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Initial Ecological Risk Assessment of 1,2-Benzisothiazol-3-one in Environment
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Abstract : In this study, physico-chemical properties and environmental fate were investigated and ecotoxicity tests using fish,
daphnia and algae were conducted for an initial ecological risk assessment of 1,2-Benzisothiazol-3-one. Due to low volatility of the
test substance under environmental conditions, it is likely to distributed in soil and water environment. The compound has low ad-
sorption in the soil, with low bioconcentration potential. Acute toxicity results showed that 96 h-LCsy for Oryzias laties was 4.7
mg/L (measured) and 48h-ECsy for Daphnia magna was 3.3 mg/L (measured). In a growth inhibition test with Pseudokirchneriella
subcapitata, 72 h-ECsy was 0.456 mg/L (growth rate, nominal) and 0.262 mg/L (yield, nominal). Using the acute toxicity value of
algae, predicted no-effect concentration (PNEC) in the aquatic environment was determined to be 2.62 pg/L using an factor of 100.
According to globally harmonized system (GHS), the compound was categorized as aquatic acute 1 for algae, while it was catego-
rized as aquatic acute 2 for fish and daphnia. This screening assessment suggests that the test substance may pose ecological risks
in the aquatic environment.
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latiesE o] 83t 34 SAAE AR 96A17H-LCso 72 4.7 mgL(EH5T), Daphma magnaS ©]-&3 48A)17F-ECs) E2 3.3
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mg/L(&, AP E)oIAUth Al & 7 540 7P wze 279 & ECso gholl B7F A4 100S A8 ASF93F
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T} Wl =o| Aol o] I3t o7 MEEA s £
st o, 71 B9 AR Q= ARV} ulu|ste] e
Sl B7E Sl At b o] gate] QAE ek whebA]

2 AToAE AH4 ol BRaet 2 Z2aus
E3) 23] - 3skd EAT I AAEL Hretg I, OECD
3}eHEA A|Y A ZH(OECD Test Guideline for testing of ch-
micals)of] 2] 3t e EA AP $5-AHA 24 (Good
Laboratory Practice, GLP) 7|3toj| A £=3gt A1E ZAR
Hlzo iAot )=o) o] it 27] e flside 3

Fhehdl 248 Fork

2 o] o] giAFEA Q] Wl = o] iAo} E]3=(CAS No.: 2634-
33-5)2 Sigma-Aldrich A|(Code No.: K-3816)& T¢I}
ARESEATE & A 959 ol A=A #’r‘je*o}fq, At
A A, 3G AtA, FEAFY BEA, %
fretego] F2 ARGEIL qleh 20061 2R
olst wl=o|aA|opEe]=0] A, AR U
Z47F 12445, 2198 9 126802 RuE1 glch?

X oJ5L= Environmental Chemistry & Pharmanalytics Divi-
sion dlo]E AL Fa) WzolajolE o] 22 - 5

a2 54 . el Saoe, U 9 8

2 AtollA EHEAE H 4 E+= HSDB on TOXNET,
ECHA (European Chemical Agency) ¥ CHRIP (Chemical
Risk Information Platform)%-2] djo]gjHjo]A A A|AHE
& olgate] ARHOZ AT T4l Hydrolysis)
= A Rel Amst ZAeHA ghatth weba BE
3fj(Hydroxyl Radicals Reaction), & %F35-2}A|4~(Soil Adsorp-
tion coefficient, log Ko), F2]Ar4=(Henry's law constant)
A &L= 27| 4>(Bioconcentration Factor, BCF) & 7 B
(Environmental Distribution)+= 1]=+ -7 X 5% (US EPA)1}
SRC (Syracuse Research Corporation)oi|4] 7J3et Estimations
Programs Interface (EPI) Suite™ v4.107& o] -&3}o] Fols}
k. oS BajA]F-S OECD Guideline for Testing of
Chemicals No. 301C, MITI- I test: “Ready Biodegradability”4)
o weh stalch.

olF GAEAAI T2 OECD Guideline for Testing of Che-
micals No. 203: “Fish, Acute Toxicity Test” Vol uwla} 2=3)
3l AlFo]FE-E OECD TG F& o3l Oryzias latipes
E A vjerstol Bt AR 2.6£0.1 em?l A& AHE-SHG
ATl M3 A RS E $EE membrane
filter (1 umyol B3HAI7] 5 BHT oY ofnfsto]
Al on, ARAAL <001 mgl, AES 522 mg/lL
as CaC0;0]%lth HlZo|AaA|olEE| =] & r ZAAS
et AHAE S 2+, 0.1, 1, 10 B 100 mg/Lof Al 213y
g Ay, =&V F2F 0.1 9 1.0 mg/LY| A& A=
AR ZHA7E A EkA] eigtem 10 9 100 mg/Lo] AlH
FHolA= s AWAZE AFESte] 100% 2|AREo] B
Ak wEbA 2 AR AldEsEe 3 1.79] ti2, 10,
1.7,29 9 49 mg/LE2 AAsIPoH, AdsE G $AHE
7ubE]E HHEQlo] A 2lste] A|4=2(static) &= 3PS
AlE &2 HPLC (High Performance Liquid Chromatogra-
phy, Agilent 1200 series)S ©]-85}o] AAAS EA5HH L
A ZAL Table 13} 2o} PR AJEL A 5= 2.0
mg/Le] AIE-EolE ZAlslo] SAAT 2ol A 96417
oF 24417k 202 AF gl AT B 5
stk B4R 2.0 mg/Lo] AlE-892 100 mL A 37
5 ZA|5}9] acetonitrile=2 21} 34 t}2, 0.45 um syrin-
ge filter= o}t ict. ot oS 2 mL 248 Hio|d
of 7 Trob HPLCE RAshaleh. @717 59t 482
234+03C, L2AAL 6.58-8.73 mg/L, pHE= 7.19~7.78,
F71= 16 hr HE/8 heiS 20T St AT
P ek voloh 371k FaeA garom Adbolel 54
AFS TESISITE AT 0RE AT o) whgol
£ A3 obbu) gl FEHE AL AR AOR 1
Aotk Ad Ay BEA4L2 CETIS =213 9] Spearman-

T2 B

o 22 o AL old

Table 1. Apparatus and analytical conditions

ltems Conditions
Instrument HPLC Agilent 1200 series
Injector ALS G1329A
Pump Quaternary pump G1311A
Detector DAD G1315D
Column Hypersil GOLD, 150 x 4.6 mm_. 5.0 um
Mobile phase Acetonitrile/Water = 50/50, v/v
Flow rate 1.0 mL/min
Wavelength 254 8 nm
Injection volume 10 uL
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Kéber method& AMES}o] 96 A7 WX Alg-(LCso) #F3}
95% AlZAE AF=stith F @5 =(No Observed
Effect Concentration, NOEC)Q} %] #| % 3F 22 &= (Lowest
Observed Effect Concentration, LOEC)+= Fisher Exact/ Bon-
ferroni-Holm TestES AF8-3}o] =433t

242 EHE SE=YAR

S92 FASAAE-E OECD Guideline for Testing of
Chemicals No. 202 : “Daphnia sp., Acute Immobilization
Test*"o whet =33ict. AFYE> OECD TG 4%
¢l Daphnia magans At vjoFsle] A5 2447k n|gte]
oAMNAE AREEEATE Aol A8 A 9 FA =
OECD TGl AAlE M4 vjA & A5t Abgst3lon,
HZE+ 234 mg/L as CaCO;, &ZrE]=+= 41 mg/L as CaCOs
ojgitt. Hl=o|aA|otEE =0 kS AAS FI7 AH|
AFLS P23, 0.1, 1.0 2 10 mg/Lol| A A&Yst Aaf, =2
717F 591 0.1 2 1.0 mg/Lo] AlFgodoA= 5FA}
WEEA gFeken 10 mg/Lo] Ald-E-ooA= 100% 9
A7) W E AT b 2 Al Y A sk 3] 2.0
o =3, 0.5, 1.0, 2.0 % 4.0 mg/LE AAsIg o], A
TE T EHE SubE 4 YHEOR LEAlA X4AloR
Y5 AlfdE4-2 HPLCE o]85to] Mg
QL BA 2712 Table 13 Zth ¢HgA AFS A

2.0 mg/Le] AlA&AS ATt SAAE oA 484
1=}

1

ZF 50k 4412 A 02 ARGl NB A HES
2Tk BAEE 20 mgLe] AFgee 100 mL A
370E ZA|5}o] acetonitrile 2 28] 3]A43%t t}2, 0.45 um sy-
ringe filter= {53 oAt &AL 2 mL 24§ Hfo]
dofl A ol HPLCE #A4I5H3ith AlF7ItF &8F 22
202+02C, RFAAL 8693 mg/L, pH:= 7.71~7.92, 3
71 16 hr H5/8 hraxg o= $3H3ATh Af7ITE
Eet Holof 37 FashAl dgten, AAF B FEA

o
[e]
T2 ALt F454E skl 7St #

Spearman-Kéber methodE A&3}o] 24 L 48A]719] Hi=
FFEE(ECs) wht 95% A= EHAIS AF&3F3Ath. NOEC}
LOECE CETIS 22 139] Steel Many-One Rank TestE

SR LR

24.3. =27 XA

25 AAABAE-2 OECD Guidelines for Testing of Che-
micals No. 201: “Freshwater Alga and Cyanobacteria, Gro-
wth Inhibition Test”” ol whe} AA3}GIc} A1 AHE-S OECD
ZH %1 Pseudokirchneriella subcapitata (Strain No. UTEX
1648) AFESHAOD, WPl A) B B4t WG OECD
Hj9Fo}S AL§-toiTh. A @B HPLCE o] §3ko] o1

0.45 mm syringe filter2 ojI}3}ct o gt ML
mL 24§ Hio| ol £ Hol HPLCE #A415}3ch W=
ojAlotEY =0 eEEE A4S T dRAEE dE,
0.01, 0.1, 1.0, 10 & 100 mg/Loj|A] APt A3}, =&7|7F
S A EEN 1 mg/Le] HtAAE(average growth rate)
T} 2= (yield)o] Z}z} 73.5%, 98.6%, A|F-& 0.01 mg/Lo|
M 8.6%, 37.4%9] AR TR Qlek uhekA 5~75%
w9le] HAAa} BEEES AusEs Bu 320 g%
2, 0.006, 0.019, 0.061, 0.195 2 0.625 mg/LE A As}o] 2t
ARSE o 3ukEo R AHe AAsldth ARAL 242
Z o]l OECD Hjokoio] 5.0 x 10’ cellymLo] 2HE & U
Hjoksto] ARSI O, LEl 2124, ZEE 60~120 pE/
m’/s2 2Hsgch B U 24 27E HET F 24,
48 9 72A7bol| 2t B ZF Al A RE Fsho] FE
a4 Wg} §22 325193, Coulter Counter (Multisizer™
3 Coulter Counter, Bechman-coulter, USA)S A}g3}o] &
E Assiith 24 AE w2l AR AN BHAEES 5
&2 o] &3 AL S RSl e, Al A3 42 CE-
TIS 2713 9] Linear Interpolation (ICPIN)Z Al&-3}o] 72
AlZEe] ECso 4kt 95% AlZRHAIE 4H=3H3Ith NOECS}
LOEC+ CETIS X 21319] Dunnett's Multiple Comparison
test Abgstel Fgshelch

o

e BT, B4 20 Table 13 Zek. A Al
& AA%SE 20 mgLo) ABENRE 2Ae] EAAY %
Ao A T2A17F Ft 24X ZHA SR AIFGH A A HE
A9 =5 B4 A2 2.0 mg/Lo AJH &
2 100 mL A 37]& ZA|5}9] acetonitrile= 28] 3| A3t T}
° 2

Z

Hlzo| s AlolE e e ML Hi A2 AT} pHo
jste] QP Aol 4283z 1,100 mg/L (20TC)o|1, 2&] -
s}st2 £ Table 29} 7t

Table 2, Summary of physico-chemical properties for 1,2-Ben-
zisothiazol-3-one

Property Values
Physical state Off-White to yellowish solid®
Melting point 156.6CY
Boiling point 3276C™

1,100 mg/L (at 20C)""
1.483 g/m® (at 20°C)?

0.37 x 10° hPa (at 20°C)*"?
24x 10" atm-m*mole®

Water solubility
Density

Vapour pressure
Henry's law constant

Partition coefficient n-octanol/water

. 13)
109 Koul 0.4 (at 20T, M)

¥ this study
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32.&FHS A8 F AEA T HAS BAIR Aa, 2447

Hlzo|aAlo S e A Hroz e njg o = HHEES 104.5% 8AR= A FEe 98.5%, 72
o 98] A EE S B 874 S0 AhHoer = ARE B 96Xl = A2 A s = 97.0%, 100.0%= <F
29 4 Yt mE2H fzolaAolEY =l FoR 2l Aottt 96417k o BAEdAES B 84, 49,
BEokoZ o]Exg|o] 2| HSo| e AL 9x|ut 57 29, 1.7, 1.0 mg/LAtaH 4 25T 8.5, 4.8, 2.8, 1.6, 1.0
A AFEWA WEA BaEs E4o] gtk EPIwing  mgL) H tiERTolA HASATE A AbdaE 24, 48, 72
o]-&3t Fugacity level IIl Model®] 37 £ E X o= Ax} 9 96AI7E ZFAC R 49 mg/Lof A Z12) 2, 4, 4 4 4utE] ¢l

55
of oJst Hl=olaAlopEe] 0] EH7L =, Bl FAl Hj
=2 BS T2 EYT54%) T =24 4‘V)°ﬂ xHH, 7]
(0.12%)%} E]&E(0.08%)0ll= vl X3 Ao g Z=3]
ch. FEFAg e A9, AOPWin v.192E O]Alo}@l 471 &
OH eht] o] Wokar yrgol olak Hlo| Axjo}e o)
U7 += 0.631Y, 12A]17F ZAKirradiation)$F OH 2}t]Z-9]
EEl 15x10° OH/em’ 08 2450 ekl 17 x 107
cm’/molecule-sec 2 AAME| Tl EOF ZaMAISL 152 X
foeo| ZASIAL Aok 0B ThsAo] Qi o
srolg o, )kt 2.4 % 107 atm m’/mole2 7 3= 4=
AA Aol ATk Wi zol a0l Ee] =0 7143
W71 30 ol e ® UEHAIT 3714 EFthAKAe-
robic soil metabolism)®] HF17] = 24A|7F o]5}= H| 4] w

o, 8.4 mgLojAL 7ube] m= AlubetgltkTable 3). 2
HESAFS. L2717 591 4.9 mg/Loj| A HE A Z(loss of equ-
ilibrium) @ -8-<J o] A}(fish mainly at the surface, fish mainly
at the bottom)2] H|AAFA 9l {-HdFo] =AM, =
o A 2.9 mg/L ofstoll A= oS tel TARE A Rt A
W SAFEE UEh fl=o]arolEe]=9] O. latipes
of Tt 96AIZF LCso £k 4.7 mg/Lolw, 95% Al=|gHAl=
3.8~5.7 mg/Lo]%itt. NOEC+ 4.8 mg/L, LOEC+ 8.5 mg/L
S

3.3.2. EHE :.z,“é,

A]%LQ_OH = /\]a

&9 96.0~107. S%E o+ 6]—@1‘4— 48/\]7} 2HE I4E
27 Zajgct'” BCF g2 1302 #l=o|hAolEe]=9] AN PL A 8.0, 40,20, 1.0, 0.5 mg/L(AHEEF =
AE Y F4 MsAe B gow ok uERS A Ak 92, 44, 2.1, 10, 05 mgl) 2 tmzolA A5
@2 OECD TG 301Co] upe} AR Aaf, 28 5 vjA= ek ¥ SRS 24, 4841710l 4.0 mg/Loj|A 2kt 10,
ol e 0%2 S %ol FAE oA udEo] os) 17012]glom, 8.0 mg/LojA= zHz) 18, 20mt2] itk Table 4).
A Baf=A g Aew Sl=geh” AYBAE 1=Z7]7 F 2.0 mg/L o)A H A
%985 (erratic swimming)¥} &4 el|(lethargic) SAFo] I
3.3. +dEl F9=3AE 29, 2 9 1.0 mgll olstel A oAl i
33.1. 017 ZHEMAY g7 QRokeh AlEHTE SEER U dl=o| axjolE
Table 3. Acute toxicity of 1,2-Benzisothiazol-3-one for O /atjpes
Nominal Mean measured Number of Cumulative number of dead fish (Mortality, %)
concentration (mg/L) concentration (mg/L) organisms tested 24 hr 48 hr 72 hr 96 hr
Control ND? 7 0 0 0 0
1.0 1.0 7 0 0 0 0
17 16 7 0 0 0 0
29 28 7 0 0 0 0
49 48 7 2 (29) 4 (57) 4 (57) 4 (57)
84 85 7 7 (100) 7 (100) 7 (100) 7 (100)

¥ not detected

Table 4, Acute toxicity of 1,2-Benzisothiazol-3-one for O magna

Nominal Mean measured Number of Cumulative number of organisms immobilized (Immobility, %)
Concentration (mg/L) Concentration (mg/L) organisms tested 24 hr 48 hr
Control ND? 20 0 0
05 05 20 0 0
10 1.0 20 0 0
20 21 20 0 1(5)
40 44 20 10 (50) 17 (85)
8.0 92 20 18 (90) 20 (100)

4 not detected
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Table 5, Growth inhibition of 1,2-Benzisothiazol-3-one for P subcapitata

Nominal Mean measured Cell densities (cells/mL)
Concentration (mg/L) Concentration (mg/L) Ohr 24 hr 48 hr 72 hr

Control ND? 5,000 45,000 150,000 780,000
0.006 (0.02” 5,000 37,000 160,000 960,000
0.019 (0.02" 5,000 36,000 150,000 1,100,000
0.061 (0.02” 5,000 33,000 140,000 930,000
0.195 0.116 5,000 32,000 93,000 570,000
0.625 0.556 5,000 18,000 19,000 22,000
2.000 1,687 5,000 20,000 21,000 20,000

¥ not detected, ® detection limit

2]=9] D. magnaol] th3t 48 A7k ECso %t 3.3 mg/Lojw,
95% A1&F3HA = 2.9~3.8 mg/Lo]gitt. NOECE 2.1 mg/L,
LOECE 4.4 mg/Lo|%ith

AL AAE % 2.000, 0.625, 0.195, 0.061, 0.019, 0.006 mg/L
7138+ &4 %= 1.687, 0.556, 0.119, <0.02 (under the
detection limit), <0.02, <0.02) ¥ t)ZL-ofA] AASFATE =
Z/WA] 12A17F & DA E = 0.006, 0.019 L 0.061 mg/LE A|
ot HE A=A AelitolA] ST HEdS 2t B
o Aglom, 4455 0.019 mgLE ALe LE AHE4
Aol A e Kot aEEo] AEo] 2 gtk Table 5).
A@7I17E &% ZFRAEE TS A BE AFGHo| A
2z FARE &3S AL, 257 0]99) nES
T A] okokth 2 AIF Y] A A8 oA S5 AIE
=249 it EwE F EUF #4 7Hee HETA olskE &
AES7] WZol Al 2A7E A ses Akt 48
=2 YeldH dl=o|AAolEE| =] P subcapitata®l] T3t 72
AZF ECso E E,Cso %2 2Z+2} 0.456 mg/L(H++ AAE)¢t
0.262 mg/L(2=&)0] 1, 95% A A= zF7} 0.408~0.507
mg/L, 0.078~0.435 mg/Lo] %t} NOEC+ 0.195 mg/Lo] %]
o, LOECE 0.625 mg/Lo| it}

~

3.3.4. PNEC At=

Hlzo] 2 Alob el o] thet 87 F 27] Ae9lai g}
g s glstol 2 - BeH B4, BAAF 2 4
of RS Aol et A7 o] oAk M=ol Aok

Aol A el olaf 4A EAEA kol AE W %4
Aol e BAR B 5 9k ofF, BHE FHEA
AR W 2T AFARABAAY LECs e 22t 47
mg/L, 3.3 mg/L 2 0.456 mgL(BZAAE), 0.262 mgL(5=&)

96w 2 HR(E71A FFel sl

o9 f=3hol| SiFEE'Y YR HE 54
£ 98l HlzolaAfolE ] =l 7MY RIZHe &

Uetd 279 54 g 0262 mgL=RE F7HA ¢
1008 Agalo] =33 PNEC 7+ 2.62 ug/Lolgict.” o]
o Zro] Ml =zo|arjolEE| =2 3 T tiFEo] BEokut &
of Hxstal A E gt HFTFel e, A%

Aol4e] glsiiel o).

Y

2 Aol A HlzokAlobEelize] 34 % 27] Al
S ELE S S 2 - sheky B4 ARE =

1) Hlzo]AAJopE =2 Sl wHi= AR H=p1)
B2 156.6T, 327.6C o], 207C o)A 1,100 mg/Le] 4=
LI ES 7k 9tk 2719 20T oA 0.37 x 107 hPa, W
T 20T oA 1483 gim’olH, dlejA< 24 x 10" atm-
m’/mole, SEH-E-8 Bl A 4= 20T o)A 0.40]91T}.

2) WizolaxjotZ =2 AGA 9 A5A 5o FA4E
o2 ARgEY] 3 Fofl A wEE = 9lom, Y =
=9 A EF(T54%) 2244%)0] BT AR oS
=9tk 7] 5 OH ghcjze] F3}she] vhg-of 2§k wl=o]
LA oFEE=0] W7 0.63190]H, SEARE 1731077
cm’/molecule seco] YTt ERFGAA ;L 1582 x| ®40] =
AeAY AsteR o] E58 7HeAdo] s AR EjlE,
e A4t 2.4 %107 atm-mY/mole 2 Al A W] 3] ¢l
AOR AAETh 7hpES) w7 30 o]Atolal n| Y E
EollE2 28U & 0%= o] EHo] ofd Aoz F9l
=3l

3) AE) FAEEAAIE st AR 3R o FHOny-

zias laties)E ©]-83F A SAAEA A 96 hr-LCso Fko| 4.7

, 169
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mg/L (95% A1Z|3HA: 3.8~5.7 mg/L), EWE(Daphnia mag-
na)< o187 g4 =4 HolA 48 hr-ECso gko] 3.3 mg/L
(95% A1 3HA!: 2.9~3.8 mg/L) W ZF(P. subcapitata)E
o] g3t A AR A 72-ECso gho] 0.456 mg/L(Hw-"d7%
£, 95% A12|3HA): 0.408~0.507 mg/L), 0.262 mg/L(3=&, 95%
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