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Abstract Due to industrialization and increased exchanges between countries, exotic plants brought into
Korea threaten biodiversity and cause economic damage. Since these exotic plants are distributed around
rivers, mountains, and the environmental of living, herbicide application could be hazardous to both the
environment and humans. Therefore, it is necessary to remove exotic plants effectively and to develop more
environmentally friendly herbicides than conventional ones. Accordingly, Korea research Institute of Chemical
Technology selected KR-0008 as a candidate material based on soil microorganisms and confirmed the
control effect on some exotic plants. To determine whether KR-0008 is hazardous to environmental organism,
we conducted a series of acute aquatic and terrestrial toxicity tests for fish (Oryzias latipes, Cyprinus carpio),
daphnia (Daphnia magna), earthworm (Eisenia fetida), and honey bees (Apis melifera). The result of two
acute fish toxicity tests showed that the LCs, values of KR-0008 were > 100 mg/L at 48 and 96 hours.
Similarly, the acute toxicity test of daphnia also showed that the ECs, values of KR-0008 to daphnia were
> 100 mg/L at 24 and 48 hours. Acute toxicity tests on earthworm showed that the LCs, values of KR-0008
were > 1,000 mg/kg on 7 and 14 days. The LDs, values of KR-0008 to honey bee in acute contact and oral
toxicity studies were > 100 pg/bee at 48 and 96 hours. These findings demonstrate that the KR-0008 is
acutely nontoxic to fish, daphnia, earthworms, and honeybees.
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A AR s dAFstal ok dE S0 Piper
sarmentosum A3+ Z711A 23t piperine, sarmentine,
sarmentosine, pellitorine (Feng et al., 2019), 3] Nectria
sp.2] &a FZE2 cinnacidin (Trvine et al., 2008), 4] EH
Al Ascochyta caulina®|X] %3¢+ ascaulitoxin?} agly-
cone (Duke et al, 2011), 2] Y FF Aspergillus
versicoloro| A 23+ cyclopeptides (Posada et al., 2022)%5
oge A& 9 AR fEg AxSEEE S daet
Ak o) FA N AZSHEES o ARl b
glokstr] wiizol] ol¢} HEHE =4 AF7E DA o 5t
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A1FL52l M4 HlA] 100 mLE #-¢ & KR-0008S 2] 5}
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16.5 cm)E A&l oM, f2] 8710l AFESY 500 g H
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F 7o) Qi AR §719 Hol P 7PAsk N 48A17F R 96M10HS] WEHASRHLD) A ST
Fot wlo|g TaaA At AN FBE €O, ThAE

mEHE SFoH, riEE S ARE ZA AR (7HE 8.5 4 1
x A2 4.5 x ¥l 6.5cm)ll 107F]¥ WAL, AL 34t

o2 Aewd 30nke]e] EHS ARSI 50% AHdE- o7 BUSYAE
o] KR-0008% FH3H 100 pg/bee= A2]3[1 o, | olF FASAEARAZIZE SRt 2407 mitt ST &,
o] AAE 3mL FA ] A AlE-8L 200 uLs A DO, pHe] H#7kS UEPNA(Table 1), A&l AF&-3F of

] ATEE71e Zo} Tt u) AJ7helck AW% Jo] % o] A} FAE YeR S TH Table 2).

AHAHNEA FAPIS 8el(1~41]7hsh A3 A F e FASAANE A3}, 2407F, 48278, 727 2 96A]7F B
W 7)E FAPIE AABIAL 50% AEEY 2mLE A& Al 100 mg/L FEOAA FAF] B Joje] o] dFd B AA
FAZNE Follnh. A 7|17 ¢ 25 25°C, 55 AAE FEEA FTHTable 3, Table 4). o]l wh $A
60%%E FAISHAL A AlFetTt. oA A + 4, 2} Jofef 48A17F 9 96417H6] LCsi > 100 mg/Lol ATH
24, 48, 72, 96A17F] dsol i E XA AHAIE HEEAL, (Table 5).

Table 1. The values of temperature, DO and pH measured in the acute toxicity tests

Test species Temperature (°C) DO pH
O. latipes 26.2+0.10 7.23+0.42 7.53+0.21
C. carpio 22.5+0.44 7.38+£0.19 7.82£0.04
D. magna 20.5+0.08 6.28 +£0.20 7.09 +£0.20

Table 2. The average length and weight of O. latipes and C. carpio used for the fish acute toxicity tests

Test species Length (cm) Weight (g)
O. latipes 1.71 +£0.11 0.04£0.01
C. carpio 3.59+0.23 0.52+0.07

Table 3. The mortalities and symptoms of O. latipes during the fish acute toxicity test of KR-0008

Exposure time (hour)

cone. - No, 24h 48h 72h 96 h
(mg/L)
Symptom Dead Symptom Dead Symptom Dead Symptom Dead
Control 7 N(@?) 0 N(@) 0 N (@) 0 N@) 0
100 7 N (7) 0 N (7) 0 N (7) 0 N (@) 0
N = Normal

Table 4. The mortalities and symptoms of C. carpio during the fish acute toxicity test of KR-0008

Exposure time (hour)

(fn‘g/lﬁ') No. 24h 181 72h 9 h
Symptom Dead Symptom Dead Symptom Dead Symptom Dead
Control 7 N (7) 0 N () 0 N () 0 N (7) 0
100 7 N(7) 0 N(7) 0 N(7) 0 N () 0
N =Normal

Table 5. The LC;, values of KR-0008 to O. latipes and C. carpio

O. latipes C. carpio

Test substance 48 h 96 h 48 h 96 h
LCso(mg/L) LCso(mg/L) LCs(mg/L) LCso(mg/L)

KR-0008 >100 > 100 >100 > 100
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Table 6. The mortalities and abnormalites of D. magna during the daphnia acute toxicity test of KR-0008

Cumulative immobilized/dead daphnia

(i?i) No. 24h 48h
Symptom Total % Symptom Total %
Control 30 N (30) 0 0.0 N (30) 0 0.0
100 30 N (30) 0 0.0 N (29),S (1) 0 0.0
N =Normal, S = Swimming with the test substance on the tail
Table 7. The EC;, values of KR-0008 to D. magna
Test substance Test species Period (hour) ECsy (mg/L)
KR-0008 D. magna 24 ~ 100
48 > 100
Table 8. The values of pH and water content measured in the earthworm acute toxicity test
Conc. pH Water content (%)
(mg/kg) Before the experiment End of experiment Before the experiment End of experiment
Control 6.37+0.08 6.27+0.12 352 35.8
1000 6.41+0.04 6.23+£0.09 36.5 37.0

Table 9. The mean body weight of E. fetida on day 0 and 14 of the earthworm acute toxicity test

T(rrigrklglt No. 0 day 14 day Loss of (brgg weight Loss of kz%y weight
10 417+73.8 407 £62.9 -10 24
10 422 £ 63.1 409 +68.8 -13 3.1
Control
10 423+£573 419+59.4 -4 -0.9
10 429+29.5 413+£393 -16 3.7
10 388 +28.6 390 +34.6 +2 +0.5
1000 10 417+403 404 £37.2 -13 3.1
10 435+92.8 443 £93.7 +8 +1.8
10 415+50.8 401+£51.9 -14 34
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Table 10. The mortalities and symptoms of E. fetida during the earthworm acute toxicity test of KR-0008

Conc. 7 day 14 day
No.
(mg/kg) Symptom Dead Symptom Dead
Control 40 N (40) 0 N (40) 0
1000 40 N (40) 0 N (40) 0
N =Normal
Table 11. The LCs, values of KR-0008 to E. fetida
LC d il k;
Test substance 50 (mg/dry soil kg)
7 day 14 day
KR-0008 > 1000 > 1000
Table 12. The values of temperature and humidity measured in the honeybee acute toxicity tests
Test species Temperature (°C) Humidity (%)
A. mellifera 2444+0.5 57.8+0.75
Table 13. The mortalities and symptoms of A. mellifera during the honeybee acute contact toxicity test of KR-0008
Exposure time (hour)
Dose
(ug/bee) No. 4h 24 h 48h 72h 96 h
No. of dead No. of dead No. of dead No. of dead No. of dead
Control 30 0 0 0 0 1
100 30 0 0 0 0 1
N =Normal, D = Dead
Table 14. The mortalities and symptoms of A. mellifera during the honeybee acute oral toxicity test of KR-0008
Exposure time (hour)
Dose
(ug/bee) No. 4h 24h 48 h 72h 96 h
No. of dead No. of dead No. of dead No. of dead No. of dead
Control 30 0 0 0 1 1
100 30 0 0 0 1 2
N =Normal, D = Dead
Table 15. The LDs, values of KR-0008 to 4. mellifera
Contact Oral
Test substance (LDs pg/bee) (LDsy pg/bee)
48 h 96 h 48 h 96 h
KR-0008 >100 >100 > 100 >100

KR-0008 th 2 A2 100 pg/beecll A 4841 7H74A] 33 o &
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44 AHE rREEAE 2447 9 4887He] ECs
> 100 mg/Lo| 3t} v]= EPASIA A Eo] T)eh 54 &
F2 0 IEAL LCy\<0.1 mg/L, ZZAL 0.1 <LCs
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ofF 2 E2¥5 54& A8 EPA 7Tl EE 754,
GHS= 74 T2l sl sidslaeltt. weka, KR-0008
2 olf 9 EHF| tigh FA4o] wom, shloluy S
=Zo] HUgte o 7ol EH S F94 TS &= s
o] g Ao g detH

ZFolo] 78 2 149¢] LCs > 1,000 mgkgl 2 A
AlE FE21 1,000 mg/kgollA Fejold B AL HA7E &
Zg)A] ekskt}. oo WE KR-00089] AL whe Zlow

LDs, <2 pg/bee, 57H542 2 <LDs,
<11 pg/bee, F5732 LDy > 11 pg/beeZ -3}, wahA]
EPA 7]3¢l 9] KR-00082 F-5/4 02 &l tjgh &
go] W A0 = e

71E& AFAHR Ascochyta caulingd| X FE3 A x84
S0 o]F 96A7F LCsy& > 100 mg/Lo o, EH e
48717 ECse2 20.1 mg/LolaL, A&ole] 14U LCs
> 1,000 mg/kg®] $AtH(Fumagalli et al., 2013). F7]ol] A%
BIE Hole Zanthoxylum monophyllum®] FE% essential
0k o7 Gambusia affinis®| DIl 48A17F LC5,.©2 4,234.07
pg/mLo] 9™ (Pavela and Govindarajan, 2017), ¢F&-21&
QA FA3E Artemisia absinthiumo|X FE3 FATA HEE
& E8E 2447 EC5,22 0.093~0.103 mg/Le] A TH(Pino-
Otin et al., 2019). 2% 3321 Piper betle®] FEE-2 A%
o] Eudrilus eugeniaeSt Eisenia fetida 2% i3l 7d<]
LCse 22} 3,149 mg/L, 4,081 mg/Le] )3 (Vasantha-Srini-
vasan et al., 2018), =8} A =3t essential oil F714]
AR F 2447} LDs& 197~252 pg/bee] A THUmpiérrez
et al,, 2017). =8+ A8 FE2EZ MYl E, 2hlY, nls
FZ9 59| o]F 96A17F LCsS 3.0~10 mg/L, EH 2]
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