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Research and Development of a Novel Fungicide | Sumitomo Chemical Co., Ltd.

‘Mandestrobin’
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Mandestrobin is a novel fungicide having a methoxyacetamid structure which has been commercially

developed by Sumitomo Chemical Co., Ltd. Mandestrobin has good fungicidal properties, such as a broad

antifungal activity spectrum, preventive efficacy, curative efficacy, translaminar ability, long lasting activity,

good rainfastness, and low risk of phytotoxicity against major crops. Mandestrobin also shows safer profiles for

human health and the environment. In Japan, a formulated product, SCLEA® flowable, has been registered since

2015 and was launched in 2016. Mandestrobin is also under commercial development in EU countries, USA,
Canada, Brazil, Australia and Korea, with trademarks such as INTUITY®.
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BEEEN  Chemical structure of mandestrobin
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WCTHBH, EHuMMERZHIEL. ZOMOET
LEHECHAE 2D T 5, Bamsaid [INTUITY®] %
RFEIZ, PRI K DR 2 7ETH 5.

AHIORHE LT, B OK ORI RS
ERE & P IRIAEYIRE A TH B0, &6
ISR OHEE ) 2 2 MK < B2 2 AEPIREE A 1H Tl
HWHET ® 2 MM BT 6 b, ARTIRZ DRI,
BSOS, PEMURMEE. B PRSI TS
BREVECOWNTHIE T 5.

FAFDIELE

vUT A IIERRERER S TR X
N7z, vV TUBERIREN S P27
F7 X FRILAEVITH 5. REAIFE20045F-% 5 E
KRR 2D % 5 1 2 4E1C TG % B
WL7=n, ¥k ik (vvyFA2buvy) B
K U DI FEE R O [l IERTAM 4 il & HL > Tur 7z,
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flins, vvFZ2 b ryaEkL, Ytz ALs
PINZBEY 2 REEF (MR KR E R St R A)
DFENE %2 7=,
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YUTFZ MV Y FLVEESREIREE T S,
BE IOV TIE, Fig. 212§ & 512, ik
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Ty LT ) =L B DAURFEIR, ALK VBT
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1. FIEAXY bT L

v VT A M a e ATEEAEYREESRRE D% <
CHIBEE® AR L, hARY L2 052655, T
& . Sclerotinial® (FIRIFE) . Moniliniald (R
JKEWHEE) HDF v H 27 F UF (Sclerotiniaceae)

1N Antifungal activity of mandestrobin

Class Fungal species ECso (ppm)
Ascomycetes Sclerotinia sclerotiorum 0.022
Monilinia fructicola 0.034
Monilinia laxa 0.016
Monilinia fructigena 0.075
Venturia inaequalis 0.0082
Venturia nashicola 0.065
Diplocarpon mali 0.062
Diaporthe citri 0.18
Fungi Imperfecti ~ Phomopsis sp. 0.019
Phomopsis vexanes 0.014
Phomopsis fukusii 0.043
Alternaria alternata 0.55
Botrytis cinerea 0.024
Colletotrichum gossypii 0.084
Colletotrichum phaseolorum 0.13
Colletotrichum simmondsii 0.061
Corynespora cassiicola 0.073
Cercospora kikuchii 0.42
Septoria glycines 0.93
Basidiomycetes Rhizoctonia solani 0.45
Oomycetes Pythium graminicola >5.0
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YUFANOE > OIFERRE

Venturialg, (REHEEHE) FoOXV V) 78 (Ven-
turiaceae) ¥ X OASELREFH T & 5 Phomopsislg 7S5 D
RIS = OWPURTEYE 278 L 72 (Table 1),

2. {ER4HH

(1) BERREIC T 2 a5, WA FHHE
Y VF A BB Y E0.031~0.25ppm E A b RFER

Biic, WRRE OO S et &ML, 18CHr ¢

24MREMIRGHE L 721212, BHIMEEA LT O 5 a3

ODEMEABER L7, ZTOME, vV F2 ok vidsE

WRHERHEEME 278 L. 0.13ppm Coe 41 73 % b

(a) § 100 -
£3 M 0.25ppm
2 § 801
§ S M 0.13ppm
)
§ ; 60 [ 0.063ppm
g N [ 0.031ppm
g
25
<.5 20
El
£ E
5]
Y.
®) 100
= § M 1.25ppm
5 w0
o M 0.31ppm
E % 60 1 ] 0.078ppm
o el
§ 20 101 [1 0.019ppm
B .g [] 0.0049ppm
< % 20 -
28
0 4

(a) Medium: water agar, Incubation temperature: 18°C,
Incubation time: 24hours

(b) Medium: PDA containing 100ppm of SHAM,
Incubation temperature: 18°C, Incubation time: 48hours

BEFEN  Inhibitory activity of mandestrobin against
(a) ascospore germination or (b) mycelial
growth of S. sclerotiorum

100.0
80.0
60.0

40.0

%control

20.0 —

0.0

50ppm 150ppm | 200ppm

mandestrobin

Reference compound: boscalid as commercial standard

L7 (Fig.3 @), 72, ¥V FZ P TE Y £0.0049~
1.25ppm & A $ A PDAKGHE () FL b F a4 Afig A
F)L (SHAM) 100ppm% &) (2. HI&E#E L 72Wk%
R ESRFERR & PR L. 18°C T4SIFR RS2 L 72 1%
12, WAMRERE L, ZO/RR, vvTFA oK
VIEEOEAMRHEESREZR L, 0.31ppm THRAIS
HRMELZHEL 7~ (Fig. 3 (b)),

(2) Tz

v VT A MR VIFENTHRRBICEWT, 44X
WA IZ W U T, HARE N OS5 B8 GRS
(200ppm) D1/207RETE . PibRATIOFEE D & %h
REHL T (Fig.4). -V BERICRHLTS,
HAREN O R T OB g% TIRIEE (133ppm) THikR
97 DEN IR A H LTz (Fig. 5).

100.0 4

80.0 M preventive

[ curative
60.0

%control

40.0
20.0 4

0.0

133ppm 1000ppm

mandestrobin |difenoconazole

captan

Reference compounds: difenoconazole as commercial standard
effective both in preventive and curative condition. captan is
the one effective in preventive condition.

Preventive: V. nashicola was inoculated 2 days after fungicide
application.

Curative: V. nashicola was inoculated 6 days before fungicide
application.

BTN Preventive and curative efficacy of
mandestrobin against scab on Japanese
pear

M preventive

[ curative

250ppm

boscalid

Preventive: S. sclerotiorum was inoculated 1 day after fungicide application.
Curative: S. sclerotiorum was inoculated 2 days before fungicide application.
Assessment: radius of each lesion was measured (3 replications per treatment).

BEEW  Preventive and curative efficacy of mandestrobin against sclerotinia rot on soybean
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(3) WHEERIR

v VT A ba e ARREhRERER O I DR GL.
AN 2388 IS\, 24 XEEICT LT,
AAENOEERRE (200ppm) THIEREIOLL EDE
&R U, BEREOI/4DKERE T, Bikili70
WO EA LT (Fig.4). 727 2 HERKIC
LT B FIREEZ (133ppm) CTHARRAGSOLL Eod
EOEh &R L7 (Fig.5). Zh6DKRIE. vV T
Z ba e it BEEOREYIHTH UL, £ DI
AR TS Z L ERL TS, AMEEATSZ L
. FERBEIZ 0T, WFHOMIFERIAH 2 LB L
T, BOBRIRAG TE SR Z L AR L TS,

(4) REM

VYT M IR CERICHEALE L
BERIORE R 2 P4 2580 IS\ T, 44 XHE%
R LT, HARENOB SRR (200ppm) D1/20
g TE, PiRM70LL Lo A H LTz (Fig. 6) .
ZORERIZ. VT A b u Y VIR R 2 RE
RPN X A, RAEERIZ 7§52 8 AR T
Wb, AMEEEETSZ LI, EHBEICHNT, ##
FOMEEEIZZ DD B ->TH. FERMmMIZHNT
PR RS CE 3 Z L AmBL T 5,

(5) Feahi

v VT2 b u e AdEN2LH B ERRER IC VT,
SA ZEERRIZH LT, HREINO B SRIRE (200
ppm) D2/3DRETE., PERlI100DEWRIR A2 H L
<= (Fig. 7).

(6) TR

VYT A MaEid, WERBICSWT, £42X
B IZ R LT, #U1H #2124 FH50mm (25mm/ IR
M) OANTRERLPEEZ L =& icbnwTd,. BE

100.0
80.0
60.0 —

40.0

%control

20.0 -

0.0

50ppm | 100ppm | 150ppm | 200ppm

mandestrobin

Reference compound: boscalid as commercial standard

Application: foliar application against adaxial side of leaves was conducted.

TUFZANOE > ORERR

ENDOESREE  (200ppm) THiFRIGTSOLL EDE %)
RAhERNLU7 (Fig.8). 727 VHEERICH L TIE, B
fi2H#%I2AE25mm  (25mm/ i) o A TR % 92

100.0
80.0
3 M ldaa
5 60.0
g W 7daa
Q
X400 4 [ 14daa
20.0 [] 21daa
0.0 |
133ppm 200ppm 333ppm
mandestrobin boscalid

Reference compound: boscalid as commercial standard

S. sclerotiorum was inoculated 1,7,14 and 21 day(s) after
application (daa).

Residual activity of mandestrobin against
sclerotinia rot on soybean

100.0
80.0

2

5 60.0

S M Omm

Q

=400 B 25mm
20.0 - [ 50mm

0.0

200ppm 333ppm

boscalid

mandestrobin

Reference compound: boscalid as commercial standard

Rainfall: artificial rainfall was conducted at 1 day after fungicide
application. The amount of the rainfall adjusted to 25mm/hour to
50mm/2hours.

Inoculation: S. sclerotiorum was inoculated after the droplet on the
leaf dried.

BEEEN  Rainfastness of mandestrobin against
sclerotinia rot on soybean

M preventive

[ translaminar

167ppm

boscalid

Inoculation: S. sclerotiorum was inoculated on adaxial side (preventive) or abaxial side (translaminar) of leaves 1 day after the application.

BEEME Translaminar activity of mandestrobin against sclerotinia rot on soybean
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100.0

80.0

S 60.0
5
=]
=}

2400

20.0

0.0

133
mandestrobin

pyribencarb |difenoconazole|pyraclostrobin+

B Omm
M 25mm
[ 50mm

34+68

boscalid

Reference compounds: pyribencarb, difenoconazole and pyraclostrobin+boscalid as commercial standards
Rainfall: artificial rainfall was conducted at 2 days after application. The amount of the rainfall adjusted to 25mm/hour to 50mm/2hours.

Inoculation: V. nashicola was inoculated 1 day after artificial rainfall.

BEFEEN  Rainfastness of mandestrobin against scab on Japanese pear

fi U 7= 42 50T, Bk FIRIEE (133ppm) T8
0% L. F 7288 LR (200ppm) Ti290% L LoD
AR ER L7 (Fig. 9).

(7) BRI

UCHEEE~ Y F 2 by &84 ZEEROTF 2
VARBEDOIEIIZE O T L, A= 5V 45T
1T YT A baey OfEYIRIZ I T 288 % fd L

w

Application of radio
labeledimandestrobin

1 day after application

Application: radio labeled mandestrobin suspension was applied
on the petiole.

Assessment: 1 day after application, radioactivity was visualized
by imaging analyzer.

IEFETN Autoradiograph of soybean treated with
radio labeled mandestrobin

Application of radio
labeled mandestrobin

1 day after application

Application: radio labeled mandestrobin suspension was applied
on the petiole.

Assessment: 1 day after application, radioactivity was visualized
by imaging analyzer.

IEFEEN  Autoradiograph of cucumber treated with
radio labeled mandestrobin

770 AUERT H AR ICIEEEN I I\ O THESEIR AN DOREAT AR
EN, vUTF A buEVIERITTEA TSI N
M5 &7 (Fig.10,11) ., FEHm i, i a
KU & 2V TR WA, RN N DIRETS
ITHEDR® 5N 5 &M, WA 24 IV 7 THAD
TETHIGIRIRD 5N BEMERHZH,. vV T
Py ORERITEE. ZOXD BRFIZENTE
BN RORIIZHFG T 5 LRI NS,

(8) HFLIRIE DT D 5 MR B A

AR S RIS A e F sk % & W2 6
TOIMAEFR L, FIZTO M I R
LB TOIMTEEKT S, vV TF Aoy
12.5~200ppm & T HHEIZ, FFE A1 IRIE L. £
DHEDTD S K #FHI L 7z, ZTORER, vV T X
b ¥V IE12.5ppm T 1 D S Bk A selC B L 7
(Fig.12), ¥V F Z b a & v D10 5 kL Ew
3. YIRS RO B2 5 LR S h 5,

mandestrobin 12.5ppm Untreated

Treatment: sclerotia of S. sclerotiorum were immersed into
mandestrobin suspension for 1 minute.

Incubation: 1month at 15°C.

Assessment: the apothecial development on sclerotia (20 sclero-
tia/treatment) was evaluated. (UTC: 100%).

G  Rate of apothecial development on
sclerotia in treated and untreated with
mandestrobin
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9) WA IE

IR SRR L CRM A L. 2 OIS
WA UBHEORRGYR E 5 B, 4 V7 VICHERE T O
I T AR L, FORA 3 IHERR S s H 1S
VYT by ARG L, FERIERRHER R A
S L 72 ZORER. VT A U VIR R
IZHE AR E RN 2R L. B ERIRZ T & 5200ppm
TREICEEER ZHEL 72 (Fig.13), ¥V F X b
O Yy ORI HED R L, BRI A WS L,
FAEOFREIC TICEH G- LG5 L S h 5,

(10) BRREAGERAN D
VYT A aevid, TR EARMER. EEE
B OO S MK & o 72 RN IR O R BRI $5

=
(=3
S

o

Q

23]
-3
":; £ 8
3 § N M 200ppm
2 FE’% 601 M 100ppm
TS §
88 & 50ppm
22
2 g 5 [ 25ppm
=57 204
B

5]

>

%]

o

0 -

Inoculation: ascospore suspension was inoculated to drybean.
Application: 5 days after inoculation, mandestrobin suspension
was applied to drybean.

Assessment: 16 days after incubation, the number of sclerotia on
infected drybean was counted. (UTC average: 9.3 sclerotia/plant)

IEFEEN Inhibitory activity of mandestrobin against
sclerotia production on drybean infected
by S. sclerotiorum

YT A MOE > DR

FRIFFLETDAT — VIS L CBHEDREA L, H
RO 4 s 2 4 3V 7 CRAIRE IZ R 2 5 R A
frxhz (Fig. 14).

(11) 1EFHRAE

YYTAMBEYDEDORER ANT b T LDD,
E72 BRI & U TPREKO I ba v F )7
Complex-MHFEWEMEA G T2 &k e hiz, Thi
FEAE 572012, vy F Aty OI by Ry
7 AR SR PH A I & G U 72, AR O 3 b
IV P 7R AEHWT, ONADHA & & L -
Complex-I%* 5 Complex-Il 0D 78 1{z3% 52 BH 2 i 1
K O*@Cytochrome C3E T4 % F V> 72 Complex-11 7
5 Complex-1 D& {53 R FHLE RS % 514l L 72 &
ZAH, XUTA M i hIcH LTSV
=M (ECso @ W99nM, @50nM) %7~ L 7= (Fig. 15
(@), Fig. 15 0)). Y LEOER2» S5, vV F 2 bav
v OAEFHBEAE 2 Complex-TIFHE T H 5 Z & A5 »»
Lo,

7 % . Complex-TBH 3 A X, 32 12Qol & Qil
(Quinone inside Inhibitor) AHISNTWEH, vV T
Z b a3 QolRRE Al & B O s A H LT\
728, QolAITH % LML 5,

(12) fE~ D% 4

JEAEA P a ) o REEANL, EECRS LA
2, BEDIOEGA, £ 2IIRAESZEOEWEE 2
F— VTP L =35A 5 BT, EOBHLREF IR &
EDIENEIREZF I ZZ T ZENMENA TS, —J,

Apothecia Ascospore
Apothecial Ascospore
spread
Development Ascospore
— germination
Sde“’“a. mandestrobin

Q@

Sclerotial
Development

Mycelial growth

IEEEIE Inhibitory sites of mandestrobin in the life cycle of S. sclerotiorum
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@ 807

60 ]

40

%inhibition

20 1

m 10uM
m 25:M
M 0.63uM
[ 0.16pM
[ 0.039uM

H

mandestrobin azoxystrobin

(b) 100 A
80 A

60

%inhibition

40

g

mandestrobin azoxystrobin

boscalid tolfenpyrad

N 10uM
W 25uM
M 0.63uM
[ 0.16uM
[] 0.039uM

||
boscalid tolfenpyrad

Reference compounds : azoxystrobin as Complex-IIl inhibitor, boscalid as Complex-II inhibitor and tolfenpyrad as Complex-I inhibitor.
Test condition: (a) NADH was added into crude mitochondrial fraction of S. sclerotiorum with tested fungicides, and incubated for 35minutes in 25°C.
(b) cytochrome C was added into crude mitochondrial fraction of S. sclerotiorum with tested fungicides, and incubated for 35minutes in 25°C.

IEEEEE  Inhibitory activity of mandestrobin against electron transport chain on mitochondria extracted from

S. sclerotiorum

1L Phytotoxicity of mandestrobin on crops

Crop Phytotoxicity

Apple —
Japanese pear _
Vine —
Tea —
Cherry —
Peach —
Persimmon —_
Japanese apricot —
Soybean —
Drybean —
Azuki bean —
Lettuce —
Cabbage —
Tomato —
Eggplant —
Cucumber —
Rice —
Water melone —
Melone —

Foliar application of mandestrobin 400ppm to the plant in field.
— : No phytotoxicity

v VT A M vid, wEOMGEEERE CIZIEH L
MR & 2 2 EERIEFED S Tukyy (Table 2) .
FRlZ, #EY) 2208\ F Y ORfEIc BV TE, <
VFAMEVIEEMASEETH S (Table 3) .

10

1ELIERER Phytotoxicity of mandestrobin on
Japanese pear

Growth stage of Japanese pear

Before Petal 10 days after
flowering fall end of flowering

Product Conc.

mandestrobin  200ppm — — _

Location: Ibaraki prefecture, Japan

Application: Foliar application, 1 time at each growth stage.
Variety: Kosui

— : No phytotoxicity

72, b bOI bV P THOEEZHNT, <
VTFZ a0 REEEE AT L2 2 A,
P bIFTIVERY 7ICRTBHEEE (ECso
12000nM) (FEAFEE I b2 Y TSRS 2R
(ECs0 50nM) 1ZKk& <% -7 (Tabled), Bi5, vV
F2 b oI b ay B IS 5 AN
KL, ZOVERMER, vV F 2 b r ey Ok
HY)V20O—HRTHBEEZ LN,

3. KM

1) 4 v 7 vEEE

AV YRR BITE LIRS 4 v v ek KOV
o THRAE L, WRICKE aiE4 872563, BEAEM
MR ICREG ) 22 2838 0 e RPERIOILHEE Tl
FATERI A & 2lnl ~ 3l DR 23 Ik Eh b, Al
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Inhibitory activity of mandestrobin and
other Qols against electron transport
chain from Complex-II to Complex-III of
mitochondria extracted from Tomato and
S. sclerotiorum

1Cs0 (nM)
Compound Lycopersicon . L/S*
esculentum S. sclerotiorum
(Tomato)
mandestrobin 12000 50 240
azoxystrobin 1400 30 47
kresoxim-methyl 440 10 44

*L: ICs0 against mitochondria extracted from Lycopersicon
esculentum

S: ICs0 against mitochondria extracted S. sclerotiorum

W FETEHA R AL 1Rl 00 AU 2470, TRERIR. 6
SR B KOS TR X N B L HEHI X B 4 TD
AR A FEh L 72

FOWER, vV T2 bur i, A RS
85%. FEWRFESLDHMFAERIMDA v 7 v FKR O b
ARERIC BT, mOBIBREIR AR U, AwEER
LEWERAMEAEL TS &% 517 (Fig. 16).

2) F v HBEw
E[NTIE & BEWIZAEROI, FRBERT#% O

40.0 4

aanl

133ppm 200ppm 200ppm 333ppm

disease severity
oo
f=}
(=}
|

mandestrobin boscalid UTC

pyribencarb

Location: Hyogo prefecture, Japan

Application: single foliar application was conducted at the end of
flowering.
Reference compounds: pyribencarb and boscalid as commercial
standard
Assessment: assessment was conducted on 19 days after fungicide
application.
disease criteria of each plant was assessed according to following
disease index. (26 lants/replication, 3 to 4 replications/treatment).
disease index
0; no symptom. 1; 25% of plant was infected,
2; 50% of plant was infected, 3; 75% of plant was infected.
4; whole parts of plant was infected.
disease severity index was calculated according to formula (I).
formula (I)=100*Y(k *n)/ (4 *N)
k; disease index, n; number of plant of each disease index,
N; total number of plant of each replication

Error bar: standard deviation

IEEEIN  Efficacy against sclerotinia rot on
drybean in field condition

{FRALE 2016

YT A MOE > DR

Pibga iR & ST B99, —J5, %Iz v HE
IS B FR £ COTFRIIM A R0 & X h,
FITEHI DB TR D A 2 & T VRN DI
RIRD S5NTND, TOL, AWEANDBZLIFIZ
BNEYYFAIaE Il 5 TUIZOMERES R X
LTI TH B EEZ O, T I TAREBE T ¥
Hifie @D TREAALND 44 3V 2) O3HATC
PR A AT, ARFIOWGHEERE R 2 F2ht L 72,

ZFOFR, v VT A o i3, WA O TR R
DAT%BD L RESRME T, F Y BERISH L TEWE
bR %R L7 (Fig. 17). LEX D KANTEWHE
HEEzELTWSE EEL SN,

'

e

IS
|

disease incidence
Do
(=]
>
|

0.0

flowering petal fall

+petal fall

flowering
+petal fall

petal fall

133ppm 25ppm

mandestrobin difenoconazole

Location: Hyogo prefecture, Japan

Application: foliar application. 1 time in flowering, or 2 times at
flowering and petal fall period.

Reference compound: difenoconazole as commercial standard

Assessment: incidence on flower was assessed 13 days after
final fungicide application (124-166 flowers/replication,
3replications/treatment).

Error bar: standard deviation

FeEA| Efficacy against scab on Japanese pear in
field condition

(3) EEJKEWR. TEFET Y AR

EERKERB LOEEAES Y ZEHORIZ. BT
DA 6§ H - Wk L UTEEIC L B IEARRICH
Bl EEICKTDIREBEREDOOEDEEZL LN T
W5, R, R TIREROEIMEEEHE L
T, HUARERE A S §IREEDE 2 720 E > TE T
BO. EITOAEOBARE (£ 704 v 42 —I3L) T
ENRERTNE S IRt E U TEEICE ST
XETWWb, ZITETINA VA —INLEETOY YT
Z MaEYOEEIKENL XOEESET Y AEHON
2R %% )R 2 FEhE L 7=,

FOFER, v VF A Vi, WThopEEIZON
T BB D FIFRED15% RO DAL T Tl
BHo7=h, BITEARRNRE 2 T4 v 2 =S ILOM TR
MIBEDORMET, Ly iICmObikRRIR 2R L7 (Fig.18).
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307
254
20 4

154

%incidence

10

practical residual practical residual

133ppm 150ppm

iminoctadine
albesilate

mandestrobin

Location: Hyogo prefecture, Japan

practical residual

tebuconazole

M Brown rot

[ Phomopsis rot

practical residual

34 + 68ppm

pyraclostrobin +
boscalid

Application: foliar applications was started when fruits became about half final size.
—practical; number of application was 6 time (6/11, 6/19, 6/27, 7/4, 7/11, 7/23)

—residual; number of application was 3 time (6/11, 6/27, 7/11)

Reference compounds: iminoctadine albesilate, tebuconazole and pyraclostrobin+boscalid as commercial standard
Assessment: disease incidence of harvested fruits was assessed after 7 days strage at 25°C (assesses 35-68fruits/replications,

3replications/treatment).
Error bar: standard deviation

IEEEEN  Efficacy against brown rot and Phomopsis rot on peach in field condition

ZDZ ENSARBNTEERIREN - TEFRETT Y ZTEHL
WHHBRIC I W T, ST A, #7004 v 4 —
IV IZ & R TTRE A A A LT B EE LS
nizz,

KA

HARTIRE - BB rd IS EAZ 7 L
7®7uar 7L (vVFAbav¥y:i40%, Fig.19) &
LT, 20155F9 H IS B8k, 20161 HIC Lifi & hrz,
AEIFENT, XEIEHEEHL, & ICHEBRIC
ENRE BT 245D 2 L) VR
HWAITH O, LS IR b aL, etk
NEVWEAITH 5, 20 AEANZ, YitoE <D

IEEPEEN SCLEA® flowable (250mL)

12

7 a7 7UFER. BAIORE K< FardkEtE
IZEh T3,

BB BRSO SNSRI, ZDIFEAL
DARICERU TH§ 2 Al L e 5, KRANK, KER
REDAECEICE N, F72. #ERO T a7 TILANZEA,
AREREE W THIORE (1) 2 ThEnl e
25, FEFHEEOKER DI | BAfEE DO
MR o Tdh 55, WO o PRIzl - ARG &
BoTWb, MAT, &ahrdbhnizo, EERD 4
VOGN RS LR HHE . KAORRES A S B
Al Oyl s & NTIHEAlD) & UG s F R 4 5%
MFBZELEHBE LA ) —= v ZER (Table 5)
75 6 NS A AL BLA & ofya ik IbiAS R (Table 6)
EINT

— 5. BAIRIELA X AR ORBIK 7 &
AR I ORI G L. Zhaihhe LR
T AL ICIERRMMEMK T T2 &2 0w R H D |
U % DIEMRTFRAE T 215N h D 2o BRI OB 7§
WRBENTNS, KAWL, MEMEETBRO
TR 25l 3 2 729, fEW 3 210h D IC/EhE
[T 7 A h BB LTINS T 4 V7 4 Vb aflif]
LET LA LU, WHOREIZE > 7k
(Table 7).

ko &I, KENZ. KEREICRET 2054
BLWMOPANRESTH D Bt DIV OGS
PR XN, EhT7a7 TLBEE 55 Twb,

Table 8iZ2 7 L 7®7 u 7 7L ONREN P b
M A2, AREAOYEZ & N e P
WD TR TH %,
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1R Screening study to find an optimum combination system of dispersant and antifoamer

® Mandestrobin flowable Mandestrobin flowable Mandestrobin flowable
. SCLEA® flowable . . . L . .
Formulations*! . .. with combination with combination with combination
(with combination system A)
system B system C system D
Persistent foam*2 (mL) 0 13 13 22

*1 Each mandestrobin formulation is used in different combination systems of dispersant and antifoamer.

*2 250 mL cylinder, 53.6 ppm water, 500 times, 20°C, 1 min.

1IN Comparison study on persistent foam with competitor’s products

Formulations SCLEA® flowable

Commercial standard-1

Commercial standard-2

Persistent foam* (mL) 0

20 22

* 250 mL cylinder, 53.6 ppm water, 500 times, 20°C, 1 min.

1A Comparative study of pollution level on a surface of paraffin film

SCLEA® flowable

N
Formulations (with combination system A)

Mandestrobin flowable Mandestrobin flowable Mandestrobin flowable
with combination

with combination with combination
system F system G

Pollution level*2 —

+ +

*1 Each mandestrobin formulation is used in different combination systems of dispersant and antifoamer.

*2 ——: nearly pollution-free, - : essentially non polluted, +: polluted

1IN Physical and chemical properties of

SCLEA® flowable
Items Typical value (Methods)
Appearance Whitish viscous liquid (Visual observation)
Density 1.08 g/mL (20°C)
pH 7.4 (Electric pH meter, neat)
Viscosity 1515 mPa - s (Brookfield viscometer,

Spindle No.2, 6 rpm, 25°C)

Suspensibility 99 % (250 mL cylinder, 53.6 ppm water,
500 times, 20°C, 15 min.)

Persistent foam 0 mL (250 mL cylinder, 53.6 ppm water,
500 times, 20°C, 1 min.)

Stability Physical and chemical properties after
storage at ambient temperature for 4 years
were very stable

1ELIEREE Acute toxicity summary of mandestrobin

I BN TE, KENHO=—-XIZ/hE SV v
7 A bueyBEFEIORN Edic HiE L, BUE, $iEH
B TH B,

= - U - %E

1. WILEMEH
(1) S, Wt & OB AR

v VT A u e vk K UM0% AKFIAl (40%SC)
DRERE, R, WA IZ VT, ®HET
LI H B WIFHEE L MEIRORBIZ £ <, wih
DIGAERE T & BRI 572 vV T2 bR
VIR RRIS 9 2 SRS WM A R S F A,
40 % AKHIANIFZER_ERIENE 2 LIS X 3 FERICHE
MEeDTH o7z KIEISHT ZHEMEE~ Y7 X b

Test type mandestrobin mandestrobin 40%SC
Rat acute oral (LDso) > 2000 mg/kg > 2000 mg/kg
Rat acute dermal (LDs0) > 2000 mg/kg > 2000 mg/kg

Rat inhalation (LCs0)
Eye irritation (Rabbit) Mild irritant
Skin irritation (Rabbit) Non-irritant

Skin sensitization (Guinea pig) Non-sensitizer

> 4964 mg/md of air (4-hour, nose only exposure) —

Practically non-irritant
Non-irritant
Non-sensitizer

{FRALE 2016
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O b VR Ts KO0 % AKFIAT L 12580 & ik 5 7z,
FRERAEMEIX, v v F 2 b e ¥ VF{KTidMaximiza-
tioni: T, 40 % KAIFITiZBuehlerii T & faMET
»H-72 (Table 9).

(2) WhEME. 18R & O

Ty b, v A, A XEHWERZME, EEtE
FUORFEERBORER, vV F2 hu ¥V ERAKE
8592 L. (RERNIHF & OB RICT 2580
I IZ o T, S E R ORI & OMFHIEAE A A
JHFREREDZE AL 2 R 4 5 IR AE AL B T H D% 8)
BT NI s, mwgBEEEL N
(Table10), 7 v FBXOww 2I2HWT, R
RO ENLnroT,

(3) A - FEEHNE
7y P B XUYHF a2 R TR

IS U TR R e hahr 572, 5o M &
W2 IR R I3, BUERE 5 K ORISR
ERD & Nl 5 7z REINZ DOV TR DO R
BENDFRD SN2, BRI O — et # ) 228 C

2 B OREH EMEIZ B L 7z RN B L E 4
Hh7z (Table11),

(4) wpEREME S & OV
7 v b & W7z 2 E R RS Fo & UMl 2V At

FMEAB T, WS & R R Aot R EER

wohkhroTz, 720 T v b EO 2GRN
IZRWT, REHERRIC T 2B S s h 5 72
(Table 12) .

(5) BRHEMEABR
3 IFT A I KUK & Al 7RI A2 AR

BR. F v A =— 20 A 28 =itk V7omtiie 2 v 7z

1IN0 Subacute and chronic toxicity summary of mandestrobin

Species Administration route and duration Dose NOAEL (mg/kg/day)
Rat Dermal, 28 days 100, 300, 1000 mg/kg/day Male: 1000
Female: 1000
Rat Oral (in diet), 13 weeks 800, 4000, 10000, 20000 ppm Male: 743 (10000 ppm)
Female: 789 (10000 ppm)
Rat Oral (in diet), 24 months 400, 2000, 7000, 15000 ppm Male: 105 (2000 ppm)
Female: 26.7 (400 ppm)
Mouse Oral (in diet), 13 weeks 1750, 3500, 7000 ppm Male: 807 (7000 ppm)
Female: 1110 (7000 ppm)
Mouse Oral (in diet), 18 months 700, 2000, 7000 ppm Male: 824 (7000 ppm)
Female: 994 (7000 ppm)
Dog Oral (in diet), 13 weeks 4000, 12000, 40000 ppm Male: 90.0 (4000 ppm)
Female: 103 (4000 ppm)
Dog Oral (in diet), 12 months 200, 800, 4000, 8000 ppm Male: 19.2 (800 ppm)

Female: 92.0 (4000 ppm)

1ELIERER  Developmental and reproductive toxicity summary of mandestrobin

Administration route

Study Species A Dose NOAEL (mg/kg/day)
and duration
Rat Oral (gavage) 100, 300, 1000 Maternal 300
Developmental Days 6-19 of gestation mg/kg/day Fetal 1000
toxicity Rabbit Oral (gavage) 100, 300, 1000 Maternal 1000
abbi
Days 7-28 of gestation mg/kg/day Fetal 1000
Systemic
Male: 56.15 (1000 ppm)
Female: 62.48 (1000 ppm)
. Parental .
Two-generation Reproductive
reproductive Rat Oral (in diet) 1000, 3000, 10000 ppm Male: 559.1 (10000 ppm)

toxicity

Female: 628.5 (10000 ppm)

Systemic
Offsprings Male: 56.15 (1000 ppm)
Female: 62.48 (1000 ppm)

14
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1IN PH Neurotoxicity and immunotoxicity summary of mandestrobin

Administration route

Study Species . Dose NOAEL (mg/kg/day)
and duration
Male: 1000
Rat Acute oral (gavage) 500, 1000, 2000 mg/kg/day ae
. Female: 1000
Neurotoxicity
L Male: 338 (5000 ppm)
Rat Oral (in diet), 13 weeks 1500, 5000, 15000 ppm
Female: 1223 (15000 ppm)
Immunotoxicity Rat (female) Oral (in diet), 4 weeks 1500, 5000, 15000 ppm 1419 (15000 ppm)

1ElIENERE  Mutagenicity summary of mandestrobin

Study Study design Results
S. typhimurium TA98, TA100, TA1535 and TA1537
. +S9 mix: 39.1-1250 pg/plate
Reverse mutation ) .
-S9 mix: 9.77-313 pg/plate Negative
(Ames test) .
E.coli WP2uvrA
—/+S9 mix: 156-5000 pg/plate
Chinese hamster V79
Gene mutation +S9 mix: 8.0-144 pg/mL (4 hours), 16.0-144 pg/mL (24 hours) Negative
-S9 mix: 1.0-10 pg/mL (4 hours), 7.5-50 pg/mL (24 hours)
. Chinese hamster CHL/IU
In vitro chromosomal X .
berrati +S9 mix: 100-150 ug/mL (6 hours) Negative
aberration
—-S9 mix: 40-80 ug/mL (6 hours), 3.91-15.6 pg/mL (24 hours)
. CD-1 mice .
Micronucleus Negative

500, 1000, 2000 mg/kg (gavage)

BT RREFERE, F v 4 =— XL 27 =itk
CHL/IUAMNE & AW @R FRRABR, ~ 7 2/
ZFHE L 7R WIh TS 572 (Table 13).

2. E% - EmAH

(1) #nicsF 5R_0H

UCTHE L2~ VT A2 b ab vk Ty MRS
L7z Z A, NIRRT EEIZT0Mm Lz,
Z O, ER IR TSR X L, HRk
NOEHMEB K ORI S5z, VT A by
VOFEELRRHISE, * FLEB LU T 2 =L ED
& Z sk 2o a v gfas, N Fufbe
ZRUHE L BALIZ X B & D7 5 7=, HIHEMERER D &G
By, ROBSEhEZvYFZ b ryDI v Mo
BB ARNIINERIZ90% DL & fiE x iz,

(2) KN E1F 5 R

UCREEA & - TSRO s 45 U, v 4
2B &0 h7zh) TR#ERABR AT 7224, wWih
DIEWZBNTEY YT A b a by OREREIZIET
FRET, 72/ F2FOAMTE U 2 721350700 %
FUFEDOKIEIL & Zh 61k < Bifaafb. 567 2 FLdk
DHNKRF VIO, O F LT T =
ST —-FIASEEOHRHETH Y. T O—HITREPIREK
BOMZHDAEN D EE X 6z,

{FRALE 2016

3. REEHSLUKRY

(1) Az %00

UCKEEIAR & - 2K il ¢, v v 7 A bae
VIdpH 4. 7F K CIDMEMHEH TRIETH - 7208, #%
i (pH7) HEIUHAK (pH7~8) HTOs RN
HGHZ K 0 F L <k S h, okl Gionicks
I AEOKECHERE) 3. ZhEh11.0~178HFB &
U121~205HTH D, 722 T—FIEEDT T H
LA D53 T-INEENT & 2 AU < BAE G, X 612
N3 it % 520 RIS B LR RN & IR S h 7z,

(2) LHERIZI T B RGHE

UCTHER L 2w V7 X b u b VidiER HEPIC B
WCERIH (20C) 50.6~323H T L, 7/ %
FD2F 7213500 * FULEEDRE(L, O x FL{bis &
V7 2 =2V —FIAERORZR L 2 ki < LA %
T, RIS B bR R & TR LS 52, T
HRMEN SRR Xz, 72, FHERRE ETOSRITE
HEGHZ OO S . 2 OB (20C) (1 3EHEETHX
B LUOMHEX T2 h63.9~75.7H (. &=
DERKBENT) BXUTL7~829HTH - 7=,

(3) uErkH

WKk, HEA, FEULE. Ei k. BTk K OTEIE MM
WY F 2 Fa ¥ v40% 7 a7 7ILFID200005 7
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B % 300 L/10 aD #4 ¢6~7 H Ml CEF3lalfdh L 7=
L2 A, mGIRHIEE130.99~3.79 mg/kg TH D, H
Z A 1313.5~90.7H T dH - 7=,

(4) TR

T4y M)y eESRAE S LIk T 2
b OEBRFREA R CHIE U 721 fR I Kroc (ads)
B K OWEE R E K ocdes) 13287 ~797 % & 1U8340~1003 T
b o7z,

(5) Temmsksd

2VUFZ Uy 40% 7 a7 TILAEE 2000057 F L.
150~460 L/10 aD#IA T, FaciZn L2227/ 7H
MR TIMLEE Lz & 2 A, IR IR IE O s i3
ERA AR ~29.6 ppm T H > 72,

eI ARG - 770, Fr Y, L& R,
Y, 2woD, WATAZH., TV, Aar, 3
g, 98, TEFOk, ATk, k. V-TL A X,
BILFE, IZbT b, ERAAED. SRVATA.
AZED, x40V TEE, BHIES. K DAL,
HAZL, L5, &

(6) #AEmsR

2 VT A MY V40% 7 a7 TILEID200005 AN
%300 L/10 a0 #IA T, 7THRIBET3MEMLELL 7= = b
RGO BRI E L ThRB IO -~V &4
WLzl ZA, vV T A buvy Ok imiED
bWl FhdEERA (0.01 ppm) KT -7z,

4. FEEMEMICHT HHE
APETIRER, IV NF, B, KRS B XU R
2B 5 ikBRfSE R % Table 1412849 L 7=,

(1) KPEEIRER RS 3 % 58
YUTAMBEVEEDOIL FF IV ABEID
WRARKRE D 2 EEEM (LCso/ECs0/ErCso) 1&. Zh
Thil4, 128KU84mg/LTh-7, /2, YU/ T A
b Y40 % KFIAI TORFEEMIZZ 232, 3.0%
KU12.0mg/LTh >72, I b6 DEIZFEEH A, 65 FAE
SNBEBAPORE LD BHFITEHLS, vV T A b
Ty OKEBREICRIETTREI NN B L 61 b,

(2) IUNF, BB IOKHERE W 5 HE
YUTFA MO VIREDYA I IVNFIIEITS
RO S Fo X O 5 T2 ME#HEE  (LDso) 1372
T4 >100.71, >100 pg/¥HTH>7=, vV T A b1
Y 40% KFIF OEIZ 1T 2R OB 5 TOMRREIZ
20% T, BEISHLTERBIAD O A, 72, K
WEEPNZE LTI, 290 2F—H TV E=, 241
TECANTHALYBEUOF ¥ /NT T T 7 INNFOH
filf 5-TOEFEHRFIL2.0~4.0% TH -7, ThEDT
L, EATOY Y FZ Lo yDIVNF, &
BEXOKRMERFICRETHEIRNEEL N5,

(3) BMHIIxd B
VYTFAMREVREEKOT) vy X TI2EBT S8
M55 < RS- TOLDsofii 13 > 2250 mg/kg TdH -
2o TOZENE, EfHTHOYYTFAIuL VDL
FICRITTHBEIENEELON D,

PlXb, = F 2 bav I3MalEimmort4 352
PERMRIREL . BHICH 2o THEEL =& LT RE
M - S K OB 2 & R A O BB
WD EEZ OGNS, 72, BEhTOXE), JERER
AN B RERH B D W TR A A A ATRE T
brEEILZENS,

1ELEIENEY  Ecotoxicological summary of mandestrobin on non-target organisms

Test substance Test species

Test type Results

Aquati Carp Acute (96 hrs) LCs0=1.4 mg/L
uatic
d . Daphnia magna Acute (48 hrs) ECs0=1.2mg/L
organisms
. Green alga* Acute (72 hrs) ErCso = 3.4 mg/L
mandestrobin - .
H b Apis mellifera Acute oral (48 hrs) LDso > 110.71 pug/bee
oneybee
v Apis mellifera Acute contact (48 hrs) LDso > 100 pg/bee
Bird Bobwhite quail Acute oral LDso > 2250 mg/kg
. Carp Acute (96 hrs) LCs0=3.2mg/L
Aquatic .
. Daphnia magna Acute (48 hrs) ECs0 = 3.0 mg/L
organisms
. Green alga* Acute (72 hrs) ErCso = 12.0 mg/L
mandestrobin - - ; :
A%WG Silkworm Bombyx mori Acute oral (7 days) mortality 2.0% (at 200 mg a.i./L)
0

Amblyseius swirskii (adult)

Natural enemy Orius strigicollis (adult)

Aphelinus asychis (adult)

Acute contact (72 hrs)
Acute contact (72 hrs)
Acute contact (72 hrs)

mortality 2.0% (at 200 mg a.i./L)
mortality 2.0% (at 200 mg a.i./L)
mortality 4.0% (at 200 mg a.i./L)

* Pseudokirchneriella subcapitata
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VYT A VIIHEEREOEERDIZE A ED
Wz oW THHSE MR 28§, [5G aERIC B
WK, A Y VERR, Y BERR 2 OIS
FIIH LT EOWERMERT, S5ICEREY 27D
EOIG (Y BESE) TEHEH2TTEET H 5 5,
BN E AT 2 HBREAITH 5.

SHOBEHCH7-D. v VT A ravyEHWE
BRIAROFHIERE X 51275 %, WHEY 22~ %
VAV NEFBZENL, BUBIZBWTARRE AN
FHTE 2 & 5 12T R A X > T <,

A

YUTFA MO YORRIZY 5 TR, — M
NH AN 2. SERET RO ATBIEAN B &
OHEIb 2. K & OFRBRIFZEHEEI O )7 % 12 &
D EHFHERBER 2 O ZWE 2 W20 Z LI
WEHT 2L L BI0, SHEGIEhiE THEL T
fEE BREOHEL LT ET,
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