2020) nadhed . =
Ll NOR NOR NOR
a : Narmal

T

© Mumber of dead animals/Number of tested animals

Ceeng

Kest 13 page of 18 - —_—
Stk Mo, - ATE. 22012 _Study No. : ATE-22012 Final Report
o PP
Table 2. Body weight changes Table 3. No eyes washed of eye (N
Nurmber of Days after application (g) ) Numier ot Corneal opacity Conjunctiva
Group animals Time et : degree Iris
1] 2 3 Gain of density Redness Edema
1 22007 22480 2290.2 895 1 0 0 o 0
2 25217 23635 23915 598 vhi 2 P P o 9
No eye 3 2401.8 24471 24744 726
washed § 8 3 : 3 9 4 @ Q
Mean 2308.1 23529 23854 773 1 1] o a a
sD:? 101.2 1000 923 - 24 hr 2 (1] Q a a
 * Standard Deviation 3 o 0 0 0
1 [ ] a
48 hr 2 o a Q 0
3 a 0 a a
1 Q 0 0 a
72 hr 2 1] 0 0 a
3 a 9 0 0

KBSI 15 page of 18
XBSI 16 page of 18

_96_




No. : ATE-22012 Final Report Study No. : ATE-22012 inal Report
Table 4. No eyes washed of eye imi (Tns Table 5. Calculation of mean value — 24, 48 and 72 hours
[ i
Number of | COneat opacity ; | Conjunitiva Comeal opacity Canjunctiva
Time i : degree Iris — Number of animal 1 degree Iris

of density Redness Edema of density Redness Edema

1 0 g o ¢ 1 000 000 0.00 000
1hr 2 o 0 0 ]

2 0.00 0.00 0.00 000
3 0 0 0 0

= o E o 0 3 000 000 000 oo
24 hr 2 0 0 0 0
3 0 0 0 Q
1 0 0 0 a
48 hr 2 0 o 0 a
3 0 0 0 (1]
1 1] 0 0 a
72 hr 2 [} 0 0 0
3 0 0 0 Q
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1. 8 2 [Summary]

HeEZ ol8F Efx[ole] FHEAPSEAE (BEYSHESHE 2000 mg/kg BW.E F0]
Bgo2 SUsN XA 5 YUFSSTH U HSHAgE AEZAE B0e ChEa 2
(=)

1ER] S O012F2F 2000 mg/kg BW.OIA 142 S€F KIAZHAIZ} BEEIR] SfUCH
2Tk £01942 2000 mg/kg BW.OIME 149 B0 KIAPEH I SHEEX] eetch
HEG DE MMM YUSESHS BEER BUACL

2t FiKe] HES YMSO F FAUA$ Of2t SIISACL

BHAT} o4 4H2 BEEE FoUC

o0 0 b o

olse] AMED, o8 018 EHXINIR| FHAPSYAY HI LDLILE 2000 mgrkg
BW. 0|0} SotHE|Y AIMAE (28 395 5% 59 54 4 URd¥sw F2o
A va (HEHes FESIUC
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2. A4 A2 72 [Introduction]

21 NEH S
e g o|gE Efx|oie| FHHEFSHAME

22 NEESH
Etxjot

23 NESH
g olgH ElX Ol ZHBTSHEAEE B0l RIASUAA FAlo 22|
xxtR= FEIAK st

24 AlgEy
~so Ol SIHol EE7IE [EE 12] ASSYAY 7IE0 B (SETSE 2
H2022-4%) F 12-1-20. SHB TS HAY (BYSESIHE0I F0] LAsrAct

25 AEeolz|xt
9 s
2T E| Hatd s AT G L MERE 335
26 M7
=y PEIYS AT YA
234 x| SHEL 4T AR 4FE 362-20
b= b Tel : 043-882-0297, Fax : 043-882-0298
2.7 AEEa
£ EERAENEHE0 T EEYEHY
=R K] HHEE BT AI[V HF= 362-20
28 MEMYUR
44 Hols
eSS FERYEYEHEETA ST E
KBS £ page of 18 KBSI & page of 18
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29, MEBAR

MESEe =1 HAE, oj, Hole
AEEBEY =2 YR, olE, Holg

FEEH Y7L HXY, oYL, oiF
SEMSHY oz, uio|&
210. NEEE
i 2022'4 038 08Y (b females)
ezt 20221 038 08Y ~ 202211 03 142 (3 females)

20229 039 08%Y - 20228 03F 17Y (3 females)
NEEE S0y 20224 038 15Y (3 females, 2000 ma/kg BMW.)

20224 038 18% (3 females, 2000 mg/kg BW.)
etz 4mEr|zt 20229 038 159 ~ 20224 03F 299 (2000 mgskg BW)

20221 03 18Y ~ 20223 04 012 (2000 mg/kg BW)
AEEe  #HY 2022 038 29% (3 females, 2000 mg/kg BW)

20224 04F 012 (3 females, 2000 mg/kg BW.)
HEEIM HEY 202249 4F 279

211 AEEHY 23
2 OAHD| AL AEETE T A7 AUSE LI 2o
JNE- S -3 22-1-012

AESHSAT  SISUI 34 F 3E

212, NExlze 20
2 Age] ME7IERE ¥ BANELHME B oFs NELEN 2SR

AlgHE ATO-22016
A7\ xRE e
HEHDM ARusy
esteciaa AEeud
= b RIEYTA FA = 3d

e gERt Hed
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3. AEXE U WY [Materials and methods]

ERRL- ]
310 23E EFAIOF
312 Y¥ 20223 028 18%
313 g5 500 mlL
314 AE¥E 22-1-012
315 44 W oAy B e
316 FER U4E =58
317 FHE RUYE  90%
318 EEH e (as¥ F)
318 329 s
32 NEES
3z AEA
- Rat Sprague-Dawley (SD), SPF
322 234
-4y HENHERYT2
- 2% A7k A BEHE HRUR 313
- g3y 031-227-5855

323 MEAel HHALF
EEHZY DA H20224% ASSHAH 7ED S MYUESE AES
FHoID Qon, £ A0l ¥ 7|EAR7 SES FHEA U202 MY
Fat a4 B WP OBt WSk

324 FF W IS
[& 1. NESE2 8 L 43U

15 284
ArgetH Rt A (2000 matkg BW) (2000 ma/kg BW)
FEE 8 8
HEig) 2032 ~ 2161 2037 - 2153
325 ¢85 % HY

Agcge SES PUT F A U 28 AlYe I 7Y, 108 B
SSUHMe B sfoid SSAZIHA Yy HYLEE Daspe] H
JWME MW, = AEY AESIRC

KBS1 & page of 18
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33 AMSEE W &2

330, AtgEE
2 OAIEY ASEH2 25 22:3C, HUSE 50£20%, TI|AHE (IEF),
ZEEA|ZE 124178 (2MaA|-25gh]) B EE 150-300 x| HEUEHOGN
AtEet 8852 Solsio] =8t 9 AEZ(Z 52 A2 ASSRCcL

332 ASAE
=8 9 AEZ|7 T EEFHUI0lE AMRAEL (260x420x180 mm)0 3024
@o| WHE TOP ASSHACH
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35 AMESEe 59
350, AbRE| B
AEEW Roi7iA SIEY HEH, AEHET Fo £ 30T S22 HOE
A sk
352 Rojge 4 Rody
}e HFS0B FO (zonde)S CIBSIC F0| ¥ XF XFYXE 7IEa=
2%Fo| AESE FoiotEg HEE = TS0 F22 YUl 180 B0

333 A2 U BB ZH Folstgich
MEE WA YFE AR (LabDiet|s Atg S4AZ2H S845E£ BFIEH
E0p @ AL dFE o8 AF UFAZCH
34 SO{AFSFEEH W AHEH
341, FojESsEEE
B2 AESES g0 F7sA0Ee] Ay XA=SE dE50 1Y
2 AjEolM XD EHRR 2000 mg/kg BW.E FOSIRID, §0f T 724
7H Eet AA I UNSESMo| BEEX oL, EUE 552 FOUVS
MBS0 20 A AEE HAISRCh
342 WHEES 5/ MAHAE
LHESS $& 2 Y 2H 0B 1SR stuen, MHMEE Y
Of =S AESIOl 2t ZRMS] DjRo] EAISIR, AL MAIO) MM Y SHEE 5
Zsto] 2jgsiEck
343 Uci=Ee] 43
YRz AEHSEE =Ms0] SUHUET L w2 WHSIA ACH
344 B0f2| MED AlHEN =H
- 1EHA| g 2ERH Al (2000 marfkg BW)
AU 152 9l 2B AlEOIM SOIEFE 2tz SUSHA =HEA Alg
of MBEIUD, AHEY =H A B0is TE5E ASSHRES0] WM AlE
BEEE M22 20 g Yus| A0 10 mL2| volumetric flask0] ¥ &
FE BHTEE] W8S £ vortexE SES| HEHSIO] AHEA  (test
solution) 22 ArSStRich
345 BOE8Z (volume)dH
=oRT2 10 mlkg BW.E ATsiEct
KBSI @ page of 18
KBS 70 page of 18
Study Ne. : ATO-220
fa lp e Tl Fepert Study No. - ATO-22016 Finai Report.

4. % 9 =% [Observation and determination]

ALYUBESY L NAES BE
M| Se M2 F 308, 1MZHIM 4AIZHEE] of AlZteich RESEY 9 A
Mg pEsen, UREE Y 13y, SO A B 4ERTE 22 R
ZASHRICH

a24zF8d
Ngg 2 20| dslo] AEET F0 FTY HES FUNAT WED 58
of Broto] Sof ¥ 39, 7Y, HYSEYL 142 AAE HES SHEACL

4383
AEEaYN 2E Mol Ojstol $ES YASA

44, XA OF R (LDsg) HHE
FAATSY AYS SHETY 28 YIS DB HEGIRLE, sEY
AR (ME 3905) 5 50| £4 U BRYFYSY FR0 B4 SHE 12
L =g

[& 2. Classification systems of Acute toxicity for pesticides in Korea and Glebally
Harmonized classification System]

Classification criteria

LDssima/kg BW) - O
Class" Acute Oral Acute Dermal GHs® (maskg BW.)
Solids Liquids Solids Liquids Acute Oral
1 < T %z 5
(Extremely) il 3 = o
i = 50
(Highly) 25, <50 220, <200 =0, <100 =40, <400
bl m 5 300
m
{Motderately) 250, <500 2200, <2000 =100, <1000 =400, <4000 W <3000
n
2 4000 <
Sightiy 2500 22000 21000 2 v <5000
a 1 Classification systems of Acute toxicity for pesticides in Korea
b ; Globally Harmonized Classification System
Kasl 11 page of 18

5. 81 [Results]

51 YUSESY U MASE (Table 1, 3, 4)
ERE|OHE 12h| 3L 2EhH AlE FO{%E 2000 mg/kg BWHM WUSSSHE &
O| ALt KIAVEE 70X 7h RHEEIR] AT

52 HIZHE Table 2, 5)
TER W2 AR RE AEES2 AT Zateto ojzl HFo| F7tiRch

53. 2F 47 (Table 6)
BUEE 5 Q5 O o MESES €O, gasE OHFHAA Fa W70 i |0t
M HEE A HI YHEON AT Ko|P oj4Eue FREX Yoo

5.4 YRR A (LDs)
Wcs 0jgs EjAOe] ZHETEHAY B DyRLS 2000 mofkg BW. ZEif
o|n| SerREE AP (BE 395 5% 50 £Y ¥ HRYBEY P o
A vE (HEaez e

KBSI 12 page of 18
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6. D EF [References]

o EETEE DAl H2022-43 (&0 U AXMS] SSTIE, [BE 12] AFSHAY
ZIED g, 12-1-20. SYEFSEAE (SYSLESY) (202202.08)
o FUSLAFSHERIY DA H2020-20% RIS A 7IE, (20201208

o QECD Guideline for the Testing of Chemicals, No. 423 Acute Oral
Toxic Class Method, (2001.12.17)

Toxicity-Acute
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7. Tables
Table 1. Mortality and dinical signs
Dose [ Number
Group | (ma/kg Sex Clinical signs Maortality LDsp
BW) anirnals
1 2000 | Female Mo aby i 2
ermal o abnormality detected 073 T
2 2000 | Femate | No abnormality detected | 03 mgkg. BW.

2 Number of dead animals/Number of tested animals

Table 2. Mean body weights
Dose Number Days after administration (g}
Group | (mgrkg Sex.
BW) animals 1] 3 ¥ 14
1 2000 | Female 2102 + 65° | 2311 + 45 | 2541 & 21 | 2745 = 27
2 2000 | Female 2078 + 65 | 2298 = 3.8 | 2412 £ 1.7 [ 2554 £ 93

a ! Mean t standard deviation

KBSt 13 page of 15 ey 14 page of 18
Study No. : ATQ-22016 Final Regort Study No. :ATO-22016 Final Report
Table 3. Morality of rats Table 4. Clinical signs of rats
Days after administration D S
ys after administration
Daose MNumber 5 Dose Number
Group (I‘;I%(hg Sex crf1 : ila | s lals Group |lmarfkg | Sex of o
o animas, 139 EW. imals 123 |4|s
v 11| 0t 30 | dhe ) e :‘?n the | 2he | 3he | dbe
1 2000 Female 3 o 4] a o a 0 (1] [<} ] (i} 1 NAD* | MAD | NAD | NAD | NAD | NAD NAD [NAD NAD | MAD
2 2000 | Female | 3 olololo|lolo|loefla]|lon]a 1| 2000 |Female| 2 | NAD |NAD|NAD|NAD|NAD NAD|NAD|NAD NAD|NAD
- 3 | NAD |MAD | NAD | NAD | NAD |NAD| NAD| NAD NAD | NAD
Dose Number Days after administration
Group | (mgrkg | Sex of |— 1 | NAD |NAD | NAD | NAD | NAD |NAD| NAD| NAD NAD |NAD
i 6|7 |8 | 9 10| M |2|B|wu — —
£¥ s 2| 2000 |Female| 2 | NAD | NAD|NAD|NAD|NAD [NAD|NAD|NAD | NAD [ NAD
V[ | Female) 2 0 R A S NS 3| NAD |NAD| NAD | NAD | NAD [NAD|NAD |MAD [NAD | NAD
2 2000 | Female | 3 ol } s lo|lojo]o|o]|o
Dose Number Days after administration
a : Mumber of dead snimals Group |{mafkg | Sex of —
BW) animals | € T 8 9 0N 12 13 14
1| NAD | NAD | NAD | NAD | NAD | NAD | NAD | NAD | NAD
1 | 2000 |Female| 2 | NAD | NAD | NAD | NAD | NAD | NAD | NAD | NAD | NAD
3 | MAD | NAD | NAD | NAD | NAD | NAD | NAD | NAD | NAD
1| MAD | NAD | MAD | NAD | NAD | NAD | NAD | NAD | NAD
2 | 2000 |Female| 2 | NAD |NAD | NAD | NAD | NAD | NAD | NAD | NAD | NAD
3 | NAD | NAD | NAD | NAD | NAD | NAD | NAD | NAD
a i Mo sbnormality detected
KBS 16 page of 18
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Table 5. Body weights Table 6. Macroscopical findings necropsy
— ‘:;:155 - Nuz:ber Days after ElelITI\SlI'-E(IUn {g) - Group 1 (2000 mg/kg BW)
BW) animals o 3 7 4 | _Ga‘_"_ Animal 1 Planned necropsy (Final necropsy) 29-Mar-2022
1 2161 2328 521 | a4 553 No Fndgstied =
1 2000 | Female 2 EARE 2342 2538 2763 65.0
B 2032 2260 2563 2758 726 Animal 2 Planned necropsy (Final necropsy) 29-Mar-2022
[ Mean 202 | 211 | 2541 | 274s 643 No Findings Noted
sD” 65 4.5 21 27 -
1 2037 2755 2422 2487 450 Animal 3 Planned necropsy (Final necropsy) 29-Mar-2022
2 2000 | Female 2 2153 2310 240.1 266.1 508 No Findings Moted
3 2044 2328 201.2 251.5 471
Mean 2078 2298 241.2 2654 AT6
sD. 65 18 11 9.3 . - Group 2 (2000 mg/kg BW.)
a - Standard Deviation Animal 1 Planned necropsy (Final necropsy) 01-Apr-2022

No Findings Noted

Animal 2 Planned necropsy (Final necropsy) 01-Apr-2022
No Findings Noted

Animal 3 Planned necropsy (Final necropsy) 01-Apr-2022

Mo Findings Noted

KBS 17 page of 18 KBSI 18 page of 18
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32 AEEE

[E 1. AMEEES £ 4 HES9
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1. 8 °F [Summary]

WMo Z 0|8t ERX|Oie] 2HBOEHAIYS 4000 mg/kg BW.S| Ao b ZO £
ot T 149 EC XA, AWSSTA HEUEE SE-=AT Fale ohga ot

o @IAAIEO] ROIRSED 4000 maskg BWOIA KIAHMIZE R EIX B29ich
o BUESEZME Bl RACL
o MBWSE GFS0 T AMULN L FITME HACH

mep, Seg ot EfX|oie| SHETS-YAE LDT2 4000 mgrkg Bw. ZEIHOI0)
=oelYol o/ S48 FEY v (S siFERich

Study No. : ATP-22015

Final Report

2. AEHEAIS] 7R [introduction]

21 ANEH g

HMEE 0|28 ErX|0re] SHENSEAME

22 NEEE
£tx|of

23 AEsH

qog oS ENOl2 FUITSYMEE S0 RIISYRT Sl e 7|

=x=2 GEIX Foh

24 MEEY

=9 WU AC] SRIIE [UE 12] YFSYAY 7IFED LY (5ETSY 2
H2022-4%) F 12-1-2. SHHAMS LA EO| 10 HASHRACEH

25, Algelzixt
2y [
ESiES HMatdE TP UW L MEEE 335
26 AEIIR
o3 FEIUSAHLATL
E= b EENME 242 WAV 4F2 362-20
x| Tel : 043-882-0297, Fax : 043-882-0298
27 AEE L
By UALBHSETE SEUYY
ES b SHRC SHF UJW YFE 36220
2.8 MEMAX
o gtolg
P IS Y ENTLYNTA SHHRY
KBS| 5 page of 16 Fe B
Study No. : ATP-22016 Final Report SticyiNio ATk 2A010 Finai Report
29. AEBH 3 MEME % WY Materials and methods]
MEEEe =H HAIE, 0|, Hole
AEERY kB HRY, ojgz, Hojx L NEEY
E/EEIE} YA, ojET, Holg 310 2Wg Efx|of
SEAEE 0|8, wojg 312 g4 202249 02¢ 18¢
313 YHE 500 mL
210 AEYY 314 AlEHE 22-1-012
EEUFY 20224 038 089 315 24 9 o oy, B
HYe#2| 2 20224 03 08Y ~ 20224 03W 14¢ 316 FHE nMe =z2
MEEE A= 202249 038 4% 317 T8 FY4E  90%
AEes soy 202244 039 15Y 318 #EEU HE (AT B)
QIHbZ AREE 7| 7} 20224 03% 152 - 20224 03® 299 319 22€ Hes
dzed 202214 03 299
HERDM HSY 20224 48 7Y 32 NHES
321, Al
211, AESHS B - Rat Sprague-Dawley (5D}, SPF
HAH ASE AEESES ¥ BT AEBTEHD0 236 322 38¥
LS 22-1-m2 - g3 HEMHESHT
AEEREA BRI S E 3 - 27K F7x BhdAl BERE HEME 313
- EEH 031-227-5955
212, AEnze 28 323 MeHal HEAR
BAEe AE2ENE U BAMYEAEME 2 o7 GRS UG 2P0 SETEH DA M2022-4% QEEHAY 7IED YHo A HSER ACE
My ATP-22016 ZHsln oo, £ AS0 tE Zxd=s 26 ZHEY gloos AW
Ag7 xRt AEep o ol ¥ B 801sto) HEsigict
HEEDM AEemd 324 T8 Y HEHY
Azsteras espd [# 1. AESe T 9 ASHN
TEL I B EUTE) SA| F 34 R i =
Ateake| B HEw —
F2(® 8 B
HE @ 2856 ~ 2969 2072 ~ 2208
325 &3 A #9
E2 g% ¥ 7Y S SSAUNUYS 3 SoiM sTAFSM fE 1Y
RS TESIO] 2UT EE HE, B AME AEERAM
T e e ene
KBS 7 page of 16
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33 AEEE W B2

330 ASEE
B OAHe MREEE 2E 2243°C, ATIEE 50220%, BIAE (BF7)),
EHEML 1242 (T8~ 2F8A) ¥ 25 150-300 Lux®| HEUEHOIM
Aot §BSE SUSHY 2B ¥ AEZIE S0 He| MRSt
At
w3 3 AHEYITE B BalFtRH0|E ALSURL (260x420x180 mm)Of 501214
20| BEE Yo} ARG
ME A S84
A2 WAHY B E MZ [LabDieB A§ S4HAMU20| EE4E WL
E0 9 KoM 43 42 KR WHAZICH

33

P

333,

[

34 ROIYYSELY W YA
341, FojYEFUE

o4 S5 FAF 0RO 4000 mg/kg BW.E HESI0{ AIHE MASIRUCH
HEEE =/ AH4E
A S8 4+ Y4 42 sy 10012|12 172R SRS, THHAEE
K4S ABSI0 2 JpH2 Djfol BAStD, ASYA] HHAE 3E
& REBl0 AEsCk
. Bojj=Rel HE

Hp+E 08510 AYSHS ZASIECIH SO0ELe ME WIS
edatch

. BOjo| Meant AlEEY EH

NESYW =H Al BUj UZSF MBS0 AYER 160 gF YUY
Hgste 20 mLe| volumetric flask0l @3 YF+E BUMA FEE 2
vortex® ZHEE| HEBI] AIHEY (test solution)22 AHBSHICL
345 Ha2l92 (volume)dH

Hajgae HaYgg4+EY 89 5 mikg BW.E HHSIAUCL

3d.2,

34

w

34.

=

35 M EEL Fof

351 MMl EE 9 A2y
AEESE AESYM2 ST ol S K50l MRS 0B HES 10%
ol (5x6 cm O[¢h 7] HO|Z MRS, 4xd cm 37| HEO HEO MY
gos YU 3 g H2 & 90 Coban (self-adherentwrap, 3M)2
2 DH/|A AL

352 AEEZ9 HA
E oo EEAZ AYEBUS 24M7 = HAHSIL Dol 22 To BF

-

'ErEL

. e = «
- mwr ww mww
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£ ERTE ¥ S0 A28 YAH2E 87F S4MY OB AHolEo 8
O FQlct

4. 2% 9 %% [Observation and determination]

41 YYUESESY U NMES BT

Hel gee M2 = 308, 1ATolM aAlZx] of Azioich QUESSY B A
S8 SN, oYLEHE HE 184, FO A T NN BE Q=

M5

Atstct

42.4858%

Mg =E S20) 0510 AHEF RO XY HIE FUHARL YIS 58
of wEtel 20 F 39, 7Y HETFYO 14U NINE HES SYsiAch

43.83

AEEE Hel £ RE NHSENAM SoE FSEY U XNATRMTE HAT|
YOt £HE HAGIA @t

44, B X ALY (D) HE

SETEY DA H202245 59 F X2 SFRVF 2] AES HAE E,
Agnalel HBYOM RE ANESE0 SES0 NHIE T SAME 4%
stk

10 page of 16
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5. A} [Results]

51 YHESEREY U NASE (Table 1, 3, 4)
ERX|0H= SH4ROJ2R 4000 mg/kg BW.R 21 LS HI YUEss
MM E HAsA| Q2R

At

gl
o

E

52. ¥ 5¥2} (Table 2, 5)
DE AYER20 HES UM = AN o mel EotEME 2

5.3, Wb ELALFR (LDsg)
cy olget EXoie] FEAOSEAE AlE EI, 1D, 4000 mg/kg BW.
Eno|o sUTRHY 21H FE8 TS va (FSH)0 sHEsfich

[E 2 B9548EY 08 5% 52 7&)

MEsEe BeE 5Y & s & (makg BW)
Fi 24
R [ o H
13 (@5 10 ojgt 40 0jgH
oE (@) 10 oI, 100 Ojg 40 OI&, 400 A|9F
nF (2ESY) 100 014, 1000 OjgH 400 ©1%, 4000 0|2
vE (RS 1000 0/ 4000 012
® 01 9 euel £FE 5 Bel 22N deof olg
KBSI 17 page of 16
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a

KBSI

A DA Ml2022-45 TEot 9 RHL SE7E, (UE 12) US5HAH
12-1-2. 24P uS9AE (2022.03.08)

FHUSMSBETAE DA M2020-20% THISYRH FA 71, (2020.12.08)
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Study No. : ATP-22076 Firal Report Table 3. Mortality of rats
Days after administration -
7. Tables Dase Number
Group | {marka | Sex of 0
BW.) animals [ 3g 1] 2|3 |4]s
Table 1. Mortality and dlinical signs | ane | 2ne | 30 | anr
Dose Numiber 4000 -
Group |imarkg | Sex of Clinical signs (d:';';":gau LDsg ! L1 2 L Lo ) I Ll I - q |
B aniraks 2 4000 | Female H oo |o|e ‘ o |lofo|o|lo|o0o
= 0% —
! 4000 | | Male s No abnormality detected © /57 —— Dose Number Days after administration
o | markg BW. Group | (mgskg | Sex of
2 4000 | Female 5 Mo abnormality detected 10,45 BW.) animals 6 T 8 a 0 | 1 12 14
a ! Number of Death animals / Number of tested animals 1 4000 Male 5 & o o o o 9 o o o
Table 2. Mean i 2 4000 Female 5 a (] o a o o o o [4]
a ! Number of dead animals
Dose Number Days after administration (g)
Group | (mg/kg | Sex of
BMW) animals a 3 7 14
1 4000 Male 5 2931 = 45° | 3038 + 50 3339 + 85 | 3524 & 160
2 4000 | Female 5 2145 = 57 2223 + 59 | 2430 + 104 | 2602 + 133
a : Mean + standard deviation
KB51 13 page of 16 '5.
KBSI 14 page of i6
Study No. - ATP-22016 Final Report
Study No. - ATP-22076 Final Report
Table 4. Clinical signs of rats
p— Table 5. Body weights
& il Days after administration =
e imer Dose Number Days after administration {g)
Group (r;%kg Sex of 0 1 lalslals Group |(mgrkg | Sex I i i
W imals T3¢ i 14 G
§ 2 30 T | 2he | abe | abe BV animals 0 3 i o
L ——— 1 2938 3051 3330 3539 601
1 [NAD*| NAD | NAD | NAD | NAD |NAD |NAD | NAD | NAD | NAD ke B
2 2969 3111 3464 3782 813
2 NAD | NAD | NAD | NAD | NAD | NAD | NAD |NAD | NAD | NAD
1 4000 | Male 3 2962 3037 3265 3437 475
1 4000 | Male 3 |MAD |[NAD [NAD | NAD [NAD [NAD [NAD |MAD | NAD | NAD
4 2856 297.7 3258 3359 503
4 | NAD | NAD |NAD | NAD | NAD | NAD [NAD | NAD | NAD | NAD
5 2928 3013 3377 350.4 576
5 | NAD |NAD |NAD | NAD | NAD [NAD |NAD |NAD | NAD | NAD
. Mean 2031 3038 3339 3524 53.4
1 MAD | NAD | NAD | NAD | NAD | NAD | NAD | NAD |NAD | NAD
52 45 50 85 160 =
2 AD [ NAD | MAD | NAD | NAD | NAD | NAD [NAD | NAD
i 1 207.2 2215 2531 269.1 61
2 4000 |Female | 3 |MAD |NAD|NAD|NAD | NAD |NAD |NAD|NAD|NAD|NAD = = pre o e =
NAD NAD | NAD | NAD | NAD | NAD | NA
3 NAD NAD [ NAD M D [NAD 2 000 | Female 3 2098 2128 2275 2392 294
Al
5 | NAD|NAD|NAD [ NAD | NAD [ NAD | NAD | NAD | NAD |NAD 3 70 e 08 P =
Dose Number Days after administration s 2209 2243 2460 2636 27
Group | (mg/lkg Sex of
b wveis| 817 1 a o 1w |1z]3]m Mean 2145 2223 2430 2602 458
. % . 0.4 133 -
1 [NAD | NAD | NAD [ NaD | MAD | NaD [ maD | map [ ap >0 s 54 L
2 | NAD | NAD | NAD | NAD | NAD | NAD | NAD | NAD | NAD o Se
1 4000 | Male 3 | NAD | NAD | NAD [ NAD | NAD | NAD | NAD | NAD | NAD
4 | NAD | NAD | NAD | NAD | NAD | NAD | NAD | NAD | NAD
5 |NAD | NAD | NAD | MAD | NAD | NAD | NAD | NAD | NAD
1 | NAD | NAD | NAD | NAD | NAD | NAD | NAD | NAD | NAD
2 NAD | NAD | NAD | NAD | MAD | NAD | NAD | NAD | NAD
2 | 4000 |Female| 3 NAD | NAD | NAD | NAD | NAD | NAD | NAD | NAD | MAD
4 |naD | NAD | NAD | NAD | NAD | NAD | NAD | NAD | NAD
5 | NAD | NAD | NAD | NAD | NAD | NAD | NAD | NAD | NAD
a : No abnormality detected
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1. 2 2 [Summary]

EtAlOte] B Cfet S9% HHUs Boiska, QA2 (0§ &6 fis)
AgAlZtE Rt SUHEFSUAEE sHstRch

Algo] elztz 2H2Pu SHUEF (distiled water+acetone (5:5), 1 pl/bee) L HE
(100%) Z1% 100.000 pg/bee HYSIFACL

AEEEE RH2Z20 SHOEE W AEEE Hal2 @ A7 o002y giscz
EAC

NEEE =@ = 4aMTER DES AW, FHAZH SHHEZ 22D AEST
Helgel BE Ads Yooz B

2 Algel gabe ofelet woh

Observation time LDsg*
{hn) (ugrbee)
24 & 48 > 100.000

a: Based on product-nominal dose

ELX|ORe| EO| CHEH 24, 48A|2H BEXIAOME (D)2 HME Z[ES2 25 100000
pgfbee ZETH0|2ACEH

Kas| 4 page of 16
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27 MEEHS =8

2. A E [Introduction]
EAE AR AlgEdEe 2 @72 AEHSILHD 23St
ANEME: 22.1.012
21 AEergs = - =
pislaierty AR o ey T o AEER B2 KIS RAAM BA = 3
AldHEZ: E}X|OF
iz s ERAEREN 28
i B Sajme| AEYIENE B BAMEEEME S 07 Al na0l wHeoict
A TR Ty bss S
sdsE GuF IV HT2 3220 i Amenn
Tel: 043-882-0297, Fax; 043-882-0298 ﬁgfi"t i
A EHAUSDHLAT S GLP AT AT BN HEhere i
LT TR RIS AT A = 30
- e HamaE: HEE
AREASANLERL SHURE
SHEE S4F AT HFE= 362-20
Tel 043-882-0297, Fax: D43-882-0298
2.3 MR
AMEEEe == ol
TEZE/E 2 Ty, olcid
Bads e gEgRk e, olchA
24 MEYUH
NEEW =T 2022.04.11
2EHTIE 20220411 ~ 2022.04.13
e T 20220413
HEJRM FHESY: 20220427
25 MESH
BY (Apis melifera)0ll THEH SUTPESHUAMEES S0 |IIsUIM SA00 et
=R HBIK FCh
26 AMEY
EEXEH DAl H2022-43 (20220308 “EY U AXL SHIFT [(WEH 13)
WAME SH AEAED W, 1314 BUIHSHAY, 3041 BEES
=ae0jl whal Ssigich
KBSI 5 page of 16 KBSI & page of 18
_Study No. - ETBC-22006 Final Report Study No. - ETBC-22006 Final Report

3. M8 % WY [Materials and Methods]

31 NgEx
2w Efx|af
o 20220218
Y2 500 mL
AlEHE: 22-1-012
Qa9 Ha AL sy
FHE: O4E 88
FHz fYHE 90%
LE 2 42 asd B
234 s
32 NE4E
321 AEHYE
AMEE: EY (Apis mellifera)
Sa¥: (Sligie 8- fu fale b et
F: EHELE SHT YR UFE 362-20
Yre 2018.06.08
322 M8
MEE L FESUBUHYATL BY OpQAE L
AHRALRE ey UL UE
MEEA: o opso| JE HEFRS2YEH EEE 2Y MES
Y42 BE & AE AT BY OfRIAS20N @3
9 RHEIAS SRR
Abg e Y+ olx B (@E), o vzt & Ag@Ene
mcho| ofdf ZaAl LEE (60% OlY) AEEUE 20
sigon, sE7 (E~-103)0E ¥ 29 oy d€E
WHE HHso] s HABHHE =Hstm, 4Ho|
de He g2 58 Sl TG
323 AEES HEoR

oA ALBE BY (Apis melifera® BRYESY ABYEE ge
AEEn 3, B oAEY 2E Hag £ e SEE MY J|xxE7}
==elof goo], ST Algriolsatolols 2ME Fol7| g2 HESIAC

Kes| 7 page of 16

33 AEdE 8 =]
331 Aldg 87|
AQlg|~ HUS 0|80 UC 15 om HY 5 om A7 HEHoR
UET MEEHXY LTS AEY F2/14 I (HF 1 em, HO| 5 em
HE)E NE &+ PUEE PYS B2 AHA OPFE MABBIYCL

332 90|
HHHA B S0 AEEUE R2|Z4T0| 2 mL 0|4 HF FHISACE

333 MHEE =3 © MHdSs M2
70| = UHEN o WHolM WME UYL BSH0| IS 2ES
HEstol o, gas2 OMMZI 2 OfF JHME HeBD B AHoix €
100f2|Y #E 2ol 25+2°c2| YEHOM HHAT CHE AEO ABSIAC

34 NEwy
341 Ao 4y
oy o AHETE SH0| WE ZoE UNEN ME (100%) 21F
100000 pg/bee FROIN HHMPLE AW

342 MESY =H
AEHEE EFX|OH: acetone §2| BOIS AESIO] AEESY XZH A, 23|
HE g4 & 288 8= Yot EFFY acetone 55| HFE B4
2012 A8%i0] AEENS =ASRC
AEEE 1000 g2 10 ml-volumetric flask0l @31, B0l €5
HELMZ ChE BMALE) HEsict
0% vortex mixer® 023 FES BHAH HE FIE 100000 pguLel
AIHEY (test solution)ys =M SISCH

343 NEEE =8
#o|x otoll 1o0i2)Y 48E BYEE YO B0} CO, gas® DAY %2
ofnlxl fol e, ZHE AE8YUS micro applicator® AMESIY ORFE
EHol B8 (SR 22 1y Helstack

344 =2 YES
242120 24UEF 121 AEEE Moz g 100y sgRe=
st

) 8 page of 16
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345 iz 43

b s e oty = ojst A== FX| HQLCH

Sdd=: Al 8% =& Al AHBE BOIE A 2 1 uy Ha
stk

Y ET: Zteh zoo] dalst AlEERE OjHSHRCH (Appendix 1).

346 AwEH

b 48A17E

23| YZ (PHEAZE F 2D

25 2522°C

HolgE: 50~70%

Yoz AEEE0| M2lg "E chAl AHolxo &7 =, 50%

AgEU| SOUE SHBS SI5IACL

KEBS| 9 page of 16
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4 TE U =Y [Observation and Determination]

41 BE
AMYEW =F ¥ o4, 24A7F U asAZb ATb Mol oldE4 9 XM HME
SESIAUCH OHSUE YUESESY S0|3¥ S5 DGO, XA TfM2l
THE |0ez [ESIH SHYUO BL FAHUS 0jE5i0] HEHRE O HEC,
2] 9 @Sl X0 Sche e KAME FSAnh

42 dU2s U dUiss
HEd HURE % YUSES AIENAIRE e UHoE XE WA 2aE
7|22 (Thermo recorder TR-72U, Thermo Scientific™, USAYE 0|85l =3
shaich

43 NEZEDS 24 % BAX2AYY
£ Aol shAAlY SN F2EHo o HME ZiE=: dF¥T wAAME
otge] xmbm A 24, 4BA|Z WHKIAFSFRE (1Dw)E HI|SHACH

KBSE 10 page of 16
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5. AIEZI [Results]

51 AEEE =y )
ANE7Izh 5ot BEHEMY HUREE Bd 2520C (243~2620), HUSEE
W 52.9% (49~60%)2 ZHEIQICH
YUE AZIHe] HohE=t AE Ztol=2rle] WY (50-70%)2SE oLt oEo]
SysiAoL, HEZH DXE FTO| AUE Ho2 Hof A OjXs Je2
EHE o= WSO (Appendix 2).

52 XA W o|gEY
AHEE =F ¥ apMEY EE FN, EM2EN SUUED (distilled
water+acetone (5:5), 1 pl/bee) 2|0 AEEE HI|T (100000 pg/bee)2| BE
NHEe Beog BEERICH (Table 1, 2).

53 FUESFUMNE T
ol&tel Al Z3l, EfX|otel B0l ThE 24, 48AI7 WIRIALSIR (LDk)E MIE
J|Eo D& 100,000 pg/bee EIHO|RUCE

Dbservation time LDsg*
{hry (ug/bee)
24 & 48 > 100,000 ) |

& Based on product-nominal dose

K8st 71 page of 16
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6. BIE# [References]

1) SENSY DA H022-43 (20220308 B ¥ XL SHIFE (HE 13
TEAME E4 AYIIED WY, 11394 BUSYSHAYE 1304 BRI
54

2) IYSUSEEDEY DA H2020-20% (2020.12.08) “R71E XA BAI2|E"

3) OECD guidelines for the testing of chemicals, No. 214 “Honeybees, Acute
Contact Toxicity Test (adopted: Sep. 21, 1998)"
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7. Tables Table 2. i of |
Table 1. C Lt lity of h b MNeminal dose* Exposed Abnormal response
e (ug/bee) honeybees 4 b 28t 28 Ir
- " ity
Nominal dose® Exposed Cumilabive. tmarishty (Death / Total) 10 {107 N(10) N(10}
(bg/bee) honeybees | 4R 48 br 24 hr 48 hr Untreated control w | N0} N(10) N0}
10 o o p 10 N{10) N(10) N(10}
Untreated control o o o o m“:”;’w {UD?’;D) il N NOD) N”_(f)
10 o o o Negative control® 10 N(10) N{10) N{10)
= S - 5 10 N(10) N0} N{10)
Negative control® 10 o [ o :onfe;o: ronf?m 10 N(10) N(10) N0y
100.000 0 N(IO N(10 N1
0 Py o o (10) (10} (10)
10 N1, N1 N{10
10 a o (10} 10y (10)
0.0% 0.0% a Based on product
100.000 0 0 (] o ©/30) | /30 b Number of honeybees
0 o o o  Distilled water+acetone (5:5), 1 pl/bee
a Based on product = Observation key
b: Distilled water+acetone (5:5), 1 pl/bee N: Normal
: Hyperactivity
Mabile but not working or flying normally
C: Alive but unable to walk or fly
NA: Not applicable, not observed because of 100% mortality
KES! 14 page of 16
KBSH 13 page of 16
No. : ETEC-22006 Fit
Study No. : ETBC-22006 Final Report inal Report
. A 2T and relative
8. Appendices
[C%] 4]
100.0
Appendix 1. Positive control study ey |
80.0 ;
|
0.0 S
- Recently study data s
LD £0.0 e *om . SN
Study No. Study period (ug ai/bee) 4
24 hr 48 hr e = — i {
o 1 a5l I o S -5 e e e
Mar, 29, 2022 ~ !
22-KET-PBCODY = . 100
e, 11, 2022 015 0,102 ik 1 R
=faf B
a; Based on nominal dose w222 oz o122 oar3z2 a2z
00000 000 18,0000 08000 80000
Cusrsor A D402 180009 Range from 14M12022 16:31%0
* Test substance: Dimethoate Cutsor B 0432072 13,0952 Ac>B 1 210343 o DAMA/2022 12321
* Test species: Apis mellifera Hame wiervet | sampie [ Cursocs | Cursort | AcxB | Hon | Low | Avg. [u |
El Somin T — prren 52 743 ®D e
Cchz B0 45 - _— — & 4 528 %A
v
- Recording period: Apr. 11, 2022 ~ Apr. 13, 2022
KEs| 15 page of 16

16 page of 16
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(12) G0l 7S & AAIFY 348 =844
AAE FolF 2 °1(Cypr1'nus carpio)s ©|-&3t w4 =40 it Alg 242
olg] AAlstEon] B4 At 2% WAL g 2T
Study Ne. : ETF-22010 Final Report Study No. : ETF-22010 fis/ Rapovs

HEHOM

E}x|ole] B0 § (YOI, Gprinus carpio) BH4SHAE

ETF-22010

h. BS1 & RYEoHyaiL

KO SIG-SAFERY INSTITUTE

Ho

AEEd: Etxop
AMEHS: EpX|ORe] S0l (YO, Gprinus arpi SYFYAE

471 FYMEE 5% U WA SHVIE EE 13) HBLE SUNE 7IEN
Wy (SENUSHDA H2021-33Z)0f Fsto] LAStn 1 HAHE ch2ah Zo|
HEguch

20221 048 27¥
FEEFUEATLATS
AlE X}

28"

veene

Xes| 1 page of 17 [ 2 page of 17
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Studly No. : ETF-22010
2 % Table 2. AbROrMal (ESPONSE OF CHOMAUS CONPHD v
[Contents] Table 3. Temperature
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HOAMEE| 1 Table 5. Dissolved oxygen concentration
Hsg 3 Table & Hardness
S [Contents] = Table 7. Total organic carbon
1. 2% [Summary] : Table 8. lluminance
2. MEAIAIS] B2 [Introduction] 6 Table 9. Measurement of length for Cyprinus canpio -
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23 AlEHEN 6 Appendix 1. Physical and chemical properties of dilution water
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53. T 9 NI 1
54 SUSYAEH} 11
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1. 8 % [Summary]

Efx|ote] H4-0jgo| cheh 343 SES WopetD, YAASE (1CE HES| Sl
U (Gpnnus carpioyS 0| BBH0] ZUSLAEE 96AZH B0 XsAS2 WABRCEL

AgeY F MESEe sEx HE 100w JIESE EAMEsE 1000 mgl ¥
BYUET ez FEsIYe Hite Ot Hot

Time LCs' 95% confidence NOEC®
(ma/L} limits {mgiL)
48 & 96 hr > 1000 - 100.0

a; Median lethal concentration
b No observed effect concentration

gty ZZsioM, |71 YXHA EfXIOL] Zojof CfE 48A2t A 96MTH BHEEEIALE
E (ICls HE 100% 7I1FSE 7|EAEES 1000 mg/LE E=SIRICL

Study No. : ETF-22010

2. ME4Alel 7R [Introduction]

21 MEHE

Etx|ote| E40{F (Y0, Gprinus carpic) B35 GAIE

22 NEEd
Et|op

23 NESY

EfX|ofo| CEt BH017 FHSHAIES SO0l RIISYR SMA 2 J|=AES

w@EIA Bk

24. MEey

59 9 fXe EE7F (HE 13) HZUE SUME JIEL Y (sEUBY
DA FH2021-33Z)0 £SO YAIBIRCE

25 NEoz Kt

o9y BYs

27| HEHE BAT 29 LzithE 335
26, NE7|1

o5 gl -dutuke bR

ESUR FHEE FH2 LB 4F2 w220

e ] Tel: 043-882-0297, Fax: 043-882-0298
27. MEEs

2y REHIVEHHLUTIL GLP YT E OFHHEY

27| SHEL BYT USW UFE 36220
28 Al YR}

L] Y

da EEHZUBOM KT SMTE

e v KBS! 6 page of 17
KBSI 5 page of 17
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28, AHBAX 3. AExE 2 WY [Materials and Methods]
ANEEES =H qEd, oy
MNEBR L& g, otk 3L MEEE
BEEY/WAL HHy, ok 31, BuE Efx|op
Magel Lk 312 949 2022 02 18Y
313 B3 500 ml
210. AEYH 314 Algys 22-1-012
L EIEN-ElR 20221 038 022-20214 039 04 315 M4 9 o3 oAt mhzta
MY 2022 038 07920224 03F 139 316 == njuE xss
HAEAEEE =2Y 20224 03F 14% 317 FH2 FYHE  90%
2ME BRY 20224 03¢ 18Y 318 BEA 42 A8 B
HEHDIM HEY 20224 04 27¢ 310 Zgs i
211 NEEWL B3 32 NEYE
EAGO ABE AlEEES o AP ARETLTNY BUSIRAC 321 AIEOIE (B1E) Y| (Cyprinus carpic)
T 22-1-012

AMHBEERI|Z RASURH SAl F 31

212 NExtmol B
EAE NEZ|ETE W BAHNELEME B Y7 XEe B s

Mg ETF-22010

MBI ERE HReHY

HE=DA ey
ESECiAs AtEe

Atz R BA F 34
gL Haw

KBS 7 page of 17
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322 MHE UHOIG

323 234
- Hy
- g4
324, Ars
LS 2N
- Ag2E
- =Y
- o|20|
33 AlEYY
331, &3
B

- g

- w5y

KBSI

& Aol MBE Qpanus carpioe Y WEAS| Red
wWolof g2l ALgElR U3, 2 A5 U HIY + Us
88 AEERE7t SHEo flon, sEHEE 8
OECD Z1o|=2ieio|M 4 017| R0 ARSI

iR
20214 068 07Y

GLP O H5:0IF ALSH

20.0~24.0°C

29 16A1Z), © sAIT

19 13 20|, Top Meal (240} HEAE] HEUMEEH

GlP U7 E ofS4duEd
AEOIRC| CIIME 08 g § AE8Sel ¥0l 1 LUt U=S
ArgBI R
SEIITEY NEZHN S 200N
sigen, #Ee Agse] SEUHAUS
BO% O|MEE RA|BL7| ool PI&E7|=
AA|BHLE

REECE
ZaHsES

Dmas
H+22E
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- EEEE 20,0-240°C

- 3xy EY 16A7H 2 BAZH (UEHA| EE 540~1000 Lux)

- Ofgls 5 7| SUAR Zav of2ls2l 110%0/d4E AlgAE #
7Y 04 sdsiRch

- gjoj20| AMRA| ST MRS 19 13 AEAE 442 0jERE

Halsieict
Mgss 9 % o] 5
GUAEEL 2| EAEEEL HME 100% JIESR2 1000 mgAOlA XAt
77t EREElR gob HE 100% 7IE 1000 mgl CHEEEE MAEE
dAstEen, 4o 7o SRAZC dETE Sy AdEEsE
Sdd=res &0 Agaa SUsA 7oalE =EA 3
AMgSEe =5
AMYSE 0500 g8 MO 5 19 AMES HY HaAM T B2
astol &IE 100% 71E 1000 mg/Lel AEES EASHCH
334 NHSE H8YHY

EkH

ma

EX

EuE

- AE87| 6 L 89 AEHE X (FEY RIM)

- =T MYEE =F ¥ s6AT

- AYEs SHAEY ANZE AMEEFE EHs (150 7346-1)F
ALESHRIC

- $HINE AYggso SaiseE T @5 F oUAy B3
ER7Ee o0, Y=o HHY I FFHLE

220iM ST, 1 9 RS
48 (Appendix 1).

w8 ZH4E 2 HIADICH TAED TRHELE S0
HelAE RO 3 1R 014 Br1d0 ABSt 22
sftess U WY (00-2400) YR RE|E
AETIZE & +2e BgE +1°C Ol HHEX] BES
ShCH EPh AjEE0 BEMIYER H2T ZEHER
60%E RAISHEF SHRCL

5 EM7He B

335 AlE Oizz

- sH0EE AgB4+0 ZH$E SHUETSE MBS
- gdiET 7P 3 YHUUESHE AED 6P He0iRIdsY
A ZIHE HBSFECH (Appendix 2).
KBSI 9 page of 17
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4. &% 9 5% [Observation and Determination]

41 By
AMEYE BY F 2 SMT U MMUARE 012 2W, £2 2F0| 55 2#Yy
T2AIZRIA] BEE HABIRAD, geAIZHE T THEDH UAISIQICE TE A EHolY,
SH0Y, ¥ B2 FEEHT XA AHSI TESAL XM0e HE2
ME2EE feldtie Hedg o o] g ofito| =go] FCHE He
KAtz mEsiect

42 NgBasy
421 +3ZY
423t pH 9 DOE AMEYE L7 5% 192 138
ER7\220 ol AHEE o8 AE A SHsIHECL
422 =N 57
BxUe ¥ 7IE Y eMIL Y sAIIcE 83 FEHM =FHALL
CE¥ZRYN X528 ZHopch

st

4398 U M5 8%
NEE2 3 SYUEZ M JHHC HE U 43S SES A0

44 NEUO HA H AN
ANEEE S0 ¥ FIAZNE FHAMNSS MBS RS LIEHRD, TI=AY
EHAlol M Algo| BRE 0] SAM2E 81X MUch

KBS| 10 page of 17
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5. A/EZ 1} [Results]

S KAHA 3 o|HEY
LBV weAHEY, BYUEZ 9 MESE H2Z @ 1000 mo/l S=F0M
KA U ojEs SESHE PHHEA] WUCH (Table 1, 2)

52 NEEFE=H
AEZIZE SO 22 HF 230°C (229~232°C), pHE BT 803 (7.72-819),
EEMrEnE ZMEEMLE oH] BF 833% (777-354%)E JFHHUM
P, EEE BE 899 Lux (879~922 Lux), AMEY A8+ HEE 180 mg
CaCOs/L, BF7|IEaE 0055 mg/LE ZEERACH (Table 3~8).

53, 5% R HF
LETE & SHoEF Auolo] HE QU 452 U P, HI2 B 346
em (319-383 cm), MBS BF 0560 g (0.391~0725 g)2& SHEYUCt (Table
9, 10).

54 SYSYNEAR
K715UAA EtR|otel BOIF (RO, Qprnus cupig® CHE 48 R 96AIZH
BIERALSE (IGdE 25 HEZIE 1000 mglE ZIRIRE, FYUREsL
(NOECHE 25 1000 mg/LO|RICE

feead
.
'
Il

KBSE 11 page of 17
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6. BEH [References]
o BETEH DAl H2021-333 T W AW SH2F, (#8 13 pIYE

SUAY JIEDF UY (2021.12.30)
o FYEMSZEDY DA H2020-20% (20201208) *RIISYUMK DA FIE

o OECD Guidelines for Testing of Chemicals, No. 203 "Fish, Acute Toxicity Test
(Adopted @ June 18, 2019)"
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Study No. : ETF-22010 Final Report Study No, : ETF-22010 Final Report
7. Tables Table 3. Temperature
77laminal
Table 1. Cumulative mortality of Cyprinus carpio concentration® | 0 hr 24 hr 48 hr 72 hr 96 hr
(ma/L)
Nominal |y b it ol Rt = Control FERD 230 229 229 220
concentration of Fish 24 hr 48 hre 72 hr
(mg/L) 2 hr | S hr T | %a e |za | i | 58 96 hr 1000 21 230 230 229 229
=T & Based on nominal concentration of tast substance itself
‘Contral T 0 ] Q 1] 0 0 1] o o b Unit : °C
100 z
00.0 1} o ] 0 0 o 0 0 o Table 4. pH-vak
a Based on nominal concentration of test substance itself Nominal
s : concentration® 0 hr 24 hr 48 hr 72 hr 96 hr
Table 2. Abnommal response of Cyprinus campio (mg/Ly
Nominal - Abnormal respanse Control B13 an 816 809 816
- | Numl Y
e ot | 5 | e | A A% he Lo T 1000 813 7.8 80 772 779
st 2nd st 2nd st 2nd = T
a: Based on nominal concentration of test substance itself
Control 7 OR(7™)| NOR(7)| NOR(T)| NOR(7) | NOR(7) | NOR(7) | NOR{T) |NOR(7}| NOR(7)
| Table 5. Dissolved oxygen
100.0 7 |NORt7! NOR(7)| NOR{7}| MOR{7) | NOR{7) | NOR(7) | NOR{7) [NOR{7}| NOR({7)
Mominal
a: Based on nominal concentration of test substance itself concentration® o hr 24 hr 48 hr 72 he 96 hr
b: Mumber of fish (ma/L)
# Observation key Control 920" B85 906 912 954
NOR : Normal
MA  : Not applicable, not observed because of 100% martality 1000 939 574 B7.6 T B4
a: Based on nominal concentration of test substance itself
b Unit © %beae
Table 6. Hardness
| Test group Hardness (mg/L CaCs)
| Control 180
KESI 13 page of 17 KESI 14 page of 17
Study No.: ETF-22010 Final Report dy o ETF-Z2010 Final Regort
Table 7. Total organic carbon 8. Appendices
Test. group Total organic catbon {mg CAL) Appendix 1. Physical and chemical properties of dilution water
Control 0.055 Parameter Maximum concentration Results
Particulate matter 5 mg/L D040 mg/L
Table 8. llluminance Total erganic carbon (TOC) 2 mg/L D048 mg/l
Nominal Un-ionised ammonia (NH3) 1 pgfL ND
=°”C:§Lf:t;i°"‘ 0 hr 9 hr Mitrate (NOs) < 9 mg/l 50 mgfl
P o o Residual chlorine 10 pglL ND
ntrol
Total erganophosphorus pesticides 50 ng/L ND
1000 863 922 Total organochlorine pesticides
a: Based on nominal concentration of test substance itself plus pnlyﬂl\lorjnated bipheryls 20t o
b Urit + L fincluding PCBs)
Total organic chlorine 25 ng/L ND
Table 9. Measurement of length for Cypninus carpio Alurninium (Al 1 pg/l 001 pg/kg
Length (am) Arsenic (As) 1 po/L ND
Group Py Chramium (Cr) 1 pg/L ND
1 2 3 4 5 6 7 iyt
{Min-hax) Cobalt (Co) 1 Wo/l ND
Control | 319 | 347 | 323 | 347 | 331 349 | 383 3—13f§—533 Copper (Cu) 1 pg/L 003 ugfkg
Iron (Fe) 1 pg/L ND
Table 10. Measurement of body weight for Cyprinus carpio Lead {Pb) 1 g/l ND
Peighe ) Nickel (Ni} 1 pgil ND
Group ) Zinc (Zn} 1 g/t 011 pgrkg
1 2 3 4 5 6 7 il A
(Min-Max} Cadmium (Cd) 100 ng/L ND
Control | 0381 | 0557 | 0433 | 0702 | o4 | osos | o7as | S9N Mercury (Hah 100 ng/L ND
Silver (Ag) 100 ng/L ND
e T e wew
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Study No. : ETF-22010

Appendix 2 Positive control study

Study No.

Study period

LCs* (mgrl)

48 B 36 br

21-KET-PC002

2021.12.01~
20211231

1278

a Median lethal concentration
b Based on naminal concentration
* Test substance : 3,5-Dichlorophenal

* Test species

KBS

1 Cyprinus carpio

17 page of 17
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- B. subtilis, P. polymyxa, B. amyloliquefaciens

- B 24A17F AR & 1.2~1.8%10° CFU/mL

- biosurfactant AAF 23734 29.1~39.1 mN/m surface tension &-X]
&% vpo] Eu9] B =AY ol tigh YRl B/ 57h 5~10%
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- 1Y 714 71EAKCS) &Y FHIQF Z20]E JE| AR
- @5 ARG 2% 5 HiA] 4.82X10°~5.12x10° CFU/mL
- %RJTE %ﬁj 7V R. solani4.1~5.3%), F. oxysporum(3.5~8.8%)
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- Hlo]eZ2]to] 2] E A3} homogenization BlHo] oJ5t ZAJE o] & 2]zE

2

- 2J2ZE AP CS 73&3HCCL): 0.5% CS FEA] surface ten31on(26.2mN/rn) o

»CCL 827 AR eA] 33 24

- 3188 Faed A 2 &5 LC-MS/MS o]§ A
- o584 B 9 AMA =71 &= iturin, fengycin, surfactin

- 05% 78 CCL &7 §a274 52 500.8 mg/kg 94:510] aeF oA 9|
»CCL =2]-3lefA 9 2R 57 4

- CCL &€& ¥=h FETEM

- 0.5% CCL DLS 2A: Z-average(121.67nm), PDI(0.25), AE} A(-10.47mV)
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~FTR 24 g 540 12 varet 24 3 2 2951t 2ef8iel 1AA el &3l

gk

- CS 38 == Aast 88 0.5%(82.5%) >0.2%(63.4%)
24 Y 57k 05% 29 55 57}

ChgAL A4
2 B
=340 ot
XAE At

- A7 HTA] & 37] HsH4°C 12%): 0.5% 3.4% Z71= OPA(0% 16.1%)
- AT &2 2412k 0% CCL(89.3%) > 0.5% CCL(29.9%)
» O OIFF A 21 &5
- Oi2F HiF =270 32°C 150rpm, 3~bY vjF
- EFA9(sucrose), AAY(soybean flour) Ak 2.4~2.6x108CFU/mL
- JoFY &3 °]-g: sucrose:soybean flour=1%:0.5%A] 3.0x10°CFU/mL
» SAA =9 21
- Ui FUY A7 lecithin(0.07%), CS(0.1%)
- A& “gHsurfactin) & 571 F719(90739%pg/mL) > A7PH(6259.3pg/mL)

> ol ofeh AlRlE AAt
- OiRHHHE00mL->50L->5¢), e 2E 24), SHIT), ME3(Q0. 23
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» CCL Y| Eo] o8 38 Al v8 K 27 AUad
- TAF ARk 70.8%(El Rl M E Lt 13~16% § 4
- ZA} dotolA|gak: 68.9%(HIFol R ELt 22.3% ¥ 4
- CCL Aek] 2R} el 9ok uhdd 2% AL, FE8 ARPl Aso] of= vl AL Vg
» AR EEE b e gy YAla 44
- FAPES AR 10%(97.8%)>100%(83.7)>250%(71.9)>500%(55.5)>1000%(24.4)>2000%(7.3)
rEE Ale 99l Y Aned b w3y WAla 44
- 2lEE e ARE AR R o Bl A 240 = 0.2%~0.5% CCL Al
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- 5008 Arma]4 18 33](46%) > 23)(38%) > 13)(75.2%), 2-X12](195%)
- 2508 Arm3]4 1 33](12%) > 13](26%) > 23](32%)
- YR &k 2508] HF 84.6%, 500K o 74.4%
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- AR TLC X7iH 2 LC-MS/MS #4 =4 =
- O§AE Al KB21 w29 itrurin, fengycin, surfactin 71&
» A B 25 2 24

- X BEAE A% fengycin > iturin > surfactin, Bacillonycin 745 Q=

- AIZ QC: A BAE surfactin 0]-&
» AAIE Al w28 e AR

- QAL ©XY(C cocodes, C. acutatum), R7AZ8(R. solani, P. ultimum)
surfactin 1,000ppm : @AF A& 41~77% AR
surfactin 2,000ppm : AP A3ZF 58~100% <A
surfactin 3,000ppm : WAL A& 82% o)A AIA|
» AlRlE Rl ofa 3 ofsl AA(RAE AA)

- 15 SRy WA gak 25060(66.7%), 50081(50.2%) & 94

- ol AR nE G2 A2, AR QR oist 250619t 5008 B ol
» 95 9 B SR S84 U slake gy 24

- §%7)3F AR(54°C, 2% M) surfactin 477 ppm & 9A|, iturin 74

248 2 AlE

£87154 W71

(o]
- S E7|5F AA(4°C 23 HW): surfactin, iturin $=F 84
=
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- Amlerd FARIA! 10X(94~73%), 100X(83~45%), 500X(64~13%), 1000X(25~4%)
» AlRIES] WA AFER A8 ) A(FEA)

- B TRy 2R WA ak 5008 A2jA] 56% o] WAl e}
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(3) M5 MEH A7sfLAnt
[ntets Mo}
O =2(=de M g=X) A™
= = — - SCIE 0% SEHS
el == stEX|H | FAHXHE o | ekal | 2 A 7|0dg
Effect of Chitosan Coating for Efficient
Encapsulation and Improved Stability| Nanomateri| ., o SCl 2022.|2079-49
! under Loading Preparation and Storage als g |12(23) =2l | MOPI 5.719 11.25 91 100
Conditions of Bacillus Lipopeptides
Target Mechanism of lturinic Lipopeptide sc
on Differential Expression Patterns of HEzs A [ 2022.12223-77
2 Defense—Related Genes against Plants WEY | 1109) | =2l | MDPI 4.658 5.9 47 100
Colletotrichum acutatum in Pepper
Antifungal Improvement Effect by Metabdlic| o yrnal of 5127|Ef
Induction Mechanism of Chitosan, a Culture ‘ S e N ALaH o 2022.11229-41
3 |Nuriet, in Bopooess Podicivty of Cntin and | ZEE | 27(4) | = | 71 £ ISCI 14o15| 60 | 190
Pagnibadilus polyrmyxa KB16 Chitosan =
O =4 & =H =39 UxE
HS 3lof A gk F X} ghE A Bha~ =9
2022 FH st=AlZde| 53| FEE EFEA MLt o} 5t
1 |Effect of polymer coating on the properties and the antifungal activity| ,,Z, ./ - 12022.10.18 N
of Bacillus extract loaded liposomes dafel, 248 TH s e
2022 FH st=AlEHe|es 2nz 3 =M M ch st
2 |Antifungal activity of iturin lipopeptides isolated from Bacillus subtilis| S of >imi o |2022.10.18| s 5
KB21 against pepper anthracnose tsal Z2HE st | 2=
2022 X7 shRAlSue|5t5| M |gis
3 |Differential expression  of bioactive metabolites produced by Z'¥& FES |2022.10.18) L qain o)
polysaccharide polymers—based Bacillus amyloliquefaciens fermentation Eac e e
2022 =H s=AlEHe| gt Jime 2= AME H{A} st
. . . . ooo,TTo s, (e i} EHn_
4 |Biocontrol efficacy of the liposomal nanovesicles systems based the Hb 2 Ad 2022.4.20 P
Py ; TRt ; ; = Al 2=
antimicrobial agents and antibiotic delivery platforms to plant protection I =
2022 #=H st=AlE2He| s3] == ME AL | ChsH
5 |Antifungal active of iturin lipopeptides isolated from Bacillus subtilis KB21 HrzAd Zh 2022.4.20 P e
against pepper anthracnose disease e, oS = =
2022 &7 BHEA|2Ha| 5t ZHE 3=, A2 w3
6 |Antifungal activities of the extracts and constituents fractionated from| &3 21, F&%,12022.4.20 | = 'y~ |q
Rheum undulatum against phytopathogenic fungi. bSEER —+= A=
2021 FA st=Al2He| s3] 242 Mo F 2ajol ch st
7 |Antifungal activity of liposomal nanovesicles based the antimicrobial wrm g [2021.11.10 statys| |ol=
peptide conjugate produced by Bacillus amyloliquefaciens o SE =
2021 FA RA =3 =afol st
8 |Effect of lecithin-induced fengycin lipopeptides produced by Bacillus| Z'H&,8F&F4 [2021.11.10 starys |ol=
amyloliquefaciens against Cucumber mosaic virus on pepper plant Sz =
2021 Er=SE2fers] X =AAUEXA ‘ ‘ Zyg maE HZ 2bojct of st
9 [Multifunctional biocontrol of fengycin—type lipopeptides produced by x1<’3x| | 2021.8.23 = 2R} e
Bacillus amyloliquefaciens cT= = =
2021 S=SZEEE 2 =AY LA . Zyg MaE A% 2bojch of st
10 |Antibiotic activity of microbial-derived polysaccharide polymer—coated ,Hg,xl | 2021.8.23 =apxt e
liposomal peptide conjugate e e = =
2021 er=77| SAUSE| SE] ‘ , ZHg HEE 2afel  |ofst
11 |Evaluation of Bacillus velezensis CE100 Formulation Against Red Pepper| 5,5 &' o x| 2021.6.30 stztys| |ol=
Anthranose (Colletotrichum acutaum) BHES,oTE sERE e
2021 st=R7lEYstal 7| 2atol |tz
12 |Antifungal Improvement Effect of Microbial Derived Polymer—coated| 28 & <%l |2021.6.30 | s ol -
Peptide Conjugate stetisl =
2021 Bh=77| S el ek . . |Zeg rsE, 22fel  |ohgt
13 éﬂlzﬁI}gs of antifungal activity and active substance by Bacillus strain Moz 2021.6.30 stamys| |oi=
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