B T $ W EHSUE - $35% + 1998 (Environmental Engineering Research. Vol. 35, 1998)

(1D BRIBEPHEHRICH (T D EMBORE S ED
BEMFRICRIITEE

Effect of Biomass Measurements on Toxicity Evaluation
in Algal Growth Inhibition Tests

AR, RTHT, ®WRMEC Sl
Yoshihiro SUZUKI, Retko MORISHITA, Tohru TAKAML, and Toshiroh MARUYAMA

ABSTRACT,; General methods for the biomass measurements in algal growth inhibition tests are cell counting,
absorbance, and fluorescence, but a standard method is not restricted by the standard procedures. The possibility
of the different evaluation 1s present in the toxicity test by different biomass determinations.

In this study, the toxicity of copper (Cu) and monochloramine (NH,CI) as reference toxic substances were
evaluated from the algal growth inhibition test using green alga Selenasturum capricornutum. To determine the
biomass changes, direct cell counting, turbidity, chlorophyll with fluorescence, and ATP methods were used and
the effective concentration of Cu and NH,CI were evaluated with each results. The most sensitive method of the
evaluation was direct cell counting, then LOEC and EC,; of Cu were 10 and 7 pg/l, and LOEC and ECq, of
NH,CI were 7 and 19 ug-Cly/l, respectively. Turbidity and fluorescence methods showed the same sensitivity for
Cu, whereas these were not sensitive for NH,CI. In contrast, the sensitivity of ATP method was not good for both
toxic substances, and the evaluated values of LOEC and EC,, with ATP were several times higher than with
counting method. It is necessary to recognize that the method for biomass measurements in algal growth test has
an effect on the estimation.

KEYWORDS; algal toxicity test, biomass measurements, effective concentration, evaluation, sensitivity.
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TITARETIE, REFEEYVEELTESROHE (Cu) LEFHETKLBEKOEXERBILEYE TH S
T/2/0532 (NHLY * ' 2R, S capricornutum 12X BMBHEERBR AT Rz, ZLC, EEIK
%, BERE /nnUaVHittE BEUTF /Y ZU VB (ATP) BEAWTERROELLEREL, Zh
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ERWTHE - BNL THMEEZER'Y . NHOEROEFITRT > Ry o/ — VEREEREALE T,

2.3 HEx

HERIZ. USEPADIREL T AHKOEBRRE " CHBL T o/, SBREMITNEEOE M & FUHAR
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Fig. 1 Relationship between cell density and
turbidity of S. capricornutum.
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Fig. 2 Relationship between cell density and
ATP concentration of S. capricornutum.
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Fig. 3 Effects of copper on algal growth of S. capricornutum

(a) direct microscopic counting, (b) turbidity, (c) chlorophyll, (d) ATP.
O: growth response of cell density or relative value (n=3, meantSD)
[J: inhibition ratios (plots are means of 3 replicates)
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7o
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BEETE, 10uglly 22550ugCl/ 0 A TRRMICHKEENKET L, NHCOLOECIE501gClL/ ¢,
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Fig. 4 Effects of monochloramine on algal growth of S. capricornutum.

(a) direct microscopic counting, (b) turbidity, (c) chiorophyll, (d) ATP.
O: growth response of cell density or relative value (n=3, meantSD)
[0 : inhibition ratios (plots are means of 3 replicates)
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Table 1 Algal effect concentration values with S. capricornutum growth test

Toxic substances

Biomass measurements Cu NH,CI
LOEC EC,, LOEC EC,,
(ng/0) (ngCl,/0)
Direct microscopic counting 10 7 7 19
Turbiduty 10 9 50 42
Chlorophyll 10 7 50 55
ATP 50 29 50 72

3.2 BENESEOLERRS

EFNFNOREFETHOSNERNSRDEEBBRELTable 112E&D %,
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BETH A,

BERIHEVERCHE TH DL, EHEUATHREY THONERIING Zend, MREEEBEIC
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55,
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TRERSHETES, 7007 VMHEICL2FHF M, BERSBRLZEREEZRL, CulHl TIRE
BEHREEE—ORBBBEARE TEA, NHLCUCH UTIIERSE S &L TRIEE, B2EME</o%,
Zud, Cu&NH,CITH, HIRICHT 5B OBENRABDILEZRRLTNWS, BEHE /DO T VR
WL BRERRN-BL TWeZ &b, EMRLNH,CIOERTREL TH, TokMin G cryoov g
NBEENFFESMINTERBETCREL, Zoaor007 4 )VEXEMRICEEND 7007 2)0I2m
BXNTERMBOMEEAEL, FHCHELERIFLZEEISND. Mayers *Y bBEEMEERRICBNT,
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ATPHEIZ & 5 37M1E, CulNH,CIOMAEEMEICH L THEZMEMNMEL, M ORBERICB T2 HEOE
BENKENT &Mooz, ATPEEYEIZEZKS (30°C) TiX, 4AM THHEE (100nM) D#I80%AS
BRETAHIE (HEBETE - LFHEE PNEARK, BB . £k XBEISKETZATPRICET 255
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ZHMEL Ao LH#EIND,
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31T, 72~96EEMICB I 2 4EYE  MREEOHREORCENHEIZIEA D ZENTEY, HBTRENTER
WZEMbhok,
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KOEWEECELT, WEAFNITETREE LD TERVWEREBLIENTESLHATHD, BEDS
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