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L7V-yiy

REE

R

AN T NEEER
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B XX (Oryzias latipes)

D STRRIX. 9. 5mg/L. 17. 1mg/L. 30.9mg/L. 55. 6mg/L. 100.0mg/L 3 & O

p HFR¥ (FFn) L7z 100. Omg/L (&)

: 96 KEfY

: 3.0L

10 R/REX
DAL, 16 BERIBA, /8 BER A
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1.1 A%, fERE X CEFERER

% W C ANVH T NEERE
(& FAZ7Y a— 8 BIFES AM | CAS No.68-11-1)

#iEX

HSCH,COOH
ﬁ%i‘t . C2H4028
TFE 1 92. 12
ig= :—16. 5C
iy :120C/20mmHg
hE 1. 325 (20C)
KA~DEFE - >100mg, / mL
A :15mmHg {10 8%C)

(LER D% 1X webkis—plus, ECDIN, NTP O&F—Z ~— 2 L3 H L)
webkis—plus:#Zs)I| B ##E7 4~ =%  ECDIN:Environmental Chemicals
Data Information Network NTP:National Toxicology Program

1.2 HEEEH
#E 90, 0%k
owv FEH ACL3918

goe

YA E 1 25mL X 54
AFH CF¥R10%11811H
S8 D A BREE

1.3 HBRYEOER. REFEBLICRESET TOLEN
1) REFIE
HER E T AEHR E I IR TR R L TR L,
2) MBYEOBRRBL LIVRERG T COREH
AF L=HEBHEIC OO CHRARILA~SZ hb, NMR ALY FAOBIER L U EE
ruw b 7T T7HREEITO., FBRYEOBELFEABRLLARV I LB L UMEL
L7, MBRTRICHFERICHRE - 47 U, RERFABATCRIE - D LImA~2 Lk
LU 7o b 7T AL LR, AHHBEML. 74 BB THENRL 13%FE Li-.
H-oT, SBRHHII LM RBOMBHREE TREDICD LEM L LTS s,
ANHT FEBIIERBEENAZ L BMONTEY, BRL TAREIRST L T
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B Y TN EREICERICHN R B IhE b0 L #EEEN S, —F, RBickW
THANIT bEFRRDPIK T OB ERE T I, BEEE7 n< M7 J 704HIckiT 5
REFFHPOREPICARLERA M L AL EX O8Iy CREM) B4R L. H
DEORIIREPORMLLYKRE W, #oT, REM TR EIMEIC LV EH LR
BRICREFOMERMNE X 2RBIV RN EEZ LN,

2 HEAEY

ARBRIER Lic e A XA (Oryzias latipes) % FRICR LI, HRAOKE (EGAS)
X 2.0x0.5cm ThHo7=,

) R4 A
2) 4 : Oryzias latipes
3) #k :2.06 cm (1.71~2.45cm), n=10
4) @FHE :0.1378 g (0.0807~0.2470g). n=10
5 wy hMES 4% 980925
6) HEALE L NCERAY
7) HAH D R0 9 A 25 A
Biik

RS L ARM OKE. BES) T 12 BMME, @EBHL L, SHXHEEOT ~ 5
IVEERT, RERBO 24 RERRTH DITBEE L2 hv o 7n, RERIT L EECHIBYIC T
HIREEEER L, REMMGAT7 BROETEIE 0.0% Thot-, F7-. HRAOEE
R (FiBRSR (1) TR, REER) (CL5AMEMRBROMBE. 96 B LCS0
0.26mg/L ThH-7-,

3 HERFE
3.1 RBREH
1) FHR D RIRRE (24BERHLK)
2) RE :24%1°C
3) ERERMR : 96 KERA
1) 10 R/BEX



5 RERKE : 3. 0L

6) HEH 1 BERICATE 18

7)) HkREE c 2L

8) I7V-Vvav 2L

9) MRH D P, 16 BRRHIRA, 8 BRI ME
3.2 FHIRK

A BT/ K % TR SR T LB U L,
%ﬁmmikmﬁkbf\ﬁﬁﬁsamyLmwmﬁﬁxzﬂmmaf%oto

(FRER— 1 (p.22)]
3.3 HRABB L VERES

HERA R LA MH T A —H—

TEIR A DEBRAMES LOKBRER (Y~ MY Z—A512 CL100)
p HE D SEABBUERT 4 R4 =—LAB pHi-§— F-22

KR F : p HEAPBIEEERT CESIRIERT 0 2 % =—LAB pHj-4- F-22)

AT E 1 : REE®R D04 DO-14P

3.4 HREBEORE
%ﬁﬁﬁwﬁ%\%%%¥ﬁﬁﬁﬁﬁ(ww)u%gmﬂfﬁn\o%%tﬁﬁﬁﬁm
2myh1%%ﬁt%ﬁﬁ§ﬁm%®T?%OkoCw%%%%%ﬁbf\ﬁﬁﬁmL&G

9.5mg/L. 17. 1mg/L, 30.9mg/L. 55. 6mg/L. 100. Omg/L 5 IBEEX IS & O p HEFF%EE (FFn) L
72100. Omg/LD 1 BEX#HE LT,

3.5 MERIEDFAM
1)&ﬁ%ESMM®m*@M%%ﬁ*K%ML\%i%ﬁwﬁﬁﬁéﬁgé%@bto
2) HRKDHOXBX 25T 7,

3) MBRHMORE MBS 2BELE, BARH CHBRSERLN ) -1,
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3.6 FRERIRDSHT
ABRBRSARTIS L UN24BF R IS K BB/ X 0 BBRK (1. 0~ 1. 5)nL 2 40 L. &5 3iidh
7a% N7 T ZIRICE DG Lic, RBAKDOSITICEE LTk, SEHHIE B 510 A s
50. Omg/LOFNEZATVN, BEREE RO THBRMEBE 2 5% -,
FHHIIMBRER — 2 (p.24) IR L,

3.7 RERER(E
%E%%ﬁm%ﬁﬁ&ﬁ*ﬁf%%Ltﬁw%wgﬁxiwwmmﬁgmﬁbto%
B PRI TR 2o,
ERBRAKEORBRIEOPH, 7

FEARIE, ARERESR. RBAW P ICHRms 18
EXYDI0RBEA LK, pH,

BBRRE, ARISENMTER 1 ERE -,
RO, 24, 48, 723 K UROGRFRIGICHE MBS EZ DRI B L & bIcBEB S -
BEOBRR VI REEZER L, BRT DML EHIT TR 10 -7 20w
%EW(%@ﬁD\mm\WEEm\%Wmﬁw%)momfm%ﬁéht%%m%ﬁ
BARICERT D, EUEEERER LSS, KEOBLBED b2 E 5 EOnIc R
DER<,
*—IREIER & E S
A DRE 2 BRI RIEORD bRz h 0,
REWR : HBEOARE LB L THEZEOBENRELD L0,
%ﬁﬁﬁ:%6mmﬁ%z®ﬁk£&5ﬁ%%bt%@o@ﬁ@ﬁﬁ\@@\@ﬁ\
%
VEENE TOKE B TRV b 00, KRR S T L AR
Lo, BiR, FEEEL,

FEROEH

%ﬁﬁ&f@%tﬁk&ﬁﬁ%ﬁ(m%)me&t%(%)%%mb\%EMMT%%é
AU7- TOXDAT Multi-Method Program® & &% FH L T

+ Binomial{£iZ & 0 Y8
(LCBO) BB L7z, F7o. ZDI5%IZHRA LB L,



HRBLUOEZE
5.1 HBRAEOEHEMICEEYRIFLE L BRDNABEER
2L,

5.2 REUKTOWRYEIEE

ABRBAIARFES L U24BF M ICHRBAK RO WRYEBE 2 HIE Uiz, REREAARE 05
WRIREIL 8.6~99. dng/LTh ¥ . FERBAIAE 248 D SERY IR B 1T 4. 1~105. Tmg/L
Thote, WERE (9.5~100. Omg/L) IZ67 5 EHBEDEIRIT 43.2~105. 7% T H -
oo RANREEVRERE D T20% % 572 O CRRERFE R OB 41T 13 22 IR BE o (7] T8
EA R, (Table 1(p.14), fHB&EH— 2 (p.24)]

5.3 EBIEREE (LC50)

ANAT PEFRRICOBRERREE Lo b 2 40 DIET BT RIS, Ong/LT0% T b
IR X102, 5mg/LT100% Ch o7z, MBEOFEELIX 0% Th -7, p HIE% (b
) LI BRIE DFE TR IT10% Th - 7=,

AT DEFRROICHFR O M B FERE (LC50) 1339, 8me/LTdh 0 . DOS%{S X P

H%JmAN%ﬂmﬂT%otopH%%MﬁmLkﬁﬁWTm%ﬁ@®¥ﬁﬁ%ﬁE
(LC50) ¥X>74. 8mg/LTh o =, [Table 2, 3(p.14). Figure 1(p.21)]

5.4 0% HREEBER L 100%5E 1 kg
xwﬁfﬁﬁ@t%ﬁ@%ﬁbtt%ﬁﬁ@0%%t%%ﬁ§m%&mufbb\

100%FE T B AR B 1356, 3mg/LTdh -~ 7=, [Table 4(p. 16)]
5.5 MR

%ﬁﬁﬁkLT%amdmﬁﬁEfﬁﬁﬁﬂﬁﬁﬁéntoﬂ%&ﬁ;@%@@@%

BEXTHRBHM T I R% R TBE S h o1, [Table 5(p. 17)]

5.6 MERKDpH, IAFHERER LI OVKA
%ﬁ@@ﬁﬁ%%¢®pHm&pwﬂf%oto%WﬁfbﬁwmﬁﬁW@pH%ﬁ
Téﬁ\Wﬁ%Eﬁﬁmﬁmk%KpHﬁﬁTb\QE%EEWM%WU@pHm&4

»ﬁﬂf%otoﬂﬁaprﬁ&wwevﬁb\pH%%MﬁmLtﬁEEFmpH
6.2~6.8TdH o7,

PRI R ORI, 1~11. 6mg/LTH 0 . T_TORBAN CRRA GRS
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R OKIEIT 23.2~23.9C Thoi-,

[Table 6(p. 18), Table 7(p.19). Table 8(p.20)]
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Table 1. Measured Concentrations of 2-Mercaptoacetic acid During a 96-Hour Exposure

of Medaka (Oryzias latipes) under Semi-Static Test Conditions

Nominal Measured Concentration (mg/L) Percent of Nominal
Concentration 0 Hour 24 Hour Geometric 0 Hour 24 Hour
(mg/L) new old Mean new old
Control <1.0 <1.0 - - -
9.5 8.6 4.1 5.9 90. 5 43. 2
17.1 16.1 11.7 13.7 94.2 68. 4
30.9 29.8 26.5 28.1 96. 4 85.8
55. 6 55.0 b7.6 56. 3 98.9 103. 6
100. 0 99. 4 105. 7 102.5 99.4 1056.7
100. 0% 97.0 b7.7 74. 8 97.0 57.7

* : neutralized test solution

new: freshly prepared test solutions

old: test solutions after 24 hours exposure period

..14_



Table 2.  Mortality of Medaka (Oryzias latipes) Exposed to 2-Mercaptoacetic acid

under Semi-Static Test Conditions

Measured Cumulative Number of Dead (Percent Mortality)
Concentration

(mg/L) 24 Hour 48 Hour 72 Hour 96 Hour
Control 0 ( 0) 0 ( 0) 0 ( 0) 0 ( 0)
5.9 0 ( 0) 0 0) 0 ( 0) 0 ( 0)
13.7 0 ( 0) 0 ( 0) 0 ( 0) 0 ( 0)
28.1 0 ( 0) 0 ( 0) 0 ( 0) 0 ( 0)
56. 3 8 ( 80) 10 (100) -—-a (—a) --a (-a)
102. 5 10 (100) —a (-—a) —a (—a) --a (—a)
74, 8% 0 ( 0) 0 ( 0) 1 ( 10) 1 ( 10)

* . neutralized test solution

a : No observation was made because all Medaka were dead at this

observation time.

Table 3.  Calculated LC50 Values for Medaka (Oryzias latipes) Exposed to 2-

Mercaptoacetic acid Based on Measured Concentrations under Semi-Static Test

Conditions
Exposure 95—Percent
Period LC50 Confidence Limits Statistical Method
(Hour) (mg/L) (mg/L)

24 45. 2 (>74.8) 28.1 ~ 56.3 Binomial
48 39.8 (>74.8) 28.1 ~ 56.3 Binomial
72 39. 8 (>74.8) 28.1 ~ 563 Binomial
96 39. 8 (>74.8) 28.1 ~ 56.3 Binomial

() :neutralized test solution
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Table 4.  Observation of Highest Concentration in 0% Mortality and Lowest

Concentration in 100% Mortality Values

Exposure Highest Concentration in Lowest Concentration in
Period 0% Mortality 100% Mortality
(Hour) (mg/L) (mg/L)

24 28.1 (>74.8) 102. 5 (>74.8)
48 28.1 (>74.8) 56.3 (>74.8)
72 28.1 (>74.8) >50. 0 (>74.8)
96 28.1 (>74.8) >50.0 (>74.8)

() :neutralized test solution

_16_



Table 5.  Symptoms of Toxicity Observed in Medaka (Oryzias latipes) Exposed to 2-

Mercaptoacetic acid under Semi-Static Test Conditions

Measured Symptoms
Concentration _
(mg/L) 24 Hour 48 Hour 72 Hour 96 Hour
Control 0 0 0 0
5.9 0 0 0 0
13.7 0 0 0 0
28.1 0 0 0 0
56. 3 c(2) 0 -——-a -—-a
102. 5 0 -—-a —-a -——a
74. 8% 0 0 0 0

* : neutralized test solution

! normal

! abnormal respiration

: abnormal swimming behaviour

: loss of equilibrium or swimming ability
. other symptoms

(n)  : numbers of fish

m o O W o

a ' No observation was made because all Medaka were dead at this

observation time.
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Table 6. pH Values During a 96-Hour Semi-Static Exposure of Medaka (Oryzias latipes)

to 2-Mercaptoacetic acid

Measured Concentration pH
(mg/L) 0 Hour 24 Hour 48 Hour 72 Hour 96 Hour
new 6.6 6.9 6.9 6.9 -
Control
old - 6.7 6.7 6. 6 6.6
new 6.6 6.7 6.8 6.7 -
5.9
old - 6.6 6.7 6.6 6.6
new 6.4 6.4 6.5 6.5 -
13.7
old - 6.5 6.6 6.5 6.5
new 5.5 5.5 5.5 5.4 -
28.1
old - 5.9 5.9 5.9 5.8
new 3.9 3.9 a a -
56.3
old - 3.9 4.0 a a
new 3.5 a a a -
102. 5
old - 3.4 a a a
new 6.3 6.2 6.8 6.5 -
74. 8%
old - 6.5 6.6 6.3 6.6

* : neutralized test solution

new: freshly prepared test solutions

old: test solutions after 24 hours exposure period

a : No observation was made because all Medaka were dead at this

observation time.

..18_.



Table 7. Dissolved Oxygen Concentrations During a 96~Hour Semi-Static Exposure of

Medaka (Oryzias latipes) to 2-Mercaptoacetic acid

Measured Concentration Dissolved Oxygen Concentration (mg/L)

(mg/L) 0 Hour 24 Hour 48 Hour 72 Hour 96 Hour
new 11.5 9.3 11.0 10. 6 -
Control
old - 5.8 6.1 6.0 6.3
- new 11.5 9.3 11.0 10.7 -
' old - 5.8 6.2 6.0 6.3
new 11.4 9.3 11.0 10.7 -
13.7
old - 5.1 5.4 5.2 5.4
new 11.5 9.3 11.0 10.7 -
28. 1
old - 5.6 6.1 5.8 6.3
new 11.6 9.3 a a -
56.3
old - 7.4 8.6 a —a
new 11.6 a a a -
102. 5
old - 8.7 a a —a
new 11.0 8.9 10.3 9.9 -
74. 8%
old - 5.1 5.2 5.2 5.3

% : neutralized test solution

new: freshly prepared test solutions

old: test solutions after 24 hours exposure period

a * No observation was made because all Medaka were dead at this

observation time.
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Table 8.  Temperature Values During a 96-Hour Semi-Static Exposure of Medaka (Oryzias

latipes) to 2-Mercaptoacetic acid

Measured Concentration Temperature (°C)

(mg/L) 0 Hour 24 Hour 48 Hour 72 Hour 96 Hour
new 23.2 23.9 23.9 23.9 -
Control
old - 23.8 23.8 23.5 23.6
5 9 new 23.4 23.8 23.8 23.9 -
’ old - 23.8 23.8 23.7 23.8
13.7 new 23.5 23.9 23.8 23.9 -
' old ~ 23.7 23.8 23.8 23.8
new 23.5 23.8 23.8 23.8 -
28.1
old - 23.8 23.8 23.8 23.8
new 23.5 23.8 a a -
56. 3
old - 23.7 23.8 a a
new 23.5 a a a -
102.5
old - 23.7 a a a
new 23.4 23.8 23.7 23.8 -
74. 8%
old - 23.7 23.8 23.8 23.8

* : neutralized test solution

new: freshly prepared test solutions

old: test solutions after 24 hours exposure period

a ' No observation was made because all Medaka were dead at this

observation time.
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Figure 1.

Concentration—Response Curve of 2-Mercaptoacetic acid

Mortality in Medaka

100
90 |
80 |
70 +
& 60 | —e—24h
>
z o0 —— 48 h
‘g 40 L ~>—96 h
=
30 +
20
10 ¢
0 R T heedemdbandnt b " beoeddeadiad )
1.0 10.0 100.0 1000.0
Measured Concentration (mg/L)
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Water Quality of Dilution Water

Parameter Concentration
BOD 0.5  mg/L
COD 0.5  mg/L
pH 6.9

Coliform group bacteria N. D.

Mercury <0. 003 mg/L
Copper <0. 005 mg/L
Cadmium <0.02 mg/L
Zinc <0.03 mg/L
Lead 0.2 mg/L
Chromium <0.05 mg/L
Iron 0.07 mg/L
Free chlorine <0.05 mg/L
Fluoride 0.13 mg/L
Ammonium ion 0.1  mg/L
Arsenic <0.001 mg/L
Evaporation residue 68 mg/L
Electric conductivity 0.97 mS/m
Total hardness (as CaCO,) 30.0 mg/L
Alkalinity 0.5  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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BRI D534 5 1k

1 RBRBEODWHiE
BRRAEHRLOMBRIK 1. 0~1. 5ul 21 7AHRICERT 5,
B L 7o AR DR EMREE DS 100mg/L 2 X BB-A13, FEAKT 100mg/L L FIcHRT 5,
HPLCOA = 75—ty NLT—ERBZEBEATS,
RERDPOHEROEBELYRD 5,

2 REWEIr~ NTTT7 40— (HPLC) HIES:
AN :C18 5um ., 4.6mm¢ X 150mm
BT LEE : 40C
EAE 120 L

BEFE (oM U ER / TER=RUNL = 95 /5
] :1.0nL / min
RHER  : 220nm
3 RER
PHERMERRL T, ERBIMIN S FHAUEBRENREEND 584 > b OERERE H|
EL. EMMEEHRLEL, [ Figure 1(p.26)]

MEBﬁK@ﬁ@M(1ﬂ4yh)®ME%ﬁw\:@&%ﬁﬂ;@ﬁ%bto

4  RANENRERER

%ﬁ*ﬂ%ﬁﬁ%%b(ﬁ:ﬂ%ﬁﬁbf%@btﬁﬁ%@—ﬁi%%mLT@W%%*
H1,

AN T EEER 50. Omg/L DENNRIL101. 0% T - 7=,
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Figure 1 Calibration Curve of 2-Mercaptoacetic acid by HPLC Analysis

Input Data
Concentration Peak Area
No. (mg/L) " (mAU"*Sec)
1 1.0 10.829
2 2.0 25.715
3 10.0 149.698
4 50.0 712.586
5 100.0 1516.068

X (Concentration) =Y (Peak Area)/3. 2798

r2= 1.0000

r2 : Coefficient of correlation

1

1

(mAU - Sec)

Peak area

600

1400

200

1000

800 |

600

400

200

20 40

60 80 100

Concentration (mg/L)

120
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Figure 2 Representative chromatograms

(1) Standard 50.0mg/L ; O-hour

VWD1 A, Wavelength=220 nm (1999011 1¥AM000004 D}
mAU
50
40
30 g
S
20 2-Mercaptoacetic acid
10
2 & 8
0 © = [ng
T T T T T T T T T T T |
0 2 4 6 8 10 12 14 16 18 miy
(2) Standard 50.0mg/L ; 24-hour
VWDT A Wavelength=220 nm (19890112¥AMO00002.0)
mAU ]
50
40
30 )
5
S
20 2-Mercaptoacetic acid
104 .
8 ¢ 8
§ hd 8
o Aa e z
T T T ¥ T T T T T T
0 2 4 6 8 19 12 14 16 18 i
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Figure 2 Continued

(3) Control ; O-hour

VWD1 A, Wavelength=220 nm (19990111¥AM000005.D)
mAU i

50
40

304

20

6.312

(4) Control ; 24-hour

VWD1 A, Wavelength=220 nm (199901 12¥AMDOG011.D)

50

40
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Figure 2

Continued

(5) 9.5 mg/L nominal; O-hour

VWD1 A, Wavelength=220 nm (19980111¥AM0O00006 D}

mAU |
1
50
40
30
20 . .
2-Mercaptoacetic acid
10 3
® wn
o - oy - [=3
= 3 H 8
0 s N s = :
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(6) 9.5 mg/L nominal; 24~hour
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Figure 2

Continued

(7) 30.9 mg/L nominal; O-hour

VWD1 A, Wavelength=220 nm (16990111¥AMO00008.D)
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(8) 30.9 mg/L nominal; 24-hour
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Figure 2

Continued

(7) 100.0 mg/L nominal; O-hour

VWD1 A, Wavelength=220 nm (198801 11¥AMO00010.0)
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Figure 2 Continued

(7) 100.0 mg/L nominal neutralized test solution; O-hour

VWDI1 A, Wavelength=220 nm {19880111¥AM000011.D)
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(7) 100.0 mg/L nominal neutralized test solution; 24-hour
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