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BB ELs
BT
% W

3,5, 5-F U AFNL-2- T a~FEL-1-F D RAF Y (Oryzias latipes) \ZXF+ 5
EREHMERBR—-14080M

RBREE
. NMMP,/E97/5060

Fat ke
ARBRIL. OBCD (LT A M H A FT A2 No.204 TRBEEESHERBR—14 AR
) ITHEIL L TEBE L7,
D#EBWE  :3,55-F) AFA-2-vIa~FEr-1-4r
2) : AR (EEFRCTE2AVIERARERSFH)
NWREY v AF N (Oryzias latipes)
HRBRME FMEBE, 5.3, 9.5, 17.1, 30.9, 55.6, K T* 100 mg/L
(MBELNEE @ 1.8)
5)RBEMM 14 AR
6)RBAKIE  :3.0L
DMK 10R/BEKR

8) BREA : ENYE, 16 RRREIAA, 8 RERRE
9) x7V-YaY DL

10)IREE : 24£2C

1) RBAPOEBME DL

: BRRE I uw bS5 Tk

& £
1) 1480/ EERE = 556 mg/L
2) 1 4 BMOK/IMERBRE = 55.6 mg/L

(1984



3) 14 BMOBEREEREE (NOEC) = 30.9 mg/L
4) 7 BRI EHIFERE (LC50) = 100mg/L LA E (95%{EHXME : RKEb2motx)

5) 1 4 BEIO$BIEME (LC50) = 100mg/L LA L (9SHEHEXM : RELHA2moTr)
(LEZEBmET, 2TREMEICESE



1 #BME
1.1 &%, #&ERXB L UHE{LFOER
£ ®:3,55-FUAFL-2-ITu~FRL-1-F

{ 3,5,5-Trimethyl~2-cyclohexen-1-one )

g
0

HC CHs

HaC
FFR CoH, 50
SR : 138.21
-2 & 7 —N/KGyBEfRE (logP) @ 1.70
IKEEHE : 12000 ppm (20°C)
R -8.10C
I 214.0 ~ 215.2C
KRA~DYERRE mE (1.2%°20°C)
HIUE (mmHg) - 0.380 ~ 1.000 (20.0~38.0°C)

A (LR BREE 2 L~{En
(ERROBEFEIIMSD SHHEB LK)

1.2 feREs
RS I
AFS I
AFER : T84 12HA26H
oy bES FGD 01
HASE - 500g
S8 HEFER RS
FERE - 97%LL



1.3 REFERCRERET OREEORER
1) REFIE
HRYE Y LR EEICEE THRE L,
2) EBMHEOMBERRERGTOREM
AFE LHBRIZ OV THRARIN AN SARIE, NMR AT MVRIER OB EIK
Ko~ N7 75WETV. HBRYEOREL -7 BXRODOLNZZLERUMEZERL
Teo RBMTRICHRRICAE - o L. RBRBMBATICHIE L2 AR MR UE S &
9D7hﬁiA&mﬁbtﬁ%\%m&%behthotoﬁoT\%ﬁ%ﬁmﬁﬁ%%
OREHREEIREFPIIRE ThHho L& h i,

2 BEAEY
RRIZER L A XD (Oryzias latipes) 2 TERIoFR Lz, WBRAOKE (BEE)
Ocm D *0.5em AN TH o 7=,

i 2.
1)
2)
3)
4)
5)
6)

)

r=
2y hEE
fESE
fEAR

Bift,
RBREMEL AR OKE. BES) T12 BEME,. SEHHLLE, SEEHEROT FJ 2
YEEX, REREO 24 BRI D ILEEE LR or, BERIC IR CRIRIICIER 2
EiEEZERLE, REREMN7AMOECEIL 0.0% Thotz, T, HRADEENE
(BRERSR () FARM, REMSR) ICL5AMENRBORBEIT 06 BRI LC50 45 0.26
mg/L Toh-o7e,

]

: Oryzias latipes

:1.994 cm (1.69~2.25 cm), n=10

: 0.08951 g (0.0557~0. 1430 g). n=10
: 961205

: NLEAS

:Fr 84 12 A5 H
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3 REFIE

3.1
1)
2)
3)
4)
5)
6)
7)
8)
9)

3.2

3.3

RREM
FHR
B
L
Sk
REBRAKE
BB
il
Fa i

T7V-v3y

K

D AR (BERVZ72RVIEGERRERL#H)
: 14 B

D1 BERICfTE 18

10 R/ RER

: AR A

: 24+2°C

: EPNJE. 16 FERIER /8 RERIRE

:TRDOT S IVEBEBAEKED 2% 5 X7

o :

AEBHAEKEFEERICETZ IV BER LUTHVWE,
FRADERAKEE LT, BED 21.8 mg/L (CaCO3E) . p HAS 6.8 ThoTr,

(TR ER-1(p. 23)]

RRIEE., RRERBIIEREES
TAXRBRER  EERCTERVIEHEARER

RREss

KIRET
p HEt
BIEBEE

CBLEHNTAE—H—

D KA EIRKIBRER s/ —T4 2 (= hEE CL100 EY)
CI—=NTA BEUp HA—F —NEIRER

: pHA—Y— GEBBYERT HRA¥=—LAB F-—-22)
:DO METER CRE&EH DO—14P)

3.4 RERBEORE
AMBEURBROBR. FEEFERE (LC50) . 0%FETERBERV 100%ETKER
EiZEhEh 100 mg/L LLETHoM, £Z T, 100 mg/L ODHORERBREEE L& Z
A, BHER EHEEOET) RBRAENE, 2oz, Ak 1.8 T 5.3, 9.5, 17.1,
30.9, 55.6, KUt 100 mg/L O 6 WMEXEZIRE L-RBRLBMEHR L7z,
RBEROBEBICITBMER LI-RROBR LAV,

.._11_



3.5 REBRROMM
1D HBRYEEHREKER L TEBWERREZAM L=, AR LARERIEREATHY.
REHEIRD MR o7,
2) 100mg/L E7i% 1000mg/L IZFWR L = KBRYEIRK & FRAK L ERARERBIZLVES
UCRBIREEN L,
3) FIRAKOLORBEZRITZ,

3.6 BEREDAH
BIEARF (O B). 7B, RUL 4 BHICARBOKEL W B 1. 0ol 2R L. B
Wik o< 75 74 Uik, BB R ESICEBESEE (1, 50, 100mg/L) OB 1T
2 I DB R B RS THRBMERE 2R L, BMIEBRS— 2 (p.25) 0% L,

3.7 REAHME

BB HMRA L AAETHR LR 10 BOFSERS X UMBEESZE L, #
BHAR T 2.0%£0.5cm THDZ L MR L7m, ERBAEORERIKD pi, BEHEME.
KEZRER, RBAEDICHRAL TRERYLY 10 BHEALE,

BBME%. B 3EMUEH 7 EERBAEORBRIEDOAE., i, BERTBREZREL
72 |

BEYMT, ISV EEERD2% 5 X7k, Bk D EEKSED LS
B3, TODREEERS Lk,

KT, @ 3EL EECEERERET S L L b ICBE SN EBEOBER LR
BERER L, B8THEALERTTES i ol, TOMSRAES (Fehniy, W
M, EEL, BEOHWSE) IOV TIEBARSNBSICIREEMICER L,
BEEERR LEBE. AEOBAAEI bRV E 5 ERH,IT Y By -,

BEMTRICI2 TOEFROERR UHIAR & JIE - 16 L,

*— RS & R

A R EE X B BICRIGORY bRV 0,

FEBET  BERERO—OT, RBROMAE KB L THEOE~ELASHD L,

BRI RBROME B L TEEOR X BR2DH D,

E¥EK  BOLICHNBEOKE B2DEKEY L b0, BIEORE, B, &
# RES

_12_



WERARE  BEREARAETEHOTIIWVWA YO0, AP EiEkT 2 2 & BTk
2H 0, KR, FFEE2ET,

4 RROBH
41 BAEERE. RMERRE. BAEERRE
BB BV TR B ER S RBRE OR b ISV IRE 5 &/ NEFERE b L7,
BIRIZ 350 TRERAIC BIELIS Ol R AR & 117 BRI D b S IR % B/
FImE L L, ‘
BFER T DRI 25T b 172\ B B BB X & Bk 8 e R R E (NOEC) & L7+,

5 BRBIUEZE
5.1 REEMOERIECERZRIEILELLEDNIREER

L,

5.2 RBKFOHBRMERE
RERBAARE, 7 ARV 4 BRICRBKTOWBRDEREZRE Lz, RERYIMSDORK
BRYHEBEIL 4.38 ~ 93.59 mg/L (RRTEME 5.3 ~ 100 mg/L) THY . REMEIZHT
HEIEIT 81.2 ~ 95.4 % ThHoTz, [Table 1(p.15)]

5.3 BR/IEIEBRE. B/MERRBRE
FHEEEPEBRINERBRED ) bRLIEWVEE (B BSEME) 1X 55.6 mg/L (RE

) Tho7=, [Table 2(p. 16)]
RBRAIZEIFEUADHOIEABBR IN-ERED S bELEVWEE (B/MEREBRE)
{1 55.6 mg/L (RREMHE) TH-otz [Table 4(p.18)]

5.4 ¥EBICME (LC50)
THRRV1 4 BEOECRAKZHEWREX TS 5050 T ThHho72Z &5, LC50 1%
HETER ok, 20D, THRRU148HO LC50 XL HRERBEXTHD
100mg/L LA E & L7=, [Table 3, Figure 1(p.17)]

_13_



5.5 BMEER
BEERXT 2% 55.6 RUF 100 mg/L (REME) OMERXTR LN, T/, BHE TR
100 mg/L (BREME) OMEXTEREINE, ThUTOBRERRUSBRE CRRBRIME D
WCREDERZBREIN 2T, [Table 4(p.18)]

5.6 BEADKE
3,5,-hU AFN-2-v 7 a~nFE-1-F N1 4 BHEBE L A X IOEEIL, W
THOBRERIZBNTS, HRRKEAFELREIBRD N7,
(WEEHHIFIL : Dunnet DL ELLE, HEKE 5%, Yukms FEEH747°7Y-1 #EHRITIR)
[Table 5(p. 19)]

5.7 BREERE
T AR SNARVBEED ) HE L EER 0.9 ng/l (REE) . BHEERSE
BENRVBERD > bR LECRER 30.9 ng/l BREE) Thot, . MEER
NBE & L CHBRESBD OGN IMERII R o7, foT. ZhbDBER TR
BRI TH S 30.9 ng/L (RIEME) R MEAER IR (NOEC) & %I L7e.

5.8 BRBKDpH, BEMERER L UKIE
14 BMORBHMPOpHIZ 6.5 ~ 6.9 Thotr, REHMTOBERREE D
7.31 ~ 8.55 mg/L TH Y, T TORERICBW\THEFMEFBRERED 60% U ETho
72 (24. 0COLETNIEFEAR M « 8. 25mg/L) . HREMM P OKIBIX 23.6 ~ 24.3 CTH
D, TRTOBERICINT 2422 C ORMENICH 7=, [Table 6 (p.20)]
[Table 7(p.21)]
(Table 8(p.22)]

ook
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Table 1. Measured Concentrations of 3,5,5-Trimethyl-2-cyclohexen-1-one During a

14-Day Exposure of Orange killifish (Oryzias latipes) under Flow-Through

Test Conditions

Nominal Measured concentration (mg/L)
Concentration ' (Percent of Nominal)

(mg/L) 0 day 7 day : 14 day Mean
Control <0.05 <0. 05 <0.05 -
5.3 5. 06 4.52 4,38 4. 65
(95. 4) (85. 2) (82.6) (87.7)
9.5 8. 96 8.953 8.95 8.95
(94. 3) (94.2) (94.2) (94. 2)
17.1 13.91 16. 02 16. 06 15. 33
(81.3) (93.7) (93.9) (89. 6)
30.9 25.08 26. 84 26. 95 26. 29
(81.2) (86. 9) (87.2) (85.1)
55.6 52.04 48. 56 47. 57 49. 39
(93.6) (87.3) (85.6) (88.8)
100 93.59 92.32 91. 46 92. 46
(93. 6) (92.3) (91.5) (92.5)
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Table 2. Mortality of Orange killifish (Oryzias latipes) Exposed to 3,5,5-Trimethyl-2-cyclohexen-1-one under Flow-Through Test

Conditions
Nominal Cumulative Number of Dead (Percent Mortality)
Concentration

(mg/L) 1 Day 4 Day 6 Day 8 Day 11 Day 13 Day 14 Day

Control 0o C 0) 0 C 0) 0 C 0) 0o C 0) 1 ( 10) 1 ( 10) 1 ( 10)
5.3 0 0) 0 0) 0 0) 0 0) 0 ( 0) 0 0) 0 ( 0)
9.5 0o C 0) 0 C 0) 0 (C 0) o C 0) 0 (C 0) 0 C 0) 0 ( 0)
17. 1 0 C 0) 0 C 0) 0 C 0) 0 0) 0 C 0) 0 C 0) 0 0)
30.9 0o 0) 0 ( 0) 0 C 0) 0o C 0) 0 0) 0 C 0) 0 (C 0)
55. 6 0 0) 0 C 0) 0 (.0) 0 C 0) 1 ( 10) 1 ( 10) 1 (10)
100 0 ( 0) 0 (C 0) 0 0) 0 0) 1 _( 10) 2 ( 20) 2 _( 20)

Threshold Level of Lethal Effect: 55.6 mg/L
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Table 3. Calculated LC50 Values for Orange killifish (Oryzias latipes) Exposed to

3,5, 5-Trimethyl-2-cyclohexen-1-one Based on Nominal Concentrations under

Flow-Through Test Conditions

Exposure 95-Percent
Period LC50 Confidence Limits Statistical method
(Day) (mg/L) (mg/L)
7 >100 - o~ - -
14 >100 - o~ - -
Figure 1. Concentration—Response Curve of 3,5, 5-Trimethyl-2-cyclohexen—1-one
100
90
—e— Tday
80 —m— | 4day
70 +

60

Mortality (%)
o
o
1

40
30
20
10 +
0 g m
1 10 100

Concentration (mg/L)
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Table 4. Symptoms of Toxicity Observed in Orange killifish (Oryzias latipes) Exposed to 3,5, 5-Trimethyl-2-cyclohexen-1-one

under Flow-Through Test Conditions

Nominal Symptoms

Concentration{mg/L) 1 day 4 day 6 day 8 day 11 day 13 day 14 day
Control 0 0 0 0 0 0 0
5.3 0 0 0 0 0 0 0
9.5 0 0 0 0 0 0 0
17.1 0 0 0 0 0 0 0
30.9 0 0 0 0 0 0 0
55.6 A A A A A A A
100 A A A A A A, C(1) A C(D)
Threshold Level of Observed Effect: 55.6 mg/L
0 : normal
A : reduction of food intake
B : abnormal respiration
C : abnormal swimming behaviour
D : loss of equilibrium or swimming ability
E : other symptoms

(n) : numbers of fish
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Table 5. Fish Weight

Nominal Fish Weight (g)
Concentration(mg/L) No. 1 No. 2 No. 3 No. 4 No. 5 No. 6 No. 7 No. 8 No. 9 No. 10 Mean

Control 0.1166  0.1096 0.0975 0.1690 0.0908 0.1091 0.0693 0.0842 0.0895 n 0. 1040
5.3 0.1513 0.0858 0.0683 0.0634 0.1256 0.0663 0.1021 0.1071 0.0605 0.0636 0.0894
9.5 0.0673 0.1421 0.1047 0.0429 0.0590 0.0654 0.1648 0.1726 0.0938 0.0948 0.1007
17.1 0.1806 0.0426 0.0731 0.0362 0.0781 0.0734 0.0982 0.0891 0.1016 0.0808 0. 0854
30. 9 0.0738  0.0718 0.0544 0.1412 0.0967 0.1246 0.0689 0.1255 0.1037 0.1920 0.1053
55. 6 0.0871 0.1009 0.0663 0.0928 0.0909 0.0893 0.1352 0.0720 0.0560 n 0. 0878
100 0.0557  0.0598 0.0667 0.0446 0.1099 0.1148 0.0556 _ 0.0326 n n 0. 0675

n :

No measurement was made because the Orange killifish was dead
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Table 6. pH Values During a 14-Day Flow-Through Exposure of Orange killifish (Oryzias latipes) to 3,5,5-Trimethyl-2-

cyclohexen—1-one

Nominal pH
Concentration (mg/L) 0 day 1 day 4 day 6 day 8 day 11 day 13 day 14 day

Control 6.6 6.8 6.7 6.8 6.9 6.6 6.8 6.5
5.3 6.8 6.8 6.7 6.8 6.8 6.7 6.7 6.5
9.5 6.8 6.8 6.7 6.8 6.7 6.7 6.6 6.5
17.1 6.9 6.7 6.7 6.8 6.7 6.7 6.6 6. 6
30.9 6.9 6.7 6.7 6.8 6.7 6.7 6.6 6.6
55. 6 6.9 6.7 6.8 6.8 6.8 6.7 6.6 6.6
100 6.9 6.7 6.8 | 6.8 . 6.8 6.7 6.6 6.7
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Table 7. Dissolved Oxygen Concentrations During a 14-Day Flow-Through Exposure of Orange killifish (Oryzias latipes) to

3,5, 5-Trimethyl-2—-cyclohexen—1-one

Nominal Dissolved Oxygen Concentration
Concentration(mg/L) 0 day 1 day 4 day 6 day 8 day 11 day 13 day 14 day
Control 8.55 7.55 7.58 7.36 7.50 7.49 7.90 7.48
5.3 8. 47 7.57 7.57 7.46 7.45 7.39 7.69 7.45
9.5 8. 48 7.55 7.49 7.31 7.39 7.32 7.55 7.35
17.1 8. 50 7.63 7.53 7.32 7.40 7.41 7.63 7.41
30.9 8. 48 7.49 7.46 7.41 7.47 7.36 7.46 7.38
55.6 8.45 7.59 7.48 7.33 7.52 7.51 7.58 7.54
100 8.44 7.74 7.63 7.561 . 7.76 7.71 7.80 7.72
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Table 8. Temperature Values During a 14-Day Flow-Through Exposure of Orange killifish (Oryzias latipes) to

3,5, 5-Trimethyl-2~cyclohexen-1-one

Nominal Temperature (TC)
Concentration(mg/L) 0 day 1 day 4 day 6 day 8 day il day 13 day 14 day
Control 23.8 23.6 24.3 23.8 23.8 23.9 23.9 23.9
5.3 23.9 23.7 24.2 23.7 23.9 23.8 23.8 23.9
9.5 23.8 23.8 24.2 23.8 23.9 23.8 23.9 24.0
17.1 23.9 23.8 24.2 23.8 23.9 23.9 23.8 23.9
30.9 24.0 23.9 24.3 23.8 24.0 23.8 23.9 24.0
55.6 24.0 23.8 24.3 23.8 24.0 23.8 23.9 24.0
100 24.0 23.9 24.2 23.8 24.0 24.0 24.0 24.1
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Water Quality of Dilution Water

Parameter Concentration
BOD <0.05 mg/L
COD 0.9 mg/L
pH 6.8
Coliform group bacteria N.D.
Mercury <0. 00005 mg/L
Copper 0. 001 mg/L
Cadmium <0. 005 mg/L
Zinc 0. 006 mg/L
Lead <0. 005 mg/L
Chromium <0. 005 mg/L
Iron <0.01 mg/L
Free chlorine <0.05 mg/L
Fluoride <0.02 mg/L
Ammonium ion <0. 1 mg/L
Arsenic <0. 005 mg/L
Evaporation residue 65. 5 mg/L
Electric conductivity 84. 1 uS/cm
Total hardness (as CaCO;) 21. 8 mg/L
Alkalinity 18. 3 mg/L
Total organophosphorus compounds <0. 001 mg/L
Simazin <0. 0003 mg/L
Herbicide Thiobencarb <0. 002 mg/L

Fungicide Thiuram

<0. 0006 mg/L
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RRBEOZHHIE

1. RBRIEOST
FRBA L. Onl &3 T AVRITERIRT B,
A=t 77—l ty FLT—ERZBHEAT S,
BRER» DEROHRELZRD D,

2. BEEE s u~ S5 7 40— (HPLC) RIESRE

BT I :C18 bSum, 4.6mm¢ X 150mm

B 7 HRE : 40C

AR : 20ul

BB D AR/ TER=bMUA / BBE = 84.5/ 15/ 0.5

Bik/7Eh=hUA /B = 9.5/ 90/ 0.5
A/ B =50/50

& : 1.0mL / min
RtE & : 235nm
3. BRER

0. 1mg/L 25 100mg/L % T 5 MBEADEFER L /T L, TOEEE S EREEZER LK,
[ Figure 1(p.6)]
BIE B &I 3 TR (L, 50, 100mg/L) DIFBEFBOREZITV, TOEMMEL AV THRERE
ERR L 7=,

4. FMEIRRR
FPOKICERERO—EEZHRML T, EIREEZRDE,
3,5,5- b U AFA-2-v T uAFE-1-F 10.0 ng/L DEULRIL 97.3 %, 25.0 mg/L O
EUXRIT 96.0 % Th ot
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Figure 1 Calibration Curve of 3,5, 5-Trimethyl-2-~cyclohexen—-1-one by HPLC Analysis

Input Data
No. Concentration Peak Area
(mg/L) (mAU-sec)
1 0.1 14.29652
2 1.0 98.60014
3 10.0 923.32434
4 50.0 4583.47314
5 100 9201.84570

Y (Peak Area) = 2.03757 + 91.92622 X (Concentration)
r’= 1. 00000

2

r° : coefficient of correlation

10000

8000

6000

(mAU- sec)

4000

Peak area

2000

0 1 1 (] ]
0 20 40 60 80 100
Concentration (mg/L)
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Figure 2  Representative chromatograms

(1) Standard 50 mg/L ; 0 day

VWD1 A, ¥avelength=235 nm of 970327¥IP000002.D

wAU ]
1400

1200 3
1000
800
600 ]
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(2) Standard 50 mg/L ; 7 day
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Figure 2 Continued

(3) Control ; 0 day
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(4) Control; 7 day
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Figure 2  Continued

(5) 5.3 mg/L nominal; 0 day
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(6) 5.3 mg/L nominal; 7 day
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Figure 2 Continued

(7) 30.9 mg/L nominal: O day
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(8) 30.9 mg/L nominal; 7 day
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Figure 2  Continued

(9) 100 mg/L nominal; O day
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(10) 100 mg/L nominal; 7 day
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