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ABRE
2501-201-N

AR T 5
ARBRIT, BAEG B ERR R, B RS RGP R R & OBREE R A BRETE
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5)
6)

7)
8)
9)
10)
11)
12)

RIFE LB IR LW E S R DR O FIEIZOWT) CER 2343 A 31 BT

FKAFE 0331 26 9 5. Ak 23-03-29 RUFHE 7 5. BREEIEE 110331011 &) ICHEHLL T
EWE L=, =7 L.

PERE
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D)
%  H1H]
AR
BRI (

BRI
L~

VI A &
AR
A

B PRI L 1,000 mg/L & L7,

v FAFTI

PR (@stEy U = 84e) | fiRE 5 (100 rpm)
Raphidocelis subcapitata (ATCC22662)

72 ¢

OECD 5z

48.0, 100, 220, 460 KX 1,000 mg/L (kL 2.2) @ 5¥RE
BN e FRIX 2 e

300mL AN T AR=fA7 T 2= (@KMESY 7 5JUeAT)
100 mL &%=

3% BRI X, 6 A XTHIX

FMARIEEE C 0.5 X 10* cells, mL

23CaE (Z#RIE+27C)

FOEATIC & 2] (4% 400~700 nm OFiPH Ot
FIZ2OUT 60~90 umol -m2-s)
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13) HBRWEIREOWIE  © LC-MS/MS ik (FFEBRMAIR K OVRER S T 1K)

1) BRI T OB L
T2 B RGO ST S | TR E IR L ISR LT 95~112%., i85 72 W14 o0 S I 1 Rk
TREEIZKRE LT 87~96% DHIFH Tl V| FBRIKIT T HIH . hAa— & ORI E I B 2 #E
FFLCWwWimbot&EZ LN,
50%AERIFEWRE (BrCso) M OBRAEIEMIRE (NOEC) 1. Z#BHARIE D IR &
Feilg 72 W] #4 00 SR L 2 e RN B S22 L 7R BEIC R D &R LT,

2) AR & 2 WERE
ErCso (0-3d) 805 mg/L (95%fZ X[ : 797 — 812 mg/L)
NOECr (0-3d) 215 mg/L



Summary

Sponsor

Ministry of the Environment, Japan

Title

Algal (Raphidocelis subcapitata) Growth Inhibition Test of Pyridostigmine

Study number
2501-201-N

Purpose

The purpose of this test was to determine the effects of pyridostigmine on the growth of freshwater alga
(Raphidocelis subcapitata). Exponentially growing test organisms were exposed to the test substance in
batch cultures over a period of 72 hours. From the average specific growth rates recorded in the series of test
solutions, the 50% inhibition of growth rate (ErCso) and the no observed effect concentration (NOEC) was

determined.

Method

This test was performed in accordance with "Freshwater Alga and Cyanobacteria, Growth Inhibition Test"
based on "Test Methods Concerning New Chemical Substances" (March 31, 2011, No. 0331 9,
Pharmaceutical and Food Safety Bureau, MHLW, March 29, 2011, No.7, Manufacturing industries Bureau,
METI, No. 110331011, Environmental Policy Bureau, MOE, final amendment, December 27, 2024). The

upper limit test concentration was modified to 1,000 mg/L.

1) Test substance : pyridostigmine

2) Type of test : open-system (air permeable silicon stoppers), shaking culture (100 rpm)

3) Test organism : Green algae (Raphidocelis subcapitata ATCC 22662)

4) Test duration : 72 hours

5) Growth medium : OECD medium

6) Test concentrations (nominal) : control, 48.0, 100, 220, 460, and 1,000 mg/L (space factor: 2.2)
7) Test vessel : 300 mL glass Erlenmeyer flasks capped with air permeable silicon stoppers

8) Medium volume : 100 mL/vessel



9) Replicates numbers : 6/control group, 3/exposure group

10) Initial Biomass : 5,000 cells/mL

11) Water temperature : 23 +/- 2 degrees C

12)  Light condition : continuous illumination of white, fluorescent light (approx. 60 - 90 pmol-m2-s)

13)  Analysis method : LC-MS/MS

Result

The measured concentrations of the test substance at the start of the exposure were 93 - 98% of the norminal
concentration and, 94 - 97% at the end of exposure. Thus, the test solution was considered to maintain stable
test substance concentrations during the exposure period.

The results were calculated using time weighted mean measured concentrations.

ErCso (0-3d): 805 mg/L (95% confidence interval: 797 - 812 mg/L)

NOEC (0-3d) : 215 mg/L
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1. HEYME

RRBROWERME THHE Y FAF 7 I ATHIRSILTH RN 2D,
AEEHL, U RRAF 7 IVARRFMLTCNDIEY FRFI/IvTaI FeHL, U R

2F 73 FEBICHEDSMIEL T, €Y FAF2 3 ke

2%,

WEBIE DI OV T, R E

N2 =S NI §

. BRI R AL

Ot L7z,
1.1 &, BEXRUYELZHEK
1) 4FR U RAFTI
2) Wil 3-[[(Dimethylamino)carbonyl]oxy]-1-methylpyridinium
IUPAC 4 :
(1-Methylpyridin-1-ium-3-yl) N, N-dimethylcarbamate
3) CAS &5 155-97-5
4) HEE GHs
S
|
CH3
5) 53+ CoH13N20;
6) srfHi 181.21Y, 181.214?
7) AT 1.21X10%hPa (25°C)
8) KKV 1,040 mg/L (HfEEMH) D
9) 1-474)-MKA5 FefR % -1.58 (HEEfE) Y
10) s sz L
11) ¥R 258.14°C (& fE)
12) FRIZHT DR fE# L
13) ZEME fHHR7 L
14) BEHIZxHS 2 E AR >1,700 mg/L ¥
15) BB\ W RFOEE R 7z L

(ZEERD

1) SFak 30 AL E LR (L E

LOINT I BA A A

2) BARfb=S R EEMEESERO 4 ORTE&F (2024)J B EH
3) 245 it 5% e R
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3)
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(& RE-5] BUBR R

0y RS

L E

AN DA TR S OV
ke

AF&

AFH

vy RRAF I 7m IR
3-(Dimethylcarbamoyloxy)-1-methylpyridinium Bromide
101-26-8
GH3
H3C” W’T?j
CH 3
CoH;3BN,O,
261.1192, 261.114%
1.551 X102 mmHg ?
A,
-3.43 (HEEfE) 2
154°C Y
282°C (HeEfm) 2
Hfa~IE & A L BAORES~ R A D
AR EAE S U N SR e
>2,500 mg/L ¥
BHEE « Bhide~ A7 . RRBMEO TR OMEH#IRGEDOSEH D

1.29 mol/L %

OCZHM
99.8 area%(HPLC)
fi#R7e L
FRLAK T 2Rt
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202449 A 11 H

FORAL AR L3Rkt
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13 REAERUVRERBTTOREL

1) BREHE DB WOKIEAS BT D . BRI A BRI R (R
WZARE LT,

14 REBEEFUHTCTOREM
OECD i3 3255z M) 2B E UCHEM LT, #WE OB ERE 1 mg/L LT 100
mg/L DFRERIK 2 N TERBRZEAT T T ekt 2 55 U7z, FRREIT, SRRk R 3 2
NEN 118 mg/L, 111 mg/L, 72 F#% TIZZN LN 1.07 mg/L, 110mg/L TH-7=Z Enb,
AR E T, B AKR CLEMED E U &I LT,

2. &Y

1) ¥4 . Raphidocelis subcapitata

2) A : ATCC 22662

3) AF%k : American Type Culture Collection

4) ANFH : 200249 A 7H

5) AFHROEH :  ATCC Culture Medium 625 (LA T, ATCC#5#ti &4 %) DRl
T 5 2 PO C IR AL RR A B 2

6) JEEZ MR D5 R S S¢S/l = N 7N

ZFEHIM 20244512 A 23 H~12 A 26 H
ErCso(0-72h)=0.93 mg/L (95% 154X H : 0.90~0.97 mg/L)
(s OBUERPAN [TFEHE 2 FHERZE : 0.71~1.16
mg/L, N=38 GRBRIFMMHIM : 200545 H~)] TH-o72)
i % B5 A% D R A AR E L QW SRR I DALFEIET A N
A RT A NCFLHE STV D HELEESH (LT, OECD K5t
ET%) IThEAMZ, 202542 4 13 B~2 H 15 H £ TR
& O Es# U7, [OECD B5Hh : fHmigkt-1]

3

7)

)

3. HEAE
3.1 HigE
B L [F UBRBESET 2025452 A 15 H~20254E2 A 18 HOMkz%E LT,
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3.2 BEih

ARG 2 M OV R ABR 21X, OECD B#h 2 L7z,

33 HEREH

1)
2)
3)
4)
5)
6)
7)

8)
9)
10)

57
% 0 HIH]
BRI
LR

I A=
AR
HRPA

pH
Bh#I oo FE K
FRBRIE D Bl 79 FE

34 HBRBBRUHSRE

1)
2)
3)

4)

5)
6)
7)
8)

B R R
SRR

BT R

BFROA
KRG
pH &t
JeTE

35 HABRREDRE

AFRBRIZIENL D | IR X 6 18

PR (@M ) = o filke) | IRE 5 553 (100 rpm)

72 RF

100 mL, /%4

35 AR X, 6 A4, RFHRIX

HMRR PR FEC 0.5 X 10 cells, mL

23CHRE (EBEIL+2C)

HOEATIZ K DRI (R 400~700 nm O Hi[FH D &1
(22T 60~90 umol-m2-s)

BRI O pH ITFRFE L 72\

A L2

300mL AN T AR =7 T 23 (@& Y = flkA)
B A7y BLEIRE L 5 H#% (BUxX : BR-300LF)
AA DT I ) RS R AR 2 A SRR

(=X : MT5310L)
ARy 7 ZARRA S A ISR E O T

(AU : CDA-1000)
AT — - b FRASHR EF R (B MS205DU)
R T TR R EEEE (RS 1-NM-11)
PS5 BUVERTRL ) A # =—ATC pH A — % — (B : D-21)
LICOR #E# A h A —%&— (B : LI-250)
HE P OFIPH © 400~700 nm

REREE XL 3T, Aba 4 & U TRTEEED 040, 1.6,

6.4, 25 K TN 100 mg/L @ 5wl B X T T ekl 2 550 L 7 kG 2R . RIS 2 72 Refi oo F
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Kk RRLESR GHER) (X, SRERE TEREN, 0.6%. 0.7%. -0.7%. 2.0%K T 6.3%T
BHolz, T 100 mg/L 2B 2 ERFMOARMER FHERE) X, TNEN-0.5%. 0.9%
KO18.6%TH Y, 1 FanDH 10% 22 5 /ERMERPHERR S NN, 2B/HBICOVTIL, 1X
EX IR ERROAEREDHER I N TV, 22T, X, RBRREEX E HI2 3T, TR
FE 100 mg/L TP iiallR 2 340 L 7o /b R, RIS 5 72 ] O A RAER (HEE)

X21%THY ., HEHURAEETRD bkr ol

AP TIL 100 mg/L TORELMRT DL & bic, R EREE % 1,000 mg/L IZ3%E LT,
100 mg/L Z#8 % DIREDEEIZONWT iR T b D & L, REREIT 48.0, 100, 220, 460
KON 1,000 mg/L & L7z, BNk 2% T 72,

3.6 HEREDRAH
PBRE OFPEIL, 99.8% TH D Z LD, MEEIIMIE Lo T2,
AL, B E LT FAF VI VBEBILLTWHEY RRAF I Tl RE
AT 2720, BV FAFIZIVORERELFHMST D-OICHEREY FAFZ/Ir7
RO A5y RO RN U CREBRIR AR Uiz, Bk ORI  [FHEER-3] 1R L,

3.7 AERROSHT
1) itk
RERIE P OB E IR L, WKy v~ 7T 72 o7 NEESHTER (LC-MS/MS)  THIE
L7ce SMTicRiT DRERMF, (HEER-4] (TR LT,

2) B OERIUEE
AEHE, ERBRKICOWT, REPMAR (0 M) MR UNERER 72 RFEITR (BREEHE THE) OBl
A DERIR LTz,

3.8 HERIBME
ARG AE L - (S O M A 2 b 1 AH S B IS L 0 B L. SRBRIRh o EmE Gl )
23 0.5X10%cells,/ mL & 72 2 X 9 ITHTHEFIR 2 kBRI D A - 7o BB 2 (TR R I HfR L 72,
H B AR A I A BRI B NIRRT L. Z ORER A BBAARE & Lo, BB i,
24,48 BN 72 Wt 5T T o 7 A RBR K O M B A Rz R HECREE A L TR L 72,
KRBAZOME N DT T 7 272 L&, AMEEFET L,
PERTERPE E N ORBRA GO EIL, 24 Wi 2 & ZEBFE OV TEE Lz,
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PSEEE A AR BAE B N OB K OB R L A 2R B AR 70> & JR 8 72 R $2 % C 24 IR 2
EANZE LTe, £7o. ABRIKD pH % & Pl Anis &k OVR&EE 72 Rl 2 I EaBRXIZ SO W TRIE L
Too ZRBEBAMRFIT. SR L2 OR Y 2 W THRIE Lz, &8 72 FFE&IT, SBRIX T 1
DO N OERIK O pH 2 HE LTz,

FEFEBHARE 24,48 KON 72 R4 1T & RBRIXIZ DWW CTHIRIC X 2 BRI O B & BlEg LTz,
Fio, BBEETRICETBRXO 1 DOFRBREITHONT, RBEH OBEOMILEEL B L
7o

HROESH

4.1 HERBERER

FRBRX O EOTFEE L RFICH LT my ML, ARMBRAER LT,

42 HERMEFEEDEH

ARMEER (1) 13, EREEOLE (HEE) [ZXDHETERB L,
% 2 OB IOV TRBEER D T2 % E TOAREE (W 2Rk L 0 EH L=,

X — InX;

i—ti

ZIT,
Wi @ GRS IRFE TOHIMOAREHE (d)

Xi @ REOEM R (cells,/ mL), ZEEBALAR (1) DA EIL 5,000 (cells,”mL)
X iR DEY & (cells,/ mL)

o BFEBRATS 1[0 B AR A E L 72K (d)

4 BREEBAATS 1B H AR A WIE LR (d)
RERREXICBIT 2 HHRBRAR COAERMESR (1) 2RIV EHLE,

ZZ T,
fe : SR ICE T 2 RRBA B TOAREE (@)D T
pr PRI I 351 B % AR R C 0 R B (d)
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43 50%ERMEERE (ErCs) DHEH
50% A RERE (ErCso) K UMRAMEEHEE (NOEC) (44ZM) 13, AlBREX D%
TIPS 2 - LT iREE (52 2H) IchS&mR L,
50%/ERPLERE (ErCs) 1%, 4.2 THH LIZHERIC L 24ARMER (1) 25 10%LL EOR
BRI HE DX K T 75% LA T ORRBR I E X DA R E R 2 AV, /b “RIEIC IV EH L,

44 BRRXEERRE (NOEC)

BORKIE(EHIRE (NOEC) 1. H/MERIREE (LOEC) O —BtME FORBRIRE T, MHRIX &t
Lol x, BRHMETICHEICHEREE (0<0.05) 25220 EERRRE L L, &
MERPEEE (LOEC) 1%, ZREEHIM Ik IRIX & bl U TR E MM O 4 R 2 FEEHRIIC
BRI EHETN D (0<0.05) 2 &EPBEINDRIKORBRIBE L LTz,

RBRX 0D 0-72 R A R IR IZ DV C Bartlett M52 K 250 HEORE (0:0.05) OFEHR, %
IYBPENTRD BN o 72 Z & Dy Kruskal-Wallis ONAM R E %17 > 72 (0:0.05) , & OFEHR,
BRI IC B W THEREZRO LD, ARX ERRREXIZONWT /2T X MY v 7O
Dunnett {512 & 2 ZHEELEHME (0:0.05, W) Z1To7, #aHLEELIZIE,  [EcoTox-Statics)
(ver.3.01.01, HMFIERIER) ZH L7,

5. BRRUBE
50 HABRBEOCEEEICFEZRELEZEEDNSIREER
PERECE -(r /Y ey

52 FHBREPOHEBRYMERE

FRBRIXAZ 31T % BB E e B O IEHE R A Table 11278 LT,

TR BAAAIE D SR TR E P TR LT 95~112%., B 72 WEfH1% o0 200 i 8 | 33 e e g
(2% LT 87~96% D TH v . sERBIT BRI MM P, i —E OB E IR E 2 #EFF L T
tbDEBZ 6N,

50% A RIERE (ErCso) MO AREEMEMIRE (NOEC) (&, REEBIAGKIFO TR & 2R
72 W[ D FEPNIR B 2 BT LR B IS RS D &R L, BB P OB REIX, OECD
A XA RFa Ak No23 (second Editon, 2019) 123D & | 4 FEHIFREE DR RINE 4 X
DRI L7, BLITORRKROBLRIZOW T EARE TR LT,
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(RN 3 O Rt 55 1E]

T (Co!ﬂ.i B Cnew.i)
=1ln Co!d.i —In Cnew,i

mn
T Wi

Cw =

ZZT
Cw [ IRF [N -2 e i

nixY 7Y v

Cnew, i 13 1 DB L WERBREEHE O B

Cold, 1 13T 1 Dt W ERBRVAIR D i B2

wi [ZFFE - t-1 TH Y | IRED 1 % H OHIERIFRIZ 61T 2 RpMEOUT A 4

53 AREAR
B DAY % Table2 12, AR % Figure 1 IZx Uiz, F£72. ZBEHRF OXFIRX

DOHFHE % Table 31T~ LT=,
iz 72 R OXTRX O AW EIX, T THIHIAEMEDOR 198 2Lz, /-, XTHRX

ZRER

D A ORI E O BRI T T 218 U T 3.4%., # 0 I LR OAE R E O ZERENE
0.6%TH v, A{LFIET A NTA RTA L TED LIVTZRBRO A B2 Rl 2 52 3~

72 LT\,

54 S50%EREEERE (ErCso) RURKEERREE (NOEC)
B BRIBEXICRBIT A2 4EEESR% Table 4 (/R L7=,
50% R IALERE (BrCs)) MO KRIEEREE (NOEC) % Table 5 X UL FIZ, R —FHE

SRR A Figure 2 12~ L7z,
ErCso %, 425 0% 990 mg/L 3R X O /E FFLER % M, i/ “FIEIC L W B LTz, &
KIEEFEMBRE  (NOEC) 122\ T, 425 mg/L LB X AN IRIX & iz L T 5% 0 fe

BRER CHBEZEEROIZT20, 215mg/L & Lz,

ErCso (0-3d) 805 mg/L (95%fF#HIXH : 797 — 812 mg/L)

NOECr (0-3d) 215 mg/L
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FeBE W o et A BRI E N OIR 1T 22.7~22.8°C, JEE T BT 68.57~68.77 umol -
m2:s' Th o,

FRERIK D pH 13, 2288 BRAARF I FRIX e OV N T OIREE T 7.7, 288 72 13 8.1~82 Th »
7oo XRXIZEIT H2EEEIL 0.5 Th o7,

56 HEBROBARVMEMMEDHREEE
PR ORBIR T EAET Th o T,
iR 72 WEfRR 1L, 47.7~215 mg/L 3BRIRE X CIlIMagH O - ofktaz 2 L, (RIFERRX L
FRED I TdH o 72, 425 mg/L BRI EE X ClIifka s 2 L, 990 mg/L aBRE FE X |3 M 43 I
Th-oT,
TR 72 W% ORI RE 2 8152 LTS R, 2 BRIX CIFREALCREE S O BRI 0 D7z
Mol 78k, 990 mg/L BRBRR EEXIZ OV CIE, = OLEE (3,000 prm, 10 57fH) L Tt S#
BRI SN CRBIER LT,

57 BE

AL, EAGBEERELER., REEESWEEERRE L OREERAREER B R
A THHUL S E SR DB O FIEIZOW T CFk 23 4 3 A 31 BT 3 A% 0331
B9 5. Rk 23-03-29 BUREE 7 5. BRORAETES 110331011 %) (THEHLL THHE L7z, SRBRIET
1%, 100 mg/L PL EORE THRERT 2 L ER 2t OO, AekBR Tk, 35 EIRIEE % 1,000 mg/L
(CREE L CHEME LT,

AR OFEE, MBRIETED SN TS 100mg/L (IR 933 mg/L) TILHEBRME 05
IR ST, RKEEERIRE  (NOEC) 1%, 215mg/L RSz, £/, 50%4RMER
FE (ErCso) ([22W T 100mg/L 2B 2 DIEE CHR M Sz, ARBRIL e O IRy e L s 2%
RERA ML TND Z e D, B L7 ErCsold, #BRWE WL PRI AN E N TWDH AT
R LD EEZ BN,
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Table 1 Measured Concentrations of the Test Substance in Test Solution

Nominal Measured concentration (mg/L) Mean" Measured
Concentration (Percent of Nominal) Concentration
(mg/L) 0 hour 72 hours (mg/L)
Control <0.00004 <0.00004 <0.00004

48.0 49.9 455 47.7
(104) (95) (99)
100 95.7 91.0 93.3
(96) O (93)
220 219 211 215
(100) (96) (98)
460 439 412 425
95) (90) (92)
1,000 1,120 869 990
(112) (87) 99)

*: Time weighted mean
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Table 2 Cell Densities of Raphidocelis subcapitata during the 72-hour Exposure

) Mean® Cell Densities (cells/mL)
Nominal
Concentration Measureq Vessel
Concentration No. 0 hour 24 hours 48 hours 72 hours
(mg/L)
(mg/L)
Control <0.00004 1 5,000 28,058 174,449 949,936
2 5,000 30,258 183,449 999,936
3 5,000 28,458 181,449 999,936
4 5,000 31,058 184,449 1,029,936
5 5,000 30,158 174,449 951,936
6 5,000 29,558 182,449 1,019,936
Average 5,000 29,591 180,116 991,936
SD 0 1,145 4,502 33,823
CV(%) 0.0 3.9 2.5 34
48.0 47.7 1 5,000 27,758 183,449 1,029,936
2 5,000 29,158 176,449 991,936
3 5,000 29,358 189,449 1,149,936
Average 5,000 28,758 183,116 1,057,269
SD 0 872 6,506 82,470
CV (%) 0.0 3.0 3.6 7.8
100 93.3 1 5,000 28,758 189,449 1,069,936
2 5,000 30,158 181,449 1,069,936
3 5,000 29,858 182,449 1,039,936
Average 5,000 29,591 184,449 1,059,936
SD 0 737 4,359 17,321
CV(%) 0.0 2.5 2.4 1.6
220 215 1 5,000 29,758 194,449 1,119,936
2 5,000 30,558 192,449 1,089,936
3 5,000 28,658 193,449 1,109,936
Average 5,000 29,658 193,449 1,106,603
SD 0 954 1,000 15,275
CV(%) 0.0 3.2 0.5 1.4
460 425 1 5,000 29,758 149,449 590,936
2 5,000 35,158 157,449 646,936
3 5,000 30,958 151,449 618,936
Average 5,000 31,958 152,782 618,936
SD 0 2,835 4,163 28,000
CV(%) 0.0 8.9 2.7 4.5
1,000 990 1 5,000 23,658 28,649 34,536
2 5,000 26,358 31,949 34,836
3 5,000 24,658 30,049 34,936
Average 5,000 24,891 30,216 34,769
SD 0 1,365 1,656 208
CV (%) 0.0 5.5 5.5 0.6

*: Time weighted mean

SD : Standard deviation
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Table 3 Growth of Raphidocelis subcapitata during the 72-hours Exposure at Control condition.

-1 0
V;:Isosel Growth Rate (d™') Ave. D CV(%) Averagei Zf] CV(%)
: 0-24h 24-48h 48-72h
1 1.73 1.83 1.70 1.75 0.07 39
2 1.80 1.80 1.70 1.77 0.06 34
3 1.74 1.85 1.71 1.77 0.08 43
4 1.83 1.78 1.72 1.78 0.05 3.0 34
5 1.80 1.75 1.70 1.75 0.05 2.9
6 1.78 1.82 1.72 1.77 0.05 2.8
Average 1.76
SD 0.01
CV(%) [B] 0.6

SD: Standard deviation
A: mean CV (%) for section-by-section specific growth rates
B: CV(%) of average specific growth rates during the whole test period in replicate
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Table 4 Percentage of Growth Inhibition of Raphidocelis subcapitata

Nominal Mean" Measured Growth rate
Concentration Concentration Vessel No. Rate Inhibition(%)
(mg/L) (mg/L) w(0-72h) In(0-72h)
Control <0.00004 1 1.75
2 1.77
3 1.77
4 1.78
5 1.75
6 1.77
Average 1.76 -
SD 0.01
CV (%) 0.6
48.0 47.7 1 1.78 -0.7
2 1.76 0.0
3 1.81 -2.8
Average 1.78 -1.2
SD 0.03
CV (%) 1.4
100 93.3 1 1.79 -1.4
2 1.79 -1.4
3 1.78 -0.9
Average 1.79 -1.3
SD 0.01
CV (%) 0.3
220 215 1 1.80 2.3
2 1.79 -1.8
3 1.80 2.1
Average 1.80 -2.1
SD 0.00
CV (%) 0.3
460 425 1 1.59 9.8
2 1.62 8.1
3 1.61 8.9
Average 1.61 8.9
SD 0.02
CV (%) 0.9
1,000 990 1 0.64 63.5
2 0.65 63.3
3 0.65 63.2
Average 0.65 63.3
SD 0.00
CV(%) 0.3

*: Time weighted mean
SD : Standard deviation
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Table 5 Calculated ECso and NOEC

ErCso(0-3d) 95-Percent Confidence Interval NOECr(0-3d)
(mg/L) (mg/L) (mg/L)
805 797 - 812 215

Calculated by time weighted mean of all measured concentrations
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Table 6 Temperature in the Incubation Chamber

Exposure Period Temperature
(hours) (C)
0 227
24 22.8
48 22.7
72 22.8

Table 7 Photon Flux Density in the Incubation Chamber

Exposure Period Photon Flux Density?
(hours) (umol-m2-s™1)
0 68.57
24 68.65
48 68.77
72 68.66

a: average of five sites

Table 8 pH Values

Nominal Mean® Measured pH
. . Vessel
Concentration Concentration NO oh 4
(mg/L) (mg/L) . our ours
Control <0.00004 1 7.7 8.2
48.0 477 1 7.7 8.2
100 933 1 7.7 8.2
220 215 1 7.7 8.2
460 425 1 7.7 8.2
1,000 990 1 7.7 8.1

*: time weighted mean

25



1000

100

—
(=]

—_

Cell density ( X 10 * cells/mL)

0.1

—&— Control

—H—47.7mg/L

[T

—%—93.3mg/L

—A—215mg/L
—>— 425 mg/L /k

—6—990 mg/L %/}’

[T

//
/
%/ 2
— o
-/
0 24 48 72

Exposure time (hours)

Figure 1 Algal Growth Curve of Raphidocelis subcapitata at several concentrations.
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Figure 2 Concentration-Inhibition Curve Based on Group Means of In Values

Calculated from the Growth Rate.
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Appendix Table 1 OECD medium

Nutrient salts

Concentration (mg/L)

NH4Cl
MgCl,* 6H,0
CaCl,*2H,0

MgSO4-7TH20O
KH>PO4
FeCl3* 6H,O
Na,EDTA-2H,0

H3BO3

MnCl,+4H,0
ZnCl,
CoCly*6H,O
CuCl>-2H,O
Na;MoOs4+2H>0

NaHCO;

15

12

18

15

1.6

0.064

0.1

0.185

0.415

0.003

0.0015

0.00001

0.007

50

pH (was not controlled) :8.1=£0.3
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a1
1) 2577
2) EAE
3) Z:HR M
4) BB (RREME)

r}tﬂl

5) BRIK &
6) LK

7) WA &
8) wR i
9) HE A

BAkcGR (@5 =) | #iRE 5853 (100 rpm)
Raphidocelis subcapitata (ATCC 22662)

72 FEH

1[EIH : 040, 1.6, 6.4, 25 KX 100 mg/L (ALt ; 4)
7 5 FRBR TR BE X R O X

2[B1H : 100 mg/L @ 1 FRBRIEEE X K& O FRIX

100 mL, /%4

L[ETH @ 3548 BB, 6 &% KIHRX
2[EF « 37588 ARBRIREE X, 3 A KFHRIX

0.5 X 10*cells,/mL

23CRRE  (ZEEIL+2°C)

WA I & 5 e R ]

(I & 400~700 nm D HiFH D H & 125V T 60~90 pmol - m™?

30
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Appendix Table 2-1 Percentage of Growth Inhibition of Raphidocelis subcapitata (1st)

Growth rate

Nominal
Concentration (mg/L) Vessel Rate Inhibition(%)  Inhibition(%)
No. w(0-72h) Ip(0-72h) Average
Control 1 1.72

2 1.78
3 1.75
4 1.76
5 1.78
6 1.76

0.4 1 1.72 1.8 0.6
2 1.73 1.6
3 1.78 -1.5

1.6 1 1.78 -1.5 0.7
2 1.75 0.4
3 1.70 3.1

6.4 1 1.78 -1.1 -0.7
2 1.78 -1.1
3 1.76 0.0

25 1 1.79 -1.9 -2.0
2 1.79 -2.0
3 1.79 -2.2

100 1 1.76 -0.5 6.3
2 1.43 18.6
3 1.74 0.9

Appendix Table 2-2 Percentage of Growth Inhibition of Raphidocelis subcapitata (2nd)

Growth rate

Nominal
Concentration (mg/L) Vessel Rate Inhibition(%)  Inhibition(%)
No. w(0-72h) Iu(0-72h) Average

Control 1 1.75
2 1.74
3 1.79

100 1 1.71 2.7 2.1

2 1.73 1.9
3 1.73 1.7
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. PRBRIFUE O R 1%

1) HAREFS R REMEERMERO [AfioJRFER (2024)] »OHEH LYY R2FS
IVKROEY RRAFFI 7 a ROZNENOS TR, 181.214 L TR261.114 TH o7,
L7z oT, BV RRAFIZI1,000mg 2 5ie ) RAFZ7I07mI Rid144img e L
77

2) I=AR=TAEMEHLT, U7 ARFEEAGITHEE 2 1,441 mg PR LT,

3) MERBNOWRMELZ T AR I LEAAT T A |TEEANT,

4) FPERICAHE LT-WBRME % OECD 5T A X7 F ZAaNIZii LA, OECD 55T A
AT w7 Uiz, (EU RAFZ I OPREEIL 1,000 mg/L)

1,000 mg/L 7% & ORI EEXIZ DWW T, BRI 23Rk E LM L7z, £, [
IR E & F 7 WERBR K 2 LT,

2. ik Bri o PRl
1) HERFIR A LL T ORI LT3 500 ML A A A7 T AT AT,
152 3-1 AR O TR 1k

AR X% 5 01 02 03 04
FRERR E (mg/L) 48.0 100 220 460
PR RSN (mL) 24 50 110 230

fER L 50 mL & 50 mL & 200 mL & 250 mL &

TEA fi WY ANZ A ARV = ARV~ ARV =

2)  RBAKTART v 7L CIRERM L,
3)  0.22um 7 ¢ /L% — (MERCK, Sterivex-GP) TAMMIKE L, AHRITFEIREH 7D 500 mL

BT 27 URICANT,

3. BRI D 431E
LLFO#ETIE, HEARHFE A OBREOREMHET L, MERE T CERIELZ,

1) SHRKIE, 7T 28100 mLAERA AL X =% LT, 6 ROMBRAR IR E %
EERVRBAIKE 100 mL 32507 E L7z,

2) AREBREEXIE, AT ARI00mLEA ALY U F =2 LT, % 3 ERORBREI AR

W% 100 mL 3243 7E L7z,
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1.

2.
)]

2)

3)

3.

1))
2)

3)

4.

S AE (LC-MS/MS &)

(1) 30k GRBRIR) DERHEL
l

(2) mLoTHE (REERS THE)
!
(3) TRt D FH L
l

(4) LC-MS/MS I & % #ll7E

A GERR) ORIETEDS 5

BRI L 72RO 4 0 25k e Uiz, 3UBHE 10 mL 84 7 2 flim ik A 1 vk
OHEED TI10mL 32, IR K OSBRI E X IC DV TR L 72,

T TR ORI S O3B EE X AZ DN T SRR DWW TE 6 OKHRBRAEIRND 5
mLA~A 7 1~y M T L5mL 30, ABRIREXIZOWT 3 EOARBRELRD 3mL 7o
BRI A BRI L, 10 mL B4 7 A RERERE I ATz,

bk Do BE (1,700 g, 10 min) U CHEERZ TR S 7%, SIENEA LRV 9 121E
BEL2BL, NAY— L EXy &M LT 10 mLEH 7 ARERBRE I 4 mLZER LA
77

ATALEE

FRBRIRIL, EHI280% T = bk U LKEK CHREMNDOIREIZAD X5 IZAR LU,
AR A~ A 7 v By h T, EfIC 1mL S, 7UWZSE L, WIEHERE (B) RAF 73
v-d3) EANTHNEEE Lz,

SIMTRREHT. E ELRT & CHRIERAT L7,

BRiAI ORI LTS L2 T LEEDHET (LC-NS/MS) DRIESEY

77 I : Waters HILIC (2.1x100 mm, 1.7 pm)

B EhH A K GmMEEET v E=ULAEGAH) BT E =YL
A © B(%) : 95(0-1min)—20(10-13min)-95(13.1-18min)

717 B ©40C

EAE : 5uL

it ;0.2 mL/min
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A F Ak o TV hua R L—iERTT 47 (ESI positive)

F— K D IBPURISERTE (SRM)
FT=H—A 4 (m/z) B URZXFZI 1811719 (EEHA AY)

181.1>123.9 (MeiB A 4 )
EY RRAFZ I o-d3 : 184.2>72.0 (PIEEH#E)

b, MERDIER
PREH) 144 mg ZFFE L T 100mL A A AT T A2 AN, 7 b=k UL (BHILZER)
BLHPLC o#r . LATFRL) TEZR L (100 mg/L-AEAERIK)
YRR A2 80% 7 & = b U WIRIR TSR L 7o, RBAREITIT—EREDONIEENE
ZIM U Tz, RS U 7oA, oA E AT £ CmisiReE Lz,

6. REOQEH
KEAEFOE Y FAF 7 IVRE (ng/ll) FRAUCSE VR L,

Cs=Crs x(As/Ars—b)/a xv/V xd /1,000

Cs : KEREIHH O G EIRE (mg/L)
Crs : WIEMEDPEE (ng/mL)

As  SARME O — 7 RE

Ars : NWIEHED & — 7 GREE

a : BERO—FERAOMEE

b BEARO—REIFERO y A

v R EA E (mL)

Vo @Bk (mL)

d ARG

1. TRENEH
PeEM L TIRME (IDL) (X, MbEWEREFEEMEDOFII &) (FR34E3 ) (26, kX
ZHWTEM Lz, £o. ARBREOITHEORENHTIROZ L 25720, HHrGEORET
RfE (MDL) (&, 2&E FIRMEOFEHER L2 V72,
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IDL(ng/mL)=t (n-1,0.05)xc%2

IDL #0RHS 5L (mg/L) = IDL(ng/mL)<Sifé 45 fib(mL) / FUBHE(mL)< A BRAE 5 / 1,000

t (n-1,0.05) : E FE n-1, a=0.051281F 2 tfi
c M I UHIE OREE R 7=

0.1 mg/L OFEHEYRIR 2 8 ML THHT L. 8 BIOMERE T HIRMERE (o) ZHEM L7z, 1
DOFHEICHWZt AP oiZLLTomY Thot-,

t=1.895

6 =0.00208

SE1E T BRAE (IDL) :0.00788 mg/L
ST HEORE TIRME(MDL) - 0.00004 mg/L
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EERRLE

2025%01H228

HRER IR SH SERFRIER

T 103-0001
¥RBPREBFENMERE16E1258
T-PLUS BA{E/MERET

E-mail:

Quality. Assurance@ TClchemicals.com

BSR4 : Pyridostigmine Bromide

WREI—F: P1339 3 ROy b : OCZHM HE: &
CASRN: 101-26-8

EE BR RIEE
SR BEER BE~FLAEABHER~ER
#EHPLC) 99.8 area% 98.0 area%kl_F
BEEEFEKIE) 99.6 % 98.0 %Ll E
s 155.7 °C 153.0~157.0 °C
NMR BRI & it % i
BRSNNCERShLEHOOY FEBE. ¥BOT N7 7Ry M EBFOEZSDETHIRNESHTT. ThilE. HAEERORSLEYET.

REOABRSFEL<EETIREIHUVET. FEFCEBMSATLIABHSRITT. HREICHAZhTLSSIAXNOARLREIBSHHUETH. HABGORHEI

BHO REERLLTVET.
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