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ABSTRACT

Chemica Ranking and Scoring (CRS) system is a useful tool to screen priority chemicals of large body of
substances. The relative ranking of chemicals based on CRS system has served as a decision-making support
tools. Exposure potential and toxicity are significant parameters in CRS system, and there are differences in
evaluating those parameters in each CRS system. In this study, the parameters of exposure potential, human
toxicity, and ecotoxicity were extensively compared. In addition the scoring methods in each parameter were
analyzed. The CRS systems considered in this study include the CHEMS-1 (Chemica Hazard Evaluation for
Management Strategies), SCRAM (Scoring and Ranking Assessment Model), EURAM (European Union Risk
Ranking Method), ARET (Accelerated Reduction/Elimination of Toxics), and CRS-Korea. An comparative
analysis of the several CRS systemsis presented based on their assessment parameters and scoring methods.
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¥ HAel| et 7H‘”ﬂ°1 SIEHUS EPA, 19943, b;
Aol 5, 2003; &5 5, 2008). 2 oA
= 543 x=F0 iﬁ% et e AA
71" (CRS-Korea)o] gl w} glet(3iad %,
2005).

SA9) ARAZEAA A FrhdAb] 4
zLJr el A5 wjHe 7].7<L z o3} _‘,:'__‘,t_'_o]]:]-

SAee) A7) Tl oje Brt Qaksel
A3k (scoring) e, A= SRS Ed2
o|FoiAn] EQAEs} gl A= (missing data)
= mF7k(default valug) S Hoddl7 HEd e
ulz} E-gAA A4 (uncertainty score) 2} A gHsle]
A e el A (Hs2 5, 2005).
webA BEEA SAEHE AAT | HpA A
uhE o] TP A2 mde AAE] 9
/‘1% 71& 18] CRS 7§ ¢] A o] F st}

¥ ATelAME e f3l AE =

%%}71 97 Gt mdlef| diste] 2 o Ahg-
g Zbzke] b QlAkel 7t <dzlel] Roj® Ao
AAZ vx FA8k g4} 2= CHEMS
1 (chemical hazard evaluation for management strate-
gies, n]=), SCRAM (chemical and scoring ranking
assessment mode, ©]=), EURAM (european union
risk ranking method, 53 <13}), ARET (accelerated
reduction/elimination of toxics, 7iv}=}) 18] 32 CRS
Korea(3t=) 571¢] =®le A3t} (EC, 1994
US EPA, 1994a, b; Snyder et al., 2000; EU, 2001;
Mitchell et al., 2002; ¥}3}A 5, 2005). 3+ AR =
2l A48 BAAAEE B3 A 2
3 Ame) 2w wphel Wl Mgl ostel
A 2Absielon), " SRR Eored
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1. MEZ=M (Bioaccumulation)

BCF BAF, Kow & Algstle
3} Zko] thE Bt ozt »dl
wpeh zmnxga— 0gel M ¥El 3 1087
Hod3le} (Table 1). CHEMS-1¢| 2]+ log BCFel| tq—
2t A5 Foistm log BCF 3tel 4 o]k 7
254, 1 v=td A% 14, 1<log BCF<42] #
o 7% “05(log BCF)+0.5" 2] 21S E3 @—’F
= vwi A 3o}k SCRAMo| M= BAFSA 29} o] 54,
BCFEA A2} ol 53], Kows AHg-star glglom,
100 =]49tel 4] 100,000 o]Ate] 7k 1~5% o= uj
Aslolom, Zb7e] Qe B3 AH4E 0~
58744 25 A43te] 4¥ =5 ¥t EURAM
WL log BCF kel whet 2 mjutel|A] 4 o] 4] 3k
0~34do =z wixstson, 7] ol diate]
I 3FE Rosleith. ARETe|A= BCFe} log
Kowsl ®hs) 71718 wislel] whe A4g Hojsig)
t}. BCF k9] A4 9] 20 u|vloA] 15,000 o] A}
©2 <20, >20~500, >500~15,000 78|12 >
15,0008 Z+7 0,4, 7 18]35 103 o 2 w3t
Iog Kow 7t& 243 7-$elle 2 v|wke 04, 2~4
L 44,6 oA 104 o2 wjA s}k CRS-Korea
A& BCF 2 AH8-3ta slow, AAlAE
SCRAM 3} =313t}

)
ol
1
o
£
Y F\°
°l=°

2. Zt5AM (Persistence)

AFA2 CRS 2l B3 w8 A g3l
o, 2] wel A4E 0oflA FH 3

sl9lc} (Table 1). CHEMS-1o| A= u17k7] W9] 4
~500d& A-gstalon, war] 49l iRk 14,
5002 o)A 25%, 4~5009 W9l 7A-e “0.311
(log tyz)+0.5684—20 days’ 2] 2418 E3 A4z
v A 5191t} SCRAMo|| A= ¥7}7] 4~1009S A
43l o, o] WY & 1~587kA] w3k
th. EURAMol M= Falj Aol whe} 0%, 50% 2]
90%-3ll Adell sl 27 14,054, 0.1 =2 wiA
stglom, 7|2 Fhell Hsted FHi 14E Hedsied
ok ARETel| A= w177] 10~1009& #8319
) <10, >10~50, >50~100 783 >100< 7}
7+ 0,4,7 283 10802 )45}t CRS-Korea
o ME ul7] 4~1009-¢ HEsta 9dsled, A
A A= SCRAM %} 5431w}
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Table 1. Scoring comparison of bioaccumulation and persistence in CRS models

CHEMS 1 SCRAM EURAM ARET CRSKorea
sV  BCF SV BCF sv BCF sv BCF sv BCF
log BCF > 15000 (BCF)
25 1098 5  >100000 3 Default 10 Zaononion > 100,000
log BCF > 10,000 > 500~ > 10,000
1 <10 4 Zio0000 3  A4<log(BCR) 7 15000 (BCF) 4 100,000
. 10<logBCF >1,000 , 3<lg@CcH) , ~H;N0ECH >1,000
<40 10,000 <4 T kon 10,000
~ ~ >100 2<log (BCF) <or=20(BCF) >100
2 1000 1 =3 0 <or=20 2 1000
’ - (log Kow) ’
- - 1 <100 0 log(BCH<2 - - 1 <100
SV Haflife SV Haflife SV Haflife SV Half-life SV Half-ife
25 >500days 5 >100days 1.0 Default 10 >100days 5 >100days
1 <4days 4 50~100days 10 Persistent 7  >50~<100days 4 50~ 100days
>4 days~ _ Inherent _ N
b Zogotys 3 20~50dws 05 MESL 4 >10~<S0days 3 20~50days
_ _ N Ready _
2 4~20days 0.1 biodegradable 0 <10days 2 4~20days
- - 1 <4days - - - - 1 <4days

a 0.5(log BCF)+0.5, b: 0.311 (log t12)+0.5684—20days, SV: score values, BCF: bioconcentration factor

822 749 EURAMZ CRS
2}z welsledch. EURAMS 3}
o] o] &l (Ty, Tu, Tu, Tlv)°ﬂ e} *]“9‘5]
2290 H]&S 25 A43 T q3le] wjEego

2 AH43sl3 9)or, CRS-Koread| A = EURAMO%]
Aste] AMSEF Alm2RE AR wiESF 500
~5,000,000ton/year2 105H4| 2 1}qo] 1~1047}
7 wiA3Ieh. SCRAMS}L ARET: v &3 ===
AMSEFE IAtR 238k dskem, CHEMS
12 W& =% A7), 34 o] 53FS o83t 3l
ort Aeuagel obd AEIE o83

F4¢ 5o A E AEstel A gstanh
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/4, R-phrase®] #tg7} A8 9lom, 7t wdlel ut
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*&Xéﬁ}‘ﬁc}. d& B9, WA 7, IRISS
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Table 2. Scoring comparison of human carcinogenicity in CRS models

CHEMS-1 SCRAM EURAM ARET CRS-Korea
: SY 1/ED10 . ; L Carcinogen
SV Carcinogen levels  (mg/kg/d) sV R-phrase sV Carcinogenicity sV levels
IRISA, Direct acting human IRISA,
5.0 IARC 1 5 <15 10 R450rR49 10 carcinogen 5 IARC 1
) . IRISB
IRISB1 Indirect acting human
4.0 K 4 >15t05 9 R40 8 : 4 (B1,B2)
IARC 2A carcinogen IARC 2A
IRISB2, Carcinogenic in animal IRISC,
35 IARC 2B 3 >51t015 0 No R-phrase 6 bio tests 3 IARC 2B
B B Positive tumorigenic IRISD,
15 IRISC 2 >15t045 4 agent in humans 2 IARC 3
IRISD, E, _ _ Tumorigenicin only IRISE,
0 jarc3a 1 >45 2 one animal species 1 |ARrca
_ _ _ _ _ _ 0 Not tumorigenic in an _ _
adequate animal bioassay
SV: score values, ED: effective dose
© U & 2 5 A e A2 phasel e} AT §URE 7474 454 =

ol mEbA 67kAl2 BFEka 0~10571A] 24
7HA 9] vl & A-4-3199 . CRSKorea= IARC, US
EPA IRIS®] At g 9152 3PH, Aae] ZAEE
vk=]sl7] ¢)s ACGIH (American Conference of
Governmental Industrial Hygienists), NTP (National
Toxicology Program), 12] 32 EC (European Com-
mission)¢] A}=E Farste] ekl wel 5
Az FR3}ed 1~59 Foisigict.

FA=Ae LC50, LDSO, R-phrase®] #t=7} A}
459 ony, CHEMS-1, EURAM, ARET 1381
CRS-Korea o M= w27 2o up2 AF=A
3 FUsHow TR 27 ApuAe sy
©n], SCRAM 2 Q1A FASAS FH7RRIAE FX]
%ttt CHEMS 12 A 75 aUr THEEE 47
LD503} LC50¢] wg} 0~5&7x] wj A3t
o} (Table 3). AF+=42] 7-¢- LD50 Fke] 5mglkg
u)uke 54, 5000 mg/kg ©] A 03, 5~5,000 mg/
kge] ¥9)= 44 “6.2~1.7(log LD50)" & =3 A
22 wjA3g o, A=A AL LC50 Fto)
1.6mg/m® vk 5%, 10,000 mg/m® o] A+ 07,
1.6~10,000 mg/m32] ® 9] 4=2] “8.0~2.0(log
LC50)" & &3 A= wiAdsieich. EURAM-S R-

sl 0~39747) wlgslale) ARET: A%
} ot

e 7_}.7_} L D503} LC50°ﬂ )

LD50 o 5~5,ooo mg/kg
o] W9lE H43kx alzu%, 454 44 LC50
1.5~15,000mg/m*2] ¥9]= #4319} CRS-Ko-
reat 27543 F954¢ 72 LD50s} LCS0
of wet 0~5471A] wiAsidon, 542 7
- LD505~5,000mg/kg®] 9= CHEMS-13} 5
Jdslgon, F=Ae A% LC50 1.5~15,000
mg/m®e] W ¢]= ARETS} 3t

AA (=42 57l Rl BF 1%
3} ¢loh(Table 4). CHEMS-13} EURAM.4 7o
(eHRHEEA T 7elEAd S 58 732 gle] 2ol
A 4-3st3 ot CHEMS-19] 75 %‘Wé% 71ebs
Aedeke WAz Frista qlen, EURAM
o AS geFst S EHel & =R N(L)O-
EALS] k& o] &3t HrislA] ox Fiy W=
R-phase® F&3}e] H7}slx ¢)v}. SCRAM &
NO(A)EAL 7t A8 7% 1~1,000 mg/kg/day
o] Wes HEsiden, LOAEAL 3t& A48
73-¢- 10~5,000mg/kg/day 2] ¢S A L3} 1~5
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Table 3. Scoring comparison of human acute toxicity in CRS models
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Rout CHEMS-1 SCRAM EURAM ARET CRS-Korea
oute
Y LD(C)50 LD(C)50 SV R-phrase SV LD(C)50 sv LD(C)50
5 <5 3 R28 10 <05 5 <5
Ora 0 > 5,000 2 R25 8 >05~5 4 >5~50
ingestion * 5~5,000 -~ 1 R22 6 >5~50 3 >50~500
- 0 NoR-phrase 4 >50~500 2 > 500~ 5,000
(mg/kg)
- — - 2 > 500~ 5,000 1 > 5,000
- - - 0 > 5,000 - -
5 <1.6ppm 3 R26, 27 10 <15 5 <15
0 > 10,000 ppm 2 R23 8 >15~15 4 >15~150
Inhalation  ** - _ 1 R20 6 >15~150 3 >150~ 1,500
(mg/m®) - - 0 NoR-phrase 4  >150~1,500 2 >1,500~15,000
- — — - 2 >1,500~ 15,000 1 > 15,000
- - — - 0 >15,000 - -
*6.2~1.7(log LD50), **8.0~ 2.0 (log LC50), SV: Score values
Table 4. Scoring comparison of human (sub)chronic toxicity in CRS models
SCRAM ARET CRS-Korea
CHEMS1 EURAM NO(A)EL,
sv mg/kg/day SV mgkgdayor SV NO(AEL
Mo/ mg/kg/day
g
5 <10(LO(A)EL), 10 <0.1(Cral), 5 <1(Oral),
<1(NO(A)EL) <0.3(Inhal.) <5(Inhal.)
<10~100
4 (LO(A)EL), 8 >0.1~1(Oral), 4 >1~10(Cral),
<1~10 >5(Inhal.) >5~50(Inhal.)
(NO(A)EL)
Sub-chronic <100~ 1.000
and chronic (LO(A)EL), o >1~10(Oral), >10~100(Oral),
toxicity are 3 <10~ 100 ndusonin 6 Z3-30(nhd) 3  >50~500(Inhal)
assesment to s
carcinogenicity (NO(A)EL) toxicity
and others < 1,000~ 5,000 >100~ 1,000
toxicity 2 (LO(A)EL), 4 > 10~ 100 (Oral), (Cral),
<100~ 1,000 >30~300(Inhal.) > 500~ 5,000
(NO(A)EL) (Inhal.)
1 >B000(LO(AEL), 5 >100~1000(0rd), >1,000(Oral),
> 1,000 (NO(A)EL) >300~3,000(Inhal.) >5,000(Inhal.)
_ _ 0 > 1,000 (Oral), B B

>3,000(Inhal.)

LOAEL: Lowest observed adverse effect level, NOAEL: No observed adverse effect level

H7kA) FEs1dch ARETE: 909 o] AFe] NOEAL
& Agsn Az wel ATEATY FUSAE
FE3led ZzF NOEAL 0.1~1,000 mg/kg/day,
NOEAL 0.3~3,000 mg/kg/day 7ol we} 671 A

2 0~10%7b7] 23 b4 wiAdE 2-8-skgiet. vt
°F 909 w]wke] 7% NOEALel| SHA 4= (5)= v}
HEn 289 wwke] =AxgE ARgslA] 9kgio).
CRS-Koreal= NO(A)EALS 77543 FU54
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Table 5. Scoring comparison of other toxicities of human in CRS models

Voal. 24, No. 2

CHEMS-1 SCRAM ARET CRS-Korea
- Mutagenicity/
Mut ty, L
Dau/éa?cfggérﬁ . o Genotoxicity,
- Muta- Conduct Immu- Teratogeni-  Genotoxicity, Reproduction,
SV Reproduction, SV : ot EDs ; .
Neurotoxicity, genicity  disorder notoxicity city Mutagenicity Development,
Others Neurotoxicity,
|mmunotoxicity
Positive Terata<0.1  Mutagenicin
Severe- Severe- without overt  vivo (no negative
5 5 5 germ . ; . ; 10 . 5
line rrevers ble irreversible maternal results fromin
toxicity vitro assays)
Causes
clastogenic
; Severe- Severe- Terda effects, sister
Possible bl bl >0.1~1 hromatid
4 4 4  germ reversple reversoe - 8 without overt chromali 4
line O moderate-  or moderate- maternal exchange,
irreversible irreversible toxicit crosslink; no
y .
evidence of
mutation
Auses DNA
Positive Terataor induction or
3 3 3 somatic Moderate- Moderate- High developmental  repair, with no 3
line reversible reversible  potential anomaliesat  direct interaction
>1~10 with nuclear
material
Mutagenicin
Possible Terata or prokaryotic
2 2 2 somatic Slight Slight ~ Moderate developmental  cellsonly; 2
line effects effects  potentia anomaiesat  negative results
>10~50 in eukaryotic
cell assays
No No No Terataor Mutageniciin
1 1 1 known  known known Low 3 devel Ogmema' V||tro assYs 1
potenti anomaliesat  only, negative
effects effects effects > 50~ 1,000 N Vivo
Notwaa Nt
0 0 - - - - - 0 oorntlt;r Zita negative results 0
>1.000 in.viv_o and
invitro
SV: Score values

o2 FHE3le] 77+ NO(A)EAL 1~1,000mglkg/
day, NO(A)EAL 5~5,000mg/kg/day2] #H$]S 5t

oA, W5, AAEA,

AA5A, 7€ whded
o tjsle] HAA o= Fr}sle] flagged endpoint7}

Az o] 0~5871] vl A sl

4. A7 |Et=H

ZIepEAd oz B, &
A=A, AAEA, 72T 5 Tkt Al o
sl H7)ela 9lo}h(Table 5). CHEMS- 12 =9

o
SESROEER)

A A 7 dspiz 194 sl AAES §
Abse] 0~54717) il 415heleh SCRAMS E1ud
o143, g Ao, o 54, ol 20 Aol Bl ofa]
AR =S FEsIe] 1~5874 st
ARETE 7|3 =A7 Ao 9x/Sedm o] 54
o wste] o3 Qo] Wb 6RAZ thire] 0~

104744 24 2¥42) e Sgstn glew, 7]
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Table 6. Scoring comparison of acute terrestrial toxicity in CRS models

CHEMS-1 SCRAM CRS-Korea
Mammals,
- Plant Reptiles, Birds,
Biota ' " Mammals
SV (Od-lDSO, SV I(DES%S(lzgc;rha '(g’rjteEbsgtg EURAM ARET sy (Oral LD5O,
mg/kg) or Ib}acre) or LD50, mg/kg/day)
mg/kg/day)
5 <5 5 <01 <5 Assessment 5 <5
0 > 5,000 4 >01~1 >5~50 factor applied - 4 >5~50
* 5~ 5,000 3 >1~10 > 50~ 500 to the lowest of - 3 > 50~ 500
- - 2 >10~100 > 500~ 5,000 e'thefl_thé ggOEC 2 >500~ 5,000
- - 1 >100 >5,000 or L(E) 1 >5,000
SV: Score values

R-phraset} in vitro,
invivo test® £3t kA xo wie}l 114 = o}
o] 0~107b4 4% ¥l sheleh CRSKorear
o AAFASA, XA, 554, WA=
H aelm WSl dste] CHEMS1s e
gl e] A gEglon, FeksaAast £45
A dvete SAQFE wiAlekA] 7] SlE 14
& elshlnt.

i

2t CRS ZdEle| MEj=M H|m

Fr(dgae), FHFFEF AE ¥ ohrR Fo) 54
grol olgslml, FABANAE o F, BT, 25,
FAREER PANE 59 S o4,
CRS =elo] wet 445: 4% 5 Ael7} 9l
o AR EAS SAFASA, S DTS, 5
N FAEA, A (CHE s o e Ty,

s F
o S E el g
=92 CHEMS-1, SCRAM, EURAM 18|32 CRS
Koreae|n], ARETE= 183}#] &3kt (Table 6).

CHEMS 13 $42<] tiste] QlalFASA el
AF542 il W4 443l SCRAME 4]
B, E55 FER, 27, FEFEES ez A
=3t 52 A4 89 %E oA Ahgsiels
A3} 582 99)2 22 E(L)DS00.1~100mg
kg¥} 5~5,000 mg/kg/day = Asl3 SHA|Z FE
sho] 1~588 Yoisiich EURAMS] 4% k4
NOEC zkel 91& 7% 4 k& o83k 34 %t
Z A7 ol DS A48 F 54 )
52 APk CRSKoreas ZA-froll tished
ZAF-=4 LD505~5,000 mg/kg/day S = A3}
32 SCRAM} k2 wbA o 2 1~547k2] w3l
ok Aol A3 (HRAEFAEE s Qe
»d2 SCRAM, EURAM, ARET 18|12 CRS-
Koreao|™, CHEMS-1& 318]3}#] ¢k} (Table 7).
SCRAM > A&, 2579 357/, 27, T35
& 72t F33ke] N(L)OEAL we} H4g wjg
shsich EURAME 5418l 54 @ 2 #4 @l
AFE A48 F 240 o8] W4T AEstel 4
3tich ARET: Al=e] 29 Aaghao] g
NOEL, EC50¢1| tjsled 7], & =ofuljAd= A
57} 3o =, 1] E4-5 (non-mammals)®] 7% =}
A3} (ePurAl oz TR zH2 NOEL 0.5~500
mg/kg/day=} 1~1,000mg/kg/daye = WHe= A3}
65 2 1hre] 0~10874x) 23 7+ wlAl
A 43519 th. CRS-Koreas ZA-Foll st =
Azel ot ATFEYI FUSHon Fre
I 77 NO(A)EL 1~1,000 mg/kg/day, 3~3,000
mg/kg/day oz WS Ay SHAR o]

e o [
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Table 7. Scoring comparison of terrestrial (sub)chronic toxicity in CRS models

Voal. 24, No. 2

SCRAM ARET CRS-Korea
Plant Mammals, Reptiles Birds Invertebrate Mammals
CHE Non-
EURAM
mammals
MS-1 SV LO(AJEL or >90d LO(A)EL or Y e, Y od inhaation
NO(A)EL  LO(A)EL LO(A)EL, NO(A)EL '
(kg/haor  mglkg/day NO(A)EL mgkg/day mg/kg/day NO(AJEL mg/kg/d) (NO(AJEL, ~ (NO(A)EL
blare) (mgkg/day) (mgkglday) mykgidey) - mgkglday)
_ <1(SCy**
5 <01 <10 <1 <10 <1 10 <05(C)* 5 <1 <3
B N N _ _ _ ~ Assess <1(SCyx++ N N
4 >01~1 >10~100 >1~10 >10~100 >1~10 >10~100 ment 8 <05(C)+ 4 >1~10 >3~30
>100~ >100~ >100~ factor 1~ <10(S0)
- 3 >1~10 1,000 >10~100 1000 >10~100 1,000 applied 6 05~ <5(C) 3 >10~100 >30~300
>1,000 >10 >1,000 >10 >1,000 fothe 10~ >100 >300
- 2 >10~100 poodl N poodl N T lowestof 4 <100(SC) 2 - -
5,000 1000 5,000 1000 5,000 aither the 5~ <50(C) 1,000 3,000
NOEC 100~
- 1 >100 >5,000 >1,000 >5,000 >1,000 >5,000 or 2 <1000(sC) 1 >1,000 >3,000
L(E)C50 50~ <500(C)
0 2 1000(SC)
>500(C)
** in different genera, *** in one genus, SV: Score values; SC: Sub-chronic; C: Chronic
Table 8. Scoring comparison of acute aquatic toxicity in CRS models
CHEMS-1 SCRAM ARET CRS-Korea
Fish, Birds,
LC50 E(L)D50 EURAM LC50 Daphnia,
sv (mg/L) sv (mg/L) sv (mg/L) sV Invertebrate
LC50(mg/L)
5 <1 5 <1 Assessment 10 <0.1 5 <1
0 >1,000 4 >1~10 factor applied 8 >01~1 4 >1~10
* 1~1,000 3 >10~100 to the lowest 6 >1~10 3 >10~100
- - 2 >100~ 1,000 of either the 4 >10~100 2 >100~ 1,000
- - 1 >1,000 NOEC or 2 >100~1,000 1 >1,000
- - = L(E)C50 0 >1,000 - -

*

—1.67(log LC50)+5.0, SV: Score values
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Table 9. Scoring comparison of aquatic (sub)chronic toxicity in CRS models

CHEMS-1 SCRAM

Plant, Fish,
Amphibis
SV MATC,
N(L)OEC
(mg/L)

Invertebrate
MATC,
N(L)OEC
(mg/L)

LOEL

SV (mglL)

EURAM

ARET CRS-Korea

EC50, MATC,
NOAEC(mg/L)

NOEL

N (mglL)

5 <01 5 <01 <10

0 >100 4 >01~1 >10~100

Assessment
factor applied
to the lowest
of either the

* 01~100 3 >1~0 >100~1,000

EC50<0.02**
10 MATC<O0.002** 5
NOAEC< 0.0002**

EC50<0.02***
8 MATC<O0.002*** 4
NOAEC<0.0002***

EC500.02~ <0.2
6 MATCO0.002~ <0.02 3
NOAEC 0.0002~ < 0.002

EC500.2~<2

>01~1

>1~0

NOEC or

>10~100 >1,000~ 5,000

>100 > 5,000

L(E)C50

4 MATCO0.02~<0.2 2 >10~100
NOAEC 0.002~ <0.02

EC502~ <20
2 MATCO02~<2 1
NOAEC 0.02~ <0.2

EC50=20
0 MATC=2 - -
NOAEC>0.2

>100

* 3.33~1.67(log LOEL), ** in different genera, *** in one genus, SV: Score values, MATC: maximum acceptable toxic concentrations
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