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HERYD galgY ZEHD xixg?
(VBB A%, i 200234; D PEBERKEEYH R, R 430072)

R ONHEMEE-EENRE KRAEFRLAWRES, B 0.10,0.13,0.18,0.24
0.316mg/LCu**, FI5T R4 . A BAETR IR, EREGRSE PN BE C* AT ER
EMENSRHRERN, LHUERE . ZEMBERENTE2RAERESFHR 0.204.0.297
1 0.316mg/L Cu?* . K EIEFTMERFERNREY b BRABEZBATERRE KE
BB REE WK T B3R BRI,

KT W, B, RYEH, BEIT

FHAEYRN - ESR RERMMR NS, SERULTHEZL T~ R&E
HRAE, XY REEFHRBIENKE, AT KEEYER, KESRENEHMZIE
PR ALEY RN ESEEL I RS RAMNWEN. BRLTRESFREN
R AU, ERERBM R LN PR bR Y IR a9 B B BRI
HEWIEN T EEE T IEN BN APHAH ASTM RIIRHE T 3%, BERFRBH(LER
MEREN), EIFABME T ERFEEARYNETENLH SR,

—REFERFERR T, BN RUEYRIERBEIBERMBBETRORLITFNEK
1R, BEETLRE A IE K, ECo (KBS R AT BB ENRA BN RB R
HRE AT L E AU, RS R, SHMKEMHE, BRAFLK
FAMENSES XU EERBINKEERTE-LLEERYHRLRE. X2 H
Payne %30, M HHRR S A EERREFMKEERT AL R, U — LW EET
9 2 40 VR B SR Ui B R A X R 2R AP IR = R R R A

1 MR E

1.1 #¥l ¥ A F ¥ (Selenastrum capricornutum Printz FACHB217), Bf kBT EH
BB K 4 B 5 BT BE R, 45 (B4 48 3% E M EE T F AAM(Algal Assay Medium) # &
EHREFHREREEIMBERE. B0 SR, IS IR ER, BAREENRELE
kRt A HISEE X Rl &Y AL CuCl, HEHEKER 158mg/L
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CuCl, I FER . BRI I A B Bk Cu®* #1 Na,EDTA B AAM BEFERBZHRHIRE.
1.2 BRRRENIEE ®REBE 6N COE EE,(3.16x107%,1x1074,3.16x1071, 1 F
3. 16mg/L)#ATHIRE . HBEX HEER, REEXKEH C?* " KEH, 0.1.0.13,
0.18.0.24 1 0.316mg/L, — M ZEH X BRH . GH=1F17T.
1.3 WSS TEBEBRPREFEEBR, 3500 - 4000r/min B L 5 - 10min, 18 LF, #
AW 15mg/ L NaHCO; % RE/E A ER . BRAUSN =AM Soml it, BRI
Y E A 4.88 X 10° Cells/mL, BRI B BE RO KRTEE R 2.5 % 10 *Cells/mL #57
B
1.4 BEFHEH HIEITHEE, 1202 7% (mol.m™2.s7 1, XA 121 12D BEF B E 25+
1C ;XA 558 2h BEEFH—IK.
1.5 BEREF LTEHRXOT,ESHER S AP 24 B S5d SHITHBRIREE, KoK
HESAMERR  FTEIESN, BHEEEFE, GBS p=1/2p,,[Cd®" ]
ECso; RIFHE =0 B[ C?* JIRE, RR X5/X0=1, B X5 =X,, B4 & 58 & B0 il
1.6 HREESF BHFHER 1200 BUSLEL, S S TENEENLEARE
OEREFNE, M RETEMFEEMAE RS TRERESTKETHAE. EHHM
kBT ESAE 1.3 S BPHE. ERSE4T, B AAM FFEREFF 2160 #HTHM
HELIRE KA, o <O WRKKE, AZLRBKE.
1.7 4RSS FfIERE(L)HITE BEMNMKER, BHER—HE, fIABRERK
B 1mL WEKERB, BELEEXEMNME 0.05 mL BF KRBV FERR T, £
ARSI ERRELERES LHTH . RAVFRITEEE, 7E Olypus WH BHME T, #17T
mARTTE.

PIAR r=In(xe/%a-1)/(ta = ta=1) » (Xo: BRATHAMEE ; x,— BT — R A 20 REE
to: XL F x, BEEFREG oo JTET x, B FRE) HEHERERMANERN r E,
REPHBKEN «H.
1.8 EVESHERHBRED

2 SR

2.1 FRBER

FUBEANERBREBFEFANEKEERIHERLE L ATH, EREEF 5d
BB FRECET IFFHAT 0.316mg/L M= MACEM, BARBE TR, KTFE
YRR T 0.032mg/L #1 0. 1mg/L B9 2 MEIRA, AL REM K. IR T IFFATH,
WAE[CU® 1N 0.316mg/L F1 3. 16mg/L BN FEAFEERF 54 )5, ¥ 11d.14d,
BEVR B A K B X ¥4 < 89K T 3T B4, 0. 032mg/L 1 0. lmg/L MR A AT K E
ER, MEBINMARY TR EEERE AN ERLEL Y CE REKXRT 0.316mg/
Lot EHE TR XRFE—CRETEERN G W ATFENEREMHER. R AE
EmRE AR,
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u=—3.62[Cu®"]+1.082, H BB ECsob 0.199;i1 3 n=0 8, [Cu®* ] =0.299me/L. R
EHE-WIRREEN CO RERE HEX, HERTUBE C" MEARLAKEEL
ERE EC . T2WH (n=0)RERNLFABERIERKORZERESFI N 0. 100mg/L,
0.299mg/ LA 0.316mg/L. A T EAERM R C®* MERARYBELR, EFANELR
HEl B/ C T IRBETEEE 0.10 - 0.316mg/ L Z 8, #ITHEAHRRE, R /M FHEF

0.10mg/ LAY EHAHATIRE IE R .
®1 TRAERFRE[CY" |HEIGE MM A MG KL KIE( X 10° Cells/mL)
Tab.1 Algal density { X 10* Cells/mL) and growth rate of S. capricornutum with

concentration gradient of copper ion[ Cu** Jin exposure-recovery culture

[Cu?* Img/L 0.0 0.032 0.100 0.316 1.00 3.16
0 4.88 4.88 4.88 4.88 4.88 4.88
5d 109.7 232.7 178.9 3.57 1.13 1.025
u 3.11 3.86 3.60 -0.313 -1.463 -1.56
5d 4.88 4.88 4.88 0.32 0.467 0.30
11d 63.6 109.0 64.8 0.85 7.88 0.94
14d 92.3 411 753 0.49 21.2 0.96

2.2 B—RARER
®2 TRAEEFRE(C® | BB EIL A T RAEEE (X 10° Cells/ml)
Tab.2 Algal density { X 10° Cells/ml) of S. capricornutum with concentration gradient of

copper ion[ Cu?* Jin exposure-recovery culture

[Cu?* lmg/l 0.0 0.10 0.13 0.18 0.24 0.316
2d 6.83 8.02 8.64 3.49 2.04 2.16
5d 34.7 29.8 34.3 25.8 6.14 2.30
5d 2.5 2.5 1.78 0.68
11d 5.59 61.67 4.20 2.58
14d 338.7 560.7 3.36 1.60

HEEFNELRELRE 2. [C?1<0. 18mg/L #9 3 MABH U F W K.
[Cu®*)=0.24mg/L IR EA, BHAMEL 2dEKTH, ESd B LAY, EELREAE
WAE LB BKHM—3.0.316mg/L AW E AT FHREAERETFREESEHE, WAHM.

pEHA[CE " 1T EIBAHT, KRB RAREHEXREE, BRI REAFBOT .

2d: p= —4.3975[Cu** ] +1.1596(n=5,r= - 0.8912)

Sd: p= —2.8604[Cu?* ] +0.881 (n=5,r= ~0.9546)

BB 5 2d M4 5d 89 ECso2> 3025 0.193 ppm 1 0.216 mg/L, A B LM (B
=0 BB E 518 0.264mg/L F1.0.300mg/L{Cu? " ].

MK A TT41(F 2),0.13mg/L f1 0. 18mg/L K E AR LT K € 0.24mg/L
F0.316mg/L HLBHEK, BRIFId X TFRET, RET2EKIEK.



458 K £ £ #B % M 23 %

2.3 BIRABER
#3 TEERFRE[CS " IHBIBTEMHEY A TFRMARP E (< 10* Cells/ml)
Tab.3 Algal density ( X 10° Cells/ml) of S. capricornutum with concentration gradient of

copper ion[ Cu?* Jin exposure-recovery culture

{Cu?*] 0.0 0.10 0.13 0.18 0.24 0.316
2d 6.00 11.5 7.04 6.24 6.24 2.42
5d 15.87 12.68 48.27 15.90 16.28 1.79
5d 2.5 2.5 0.5 0.5
11d 25.3 5.36 1.87 0.13
14d 32.7 3.31 0.55 0.26

HEEFOFERELRSE 3,0.1 mg/L,0.13 mg/L,0.18 mg/L # 0.24mg/L. Cu®*
WREH R RAR MM K EIEBUEK . T 0.316me/L IREH, ZEEMER 240 /5, £ K
T, KTREFE.

pER{CET I EEAHT, BRIMTEEFE, BB RFRER LR B E.

#2dp=-3.5174[Cu®" ] +1.115 (n=5,r= —0.9231)

%5 5d p= —3.8037[Cu®" 1 +1.1457(n=5,r= —0.9620)

BB F] 2d FI%E 5d #9 ExCspr 320 0.2088mg/L #1 0. 1978mg/L; i 26 2d #15.5d
B ClA MEAERTLMHFNEE Y n=0 845510 0.317 1 0.301mg/L. AMRE A Kk
A, 0. 13mg/L IEHBAMEF B KEB KT EK. 0. 18mg/L HERERT KR
B, FMRE AR . 0. 24mg/ L AT DI, BB IR A 15 (HR 0.316mg/L IKEAHKRE
i, FRERELEK.

3 itiddngi

MUET=KRe SdBBIARLERTH: Y 0= 1/ 2p0m —KREHN ECH7 3N
0.1994,0.2160 1 0.1978, Cu®* XM F ¥ A A F ERY K B R HMHI R EWHE N
0.2044+0.0083. TIELMH ERARKMFEB FRE[CP ], [X/Xo=1,u=01451AH
0.2989,0.300 1 0.301, HFH{EH 0.297mg/L. T 0. 316mg/ L ¥ B 25 49 3 25 4 To 2= 1K
BAEE X—EREMZE X)) ERETEN FEBINAEFICS INANKE
0.300ug/ LRI .

HEEFRD ETNE Y E AT E Y, BD 4 K A RO FE ECso 5

SIMBIYRE . 2T R  FIST I E R8T R BT E R B R, BT B a=1/
2pmedB 1= O B ECso F 58 £ 3 1 UK BE (Algistatic response) . WK E 3% 3R 5] 40, Z ECso B
[Cu®* 1=0.200mg/L FfiEAY 0. 18mg/L MBAELRBY S RBBRRMIKT £ TE
SELMFIME RN 0.300mg/L MEAMALEH 0.316 WEH, MBMKIERRE K THRL
BARE T, X —RE AR AER R

50 % MRS 3 R E RS e B M BN IRE, (1) 2% R 2L ECoE XD,
BREZ/DNMERKRE. XS P ERARNEREREX. Q)EEZREYS ECHIkE
B9 20 7P 28 3 A B AR R VK A K A B X B . A SEBG, 3R Payne S5iR58 X R MY
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He i 1 IR AR R R R 50 %

WERFRERUER SHEHFRE P REOLEMBRE TEROBERREFAE
B R A AR TR . T 58290 i o BE A T4 1 3 R 40 MR G R iy R L . B AR 40 R 7™ e ey
BN, T X — ¥k BE R AT AR 40 BB A R P AR N A MY BOR AR A . R R B IR e A
KA RTHHBRMER, REEYRZ 2PN — M RENER. BMEE - REERA
BNEBEEAMRBZNLSYBENR TN T E.
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ALGAL TOXICITY TEST WITH EXPOSURE-RECOVERY
AND ITS APPLICATION TO THE SAFETY ASSESSMENT
OF CHEMICALS

Chen Dehui''?, Yang Jianhui!, Zhang Zongshe! and Liu Yongding?
('Shanghai Teachers’ University, Shanghai 200234
Institute of Hydrobiology The Chinese Academy of Science, Wuhan 430072)

Abstract The experiments were carried out with the test method of exposure-recovery. The
concentrations of 50% growth inhibition, algistatic response and algicidal response, three
gradually increasing toxicity of [Cu®* ] on cells of Selenastrum capricornutum Printz, were
0.204, 0.297 and 0. 316mg/] respectively, derived from regression equation between
[Cu?* ] and specific growth rate corresponding with this concentration. It was shown that
algal cells were damaged irreversibly when [Cu?* ] above algicidal concentration, and the re-

silts of recovery experiments could evaluate the extent of cell damage in algal toxicity test.

Ke, words  Algae, Toxicity test, Algicidal response, Safety assessment



