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Abstract To test the acute toxicity of herbidicin A, made of natural herbicidal material on rodents (mice
and rats) and rabbits, mouse acute oral toxicity, rat acute dermal toxicity and rabbit acute dermal/eye
irritation/corrosion tests were performed. In the mouse acute oral toxicity tests, after one oral injection of
herbidicin A (2,000 mg/kg b.w), no fatalities or apparent abnormalities of the mice were observed during 14
days of monitoring period. In the rat acute dermal toxicity tests, after applying a single dose of herbidicin A
(2,000 mg/kg b.w) evenly to the skin, no lethality or visible sign of dermal toxicity were observed during 14
days of monitoring period. In the rabbit dermal/eye irritation/corrosion tests, after applying 0.5 g of raw
herbicidin A on the skin, and 0.1 g on the ocular membrane, no toxic symptoms were shown on the skin or
eyes of rabbits. The results of this study showed that herbicidin A was little to no toxicity to mice, rats and
rabbits at the standard concentration of the basic test stage.
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S8 dAlo] Jint wEhA YA oR o xS WAls]
M 71E A1 AzART S 54 &
Aol i o2 ebA s Al 2.9 Al 2A 7o) 27-H )

SfFolxe olH g AzA LS Sl Al 7HSl
Fo] e AE 5olF l At 2oy nEe] Ak
e M f= AN =4S R EY nid=oly
olEo] Aikshe IAMHES o] &3 HAE LA AZA &
Alsp fate] haks] FXE T UtH(Duke et al, 2000;
Mitchell et al., 2001; Chaimovitsh et al., 2010; Bailey and
Falk, 2011; Bailey, 2014).

A o) 2409 AzAE 71E Y Azuek A )
§ol vlsl YF8o] ot JrjHOE HAH ROz 7t
3 ATHPyon et al,, 2017). U F7184 AZAE thA

5ol AMAED TAES BET ARE AxA )
R 9lgh B A7) ool T YA, AEFE A
ob4] 1E AAo|tHKim et al., 1996; Kim et al., 1997;
Park et al., 2012; Lee et al., 2013; Won et al., 2015; Kim
et al., 2015; Kim et al., 2018).

W AzRA L] B AR A A Al gk At
) FQslth AZA HE AP AYAT AR
o ]3P glufosinate®] A= FAH T4 (LDsp: 1500~
2000 mgkg)a SHIEARE 2 AT AFAD) BT
= 1} JK(Cox C., 1996). Koo et al. (2011)= methozolin
o] F4 ZAT(LDsy: 2,000 mgkg bow o)) B Aw] EAA)
3 (LDsy: 4000 mg/kg b.w ©17F), ZFA=4 2 ebdut A=
AAEAAE RIS} Suyatnas}t Darmayanti (2003)=
glyphosate isopropylamine} 2,4 D-isopropylamine 2] &3t
ol theh SHlEA=A AR A RS SRk SRR A
A A LAl ek 5487 A7FAEE A §
< “deielth,

Shrsleld oM AJElAl wek LRz 1844
AAE S8l mdE tAA 71 35 24 E Adketar 9l
om, HAE3E flel SHsdAteH 5o YAaH
o} 529 5% 7KL Sith(Won et al., 2015; Park et al,
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ANEEZ 9 AT

B EXA o) ALg-3k 9AlE HAAZEA A herbicidin
A (95%, powden)Z =3}t 0 2R A|gHkol ARE-
SIATE 54 AlE2 A9 HEEE SEAIEY HHEY

Aok =4 7157 75 APEEAdolA ol Folxld.

EEANEL 1gsd4d AR oA &
(M35 NAS-201901, NAS-202001) s33skich. & <
Tol| ARg-gF mR-2(ICR A, 75738 )9} P (Sprague
Dawley rat, 7% $7), 22|32 E7](New Zealand White
rabbit, 777 WA= AL Y RIS A )
oA Felstlen, &% 22£2°C, FE 55+ 10%, 12417
o WdzoA dFL7F AT F AREERATE LAY
58 =& A FAAF

D} SMATSMAENSESTY)
ph-2el] tigk 74737544192 OECDY] 7ol =2kl
(OECD, 2001) ¥ 5&754 2] TsoFd dAle] 557
1 9 A554 A7 HH(RDA, 2019)°] #9374+
=4 A8 F SRS EH Tk Agsith AlE
Ho|E 4ANZF FAAZ L B4
T nle-2o] AEE 243 1 FA 9 wet herbicidin A
Folgg A3 APS vRe-2 el tisl 2=
W AYE =, 194 Aol vhe-2 3utE]el] her-
bicidin 2,000 mgkg bws EUE o|&3le] A= 13 74
T TSk, 2wAl A Al whe-2 3uiEel] 19Ae
2913} oFo 7 AR 18] ATEASIISH herbicidin &
ok & AR FAAIA T AIEEE AR e
-2 XAF 9 B Fol T 30, 1, 2, 3, 4417k,
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Ao B2 3 308 1, 2, 3, 4N 7kl 28] 149 Fot )
247 7kmle) AT HE ATe Fol T 14 Bt F

N
Irj}i
1o
ro
Ay

i
oX,
>,
)
N
FN
A
o
it



336 HISS . ZJfA]

olf

43

A

it

J[NA

7| LRX=SHA-

E71] gk IRASA4AE-S OECDS]  7hol =gl
(OECD, 2015) ¥ &3I4 1A TsFd dAle] 557
1 9 AEFFA A7 W (RDA, 2019)0] FFA=
3 Aol Eate] Algstnh F5A54 A AL A
KIS AEa7] S8l B7] § FHE 7] o) &
°}* 7471 FF)E ol8-ste] WAl ARSI AE- A

T3 BE-S paste A2] herbicidin A 0.5 g& #4317 vlE
745(2 cm x 3 em)Z YB3 X = 7 A=40] = H
O] Z(Coban™ tape, (F)eH=222]M)E ALGA AL, FA] Al
YollM= 38, 1, 417, 1 Aol 4X st AR
o HHE AAA. AHS E7] v E o]&ste] =

AXE T ERINE 2R A=, 27 APl B
1mhe], ERIN = 2nlE]E AREEIITE 27IA A =
7] 1mEE ARgete] & F91E AlRste] ) 198 A
B 2em x 3 em)dte] g 3ol EFE 30% EtOHS
g x5 FAEle] A7 =& § AASAAL, YA
3329 = herbicidin 0.5 g& A 2|3k X & Fa5 &
4 AZF ERt mE2AIR o A AL YR
AMNHelM = E7] 2utelel thal oA A
2 Axsy, 9@ 2em x 3 em)yS Fsto] thET
30% EtOH A&, 2|7l herbicidin A05gHAE
AIZE St A S A ASLAL RS st B &
4AI7E 2R3 ) 244 70efe) 397 AL B ke 7
4 a8)a E—%—PA S #Esilon, 257 AN HE
SFaL 83] AlTS

> 351,
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2578 Aol Fate Aldsisith Al E7] 3ukE

d 2AR AP, 27NN BT 19,
Aol e 2 E ARSIt AEle E7] % "\:«] B
AS 7HA FoldA herbicidin A 0.1 g8 THOE

sl 93 ARENL WS PSS DALY o |

27t A8, FAES UEE w8 URTE SuTh
Herbicidin AS 23 A7}, 283 24X 7t} 397} E7)
o] AL & o)l e, oA, Ad, AuEE e #Es
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AL, AT 257 83] S sint.
Zn Y 0@

A SMHETEHEIL
79 v gFlo] AlFEZ herbicidin AS 3 o
I 2,000 mgkgS 2 o] A} 194 2 2
oA AbgE JHAle flIlAL, AEEE AdE
& B A FUTHTable 1). 2|3 wRe-2 A5
1, 227 AlgolA 14d Foll 242} 3.7 g, 2.5 g9
S7F URAARE, EolHgl AF wsk= flAthH(Table 2)
o4k} 7ol herbicidin A9 HH-2ol] thEk FA7ATEAA]
oAl A=Al 7108 oldt 4 4, Ae ¥t &
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Table 1. Number of dead or clinical abnormal female mice in acute oral toxicity experiments using herbicidin A

Dose level Hours after administration Days after administration
Test (mg/kg, Items
types b.w) 05 1 2 3 4 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Dead 03 03 03 03 03 0/3 03 0/3 03 03 0/3 03 0/3 0/3 0/3 03 0/3 0/3 0/3
1 step 2.000 mice
test ’ Clinical
signs 03 03 03 03 03 0/3 03 0/3 03 0/3 0/3 03 03 0/3 0/3 03 0/3 0/3 0/3
Dead 03 03 03 03 03 0/3 03 0/3 03 0/3 0/3 03 03 0/3 0/3 03 0/3 0/3 0/3
Zstep 2.000 mice
test ’ Clinical
signs 03 03 03 03 03 03 03 03 03 03 0/3 0/3 03 0/3 0/3 0/3 03 0/3 0/3
Table 2. Body weight changes in female mice of acute oral toxicity experiments using herbicidin A
Test types Dose level Body weight (g)” at the indicated time
P (mg/kg, b.w) Days 0 Day 1 Day 7 Day 14
1 step test 2,000 25.17+£0.26 25.74+0.33 27.68 +0.52 28.88 +1.23
2 step test 2,000 25.74+0.39 24.68 +1.42 25.67 +1.83 2826 +1.52

YValues are presented as mean + S.D. (n=3).
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OECD 7}o]=2}RI(OECD, 2001)¢] Annex 2dell ]3]l GHS
(Globally Harmonized classification System for chemical

=

substances and mixtures) Category = “Category 5 /
Unclassified™] ag¢=o] AF5/d0] w9 ¥e 7oz
@5 %13 (United Nations, 2019) LDsXI= 5,000 mg/kg b.w
oo R HriE et

U= EPAS] F9F =4 Rl W= 34 7T LDsk
o] A=A (high toxicityy> <50, 57F 57d(moderate toxicity)
51-500, A="d(low toxicity) 501-5,000 ZL2]3L nfj-$-
o = (very low toxicity)S >5,000 mgkg o= ‘?'*r‘O]'
A= (Office of the Federal Register, 2009) ©| 7]
245 herbicidin AS vH-20] thet FAARTEALS UH
G @2 Zlo = ydE

S, JAE gk FAATFEH A itk o
AA = w2 tisl F-54S YERN AL (Mekonnen et al.,
2019), 2hich, gl FZEEEE, A9 oY 747 f3HA
o} 3:7¢] H|&=2 93t AIFEE SAAIHJeong et al.,
2010) ¥ 33 25, FEHnc 2xul] 2 QrbgE
Y A7hE odehE I} 5:59) HlEE ES AlEEE 54
A& (Jeong et al., 2011)°14 A LDs, cut-off7} 2,000 mg/
kg b.w o2 WHE v} i}
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T HE 5 F-9lo) AlEE4 herbicidin A 3L
oFFrZ 2,000 mgkgQ® FUH viE & AF Ax o
H A F oA 2,000 mgkg bwE ] &t0S ] XAF 2 o]t
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7Agko] BN, 14U Foll= 47 273 g, 3339 AT 5
717} S tH(Table 4). ©]’33} 7] herbicidin AS] HAZ=]
ek SR ZAA AN AT EZdl 7118 S0l 9
HF o, AT st 5 SAGTe] AFEHA FueH, A
T ol M AAKEE o7 QISih. weba Heo) g
GHS Category= “Category 5/ Unclassified”Z 75 =
o] wl-$- $to(United Nations, 2019) LDsX|= 2,000
mg/kg bwellde g HrhEQit). ol A= v+ (Office
of the Federal Register, 2009)2] &4 Rl wW=H
toxicity category II A (2FeH5d)oll sd=]o] herbicidin
A°] Aol tE §7 T 542 o AS R YERR

g Aol gk S0l W e
2 0 (70%) F3AE 42 EF=ZE (Hu et al, 2014)
2 2hie] QA (Mekonnen et al., 2019)9lA = B 7% 9]t}
2 AFeA HEE o] &8 FAAT SN E L v E
ol-&gt BTSN EH A AHE AU, Jo et
al. 2018y 5004 7} 55 &< AFH LAE A
o] & 78%7} FAATEA S5 FAAAYEA SFo &
dalth= A3 stk 2 23 5477154 AsE
olgsto] FAATFAS AL FoF AFH A9 =
4T 548 AT Tk e S A,
7dTet Aulehe =E2A R0 wet 54 3l ol tEAl
Uepd 4 7] wjitol] FolE sljof st o|AdS AlAls)
thJo et al., 2018).
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Z71MAM 7R G 719 5 F-9ol herbicidin A
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ARk, AAZE FAARD S Qg ke Azt SIXAIA 447

Table 3. Number of dead or clinical abnormal female rats of acute dermal toxicity experiments using herbicidin A

Days after administration

1 2 3 4 5 6 7 8 9 10 11 12 13 14

Dose Hours after
Test types  Sex level Ttems administration
(mgke, 05 1 2 3 4
b.w) :
Range- Deadrats 0/1 0/1 0/1 0/1 0/1
Finding Female 2,000  Clinical
Study signs 0/1 0/1 0/1 0/1 0/1
. Deadrats 02 02 0/2 0/2 0/2
Main g ale 2,000 Clinical
study ’ S;‘gffsa 02 02 02 02 0/2

0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1
0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1 0/1
072 072 0/2 0/2 0/2 0/2 0/2 0/2 0/2 0/2 0/2 0/2 0/2 0/2
0/2 0/2 0/2 0/2 0/2 0/2 0/2 0/2 0/2 0/2 0/2 0/2 0/2 0/2

Table 4. Body weight changes in female rats of acute dermal toxicity experiments using herbicidin A

Test types Dose level Body weight (g) at the indicated time
(mg/kg, b.w) Day 0 Day | Day 7 Day 14
Range-Finding Study 2,000 172.25 168.29 182.78 199.58
Main study 2,000 174.16 £ 6.58” 170.69 &+ 11.43 191.04 +12.83 207.44 +4.72

“Values are presented as mean = S.D. (n=2).



il

338 SEESH - 2gA - ROK - Hie7| - T - A - AFY

Table 5. Clinical signs from the initial test in dermal irritation experiments on rabbits treated with herbicidin A

Treatment Clinical Elasped time after patch removal
duration signs 3 min. 1hr 4 hrs 24 hrs 48 hrs 72 hrs
3 min 0 0 | 0 0 0
I 'hr rythemal 0 0 I 0 0 0
4 hrs 0 0 1 0 0 0
3 min 0 0 0 0 0 0
1 hr Adema 0 0 0 0 0 0
4 hrs 0 0 0 0 0 0
Table 6. Clinical signs from the confirmatory tests in dermal irritation experiments on rabbits treated with herbicidin A
Treatments 30% EtOH Herbicidin 0.5 g
Clinical signs Erythema / Incrustation Adema Erythema / Incrustation Adema
Eﬁﬁeﬁagﬁe No. 1 No. 2 No. 1 No. 2 No. 1 No. 2 No. 1 No. 2
1 hr 0 0 0 0 1 0 0 0
24 hrs 0 0 0 0 0 0 0 0
48 hrs 0 0 0 0 0 0 0 0
72 hrs 0 0 0 0 0 0 0 0
Table 7. Grading of skin reactions (adapted from OECD TG No.404)
Erythema and Eschar Formation Grade
No erythema 0
Very slight erythema(barely perceptible) 1
Well defined erythema 2
Moderate to severe erythema 3
Severe erythema (beef redness) to eschar formation preventing grading of erythema 4
Maximum possible: 4
Table 8. Body weight changes in female rabbits after a single dermal administration of herbicidin A
Body weight (g) at the indicated time
Test types
Day 0 Day 1 Day 3 Day 6 Day 8 Day 9 Day 10 Day 13
Initial test 1,810 1,810 1,850 1,900 1,970 2,080 2,070 2,140
Confirmatory test 1,890 N 1,900 1,900 1,910 2,075 2,180 2,170 2,175
+141.4 +127.3 +127.3 +113.1 +162.6 +155.6 +1414 +134.4

Values are presented as mean = S.D. (n=2).

T oA Fut gl 7H o] Ao R Bl 244] ATHTable 7). AE717F & APERE &7

7F, 48778, 72N 7F B2 Aol HolA] eFtth(Table 5). & A, F, 5 A9 AlFel Sk A
IV F2] o] Holz| o} F wiE]E FUtsle] 7INE, ERIAFAAM zH2E 330 g, 285 9]
S8 3 SN PoN FU A0 R AR AHS 7 2 TH(Table 8).

SFATh HETE 30% EtOH A 2|t F-9lellM= Skt 7} ool A¥xE & uf AlE A 717+

= AL Al
LEpion,

A 71

&t E7]90AM

¥7F A3 o, herbicidin AS 2|3 & vie] £7]9] AAF AAE AL, AldEEe] 7103 AT Mk #

ol XA A 1AZF 7118 G gllom dAF A eIk HEF ofA| B F9E dES A, Sl
ol 7h & H o] YO Grade 1), 2L o] Fol& WA Z 2 7lm e ANFow B oL}, Eol7el
%37H= OECD She JAEA T o] 2HE = W AEEE e

Z2Fo] HolA] 4tHTable 6). o1 54
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Oh et al. (2013)2 715U AHEHE ) 228 2
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FAFAH AT 95254 §ltke 23E HaslSls
tl, Lee et al. (2018)2 =tlol]l FAlE F71EHAAE0]
200%2] WallsHeE zpAl EHEH e A3, 37 A=
o] gl 164l, A= T, = o/ll, A= 10702 5730]

H7HE AT RSt

E7| OrMOtXI2MA|E

AX| Herbicidin® Ax|Zet E7lof Chet =AM} 339

oPdgAol Holx] gkgkom Awh WA (Grade 1), A9 F
Z(Grade 1)°] H3lou} 21 o]Fo|= Holx] 2F}tth(Table
9). o] Z7d¢] H7R= OECD 7Fo] =2k (No. 405)2] S+
22 WIHEE 71202 Y7 th(Table 10). 283 27
AlE, ERINFHAAN E7] AES] AFol T ke 73l
B, 77} 330 g, 230 g9 AF F7PF UJATH(Table
11), A=A 7IR1% AFe] 71 Ee 7ok 22 W3}
© HEAHA] skt

S Oh et al. (2013)2 TFAFA o] ¢AT
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2 ol o

AFEZ?Q] herbicidin AS Ml Al Az, 2714 3 A FEES 018 7] ‘%‘Z}% 97}
oA ol F4ol »}EW] SJgtort, SN o  FEE APEATE ok W, TA FEEO 7l
=5 FUSHA &2 9% ol vlsto] herbicidin AS #12] e, A 0 5o S B2 4o miEES Ytk
g 1nk] E7)0A Al 1Az A & At SAjelM e T =T F4Ee] BEH A=l e Hew Bt
Table 9. The score of eye mucosal reaction in rabbits

. Confirmatory test
Eye mue osal Elaspgd .time. Initial test Control Herbicidin 0.1 g
reaction after administration
Control herbicidin 0.1 g No. 1 No. 2 No. 1 No. 2
1 hr 0 0 0 0 0 0
Cornea 24 hrs 0 0 0 0 0 0
48 hrs 0 0 0 0 0 0
72 hrs 0 0 0 0 0 0
1 hr 0 0 0 0 0 0
Tris 24 hrs 0 0 0 0 0 0
48 hrs 0 0 0 0 0 0
72 hrs 0 0 0 0 0 0
1 hr 0 0 0 0 0 2
L 24 hrs 0 0 0 0 0 0
Conjunctiva
48 hrs 0 0 0 0 0 0
72 hrs 0 0 0 0 0 0
Table 10. Grading of ocular lesions (adapted from OECD TG No.405)
Conjunctivae Grade
Redness(refers to palpebral and bulbar conjunctivae; excluding cornea and iris)
Normal 0
Some blood vessels hyperaemic (injected) 1
Diffuse,crimson colour,individual vessels not easily discernible 2
Diffuse beefy red 3
Maximum possible: 3
Chemosis
Swelling (refers to lids and/or nictating membranes)
Normal 0
Some swelling above normal 1
Obvious swelling, with partial eversion of lids 2
Swelling, with lids about half closed 3
Swelling, with lids more than half closed 4

Maximum possible: 4
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Table 11. Body weight changes in female rabbits after a single eye administration of herbicidin A

Herbicidin Body weight (g) at the indicated time
Test types
(8 Day 0 Day 1 Day 3 Day 6 Day 8 Day 9 Day 10  Day 13
Initial test 0.1 1,820 1,890 1,930 1,970 2,020 1,920 2,100 2,150
Confirmatory test 0.1 1,880 1,895 1,905 1,925 2,000 2,100 2,085 2,110
Y ) +£198.0° £2192  £205.1 +190.9 +183.8 +£198.0 +£1485 +169.7

“Values are presented as mean = S.D. (n=2).

L, S REAgol 4e 2o R Wk aFE=e]
Ve AAE AT o) FASIA] tek B4 27 Y 2
YEA EA7F Bag Aoz wode o7
t}. 283 Lee et al. (2018)2 <ol FA1E F715HAA
o QP A3t 20052)
A=A o 1520, A= 190, = 20, A= 1712 54
& etk B ssith

& AR herbicidin® w3737 3 734 =4g0] vl
LLotq .JJHZ]—:LH o o}x—]ul— } 5] ] A=
Atk Park et al. (2019) =Tl A] herblcldm«] A= =
5497t Aol WEW herbicidin® 734 E = S
e Row 40}01 so} FF o7 @27} e v 9
25 9 =R E
Aoz e,

o
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2 oF HAAAZEEA L&A herbicidin AS] AAF(RF-Z, A=) B0l e F4 SA4S YolRuA vl
FABTFEANY, A= FAAISAANY 2 E7]5 o]43 13 2 PHuRFA Alde s v 34
AFERAZANN N12ZAFEA Y] 71FEFE2 DA 2,000 mgkgHE)E 18] A5 & 1497 323 A3} nks-
2:0] AL B 9B} o)A} SRS AR R sttt R FAATEGAE FA) 71EF L] QA 2,000 mg/kg(RE)
£ 13] 9ol 124 viE F, 1447 B3 A3}, AL 2 Au)EAe A R] 99IT) Herbicidin A 94 0.5 ¢
S TR, 0.1 g& el A2t B7] wF g S uAFAA Y A g R ehoA 54548 HolA] sk
ok AsH o2 HAE AxA 24 herbicidin A= 71ZAAGA L] 71FEEE AT FEAA vReL, HE, 2| B
7)ol ek £A38 Ae] HolA] eroit),

Molo FAATEA, FAATEA, AFATA, FHUAFA, Herbicidin
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