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Development of algal toxicity test based on inhibition of

photosynthesis reaction
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Abstract

The alga Raphidocelis subcapitata (UTEX 1648)
was grown in a 4-liter transparent chemostat incubator
at adilution rate of 0.25/day. At the steady state,
toxicity testing was conducted by transferring adequate
amounts of algal suspension, dilution water (with
growth medium), and toxicantsinto 300-ml BOD
bottles. The bottles were completely filled up with no
air space left. Water seal was provided to ensure a
closed test environment. The dilution water was
stripped by nitrogen gas (containing 0.5% carbon
dioxide) to reduce the dissolved oxygen (DO) level.
DO at the beginning of the test was approximately 3
mg/L. Cell density and oxygen evolution were selected
asthe test endpoints. Various chlorophenols were
tested and compared with literature data. The new
algal toxicity test was found to be very sensitve to
organic toxicants. EC50 values from our tests showed
good correlations with logP and pKa, with R? values
greater than 0.85. The test was also found to be very
senditive  compared to other test methods, e.g.;
Microtox test, fish acute tests, etc.
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zn? 0.35 - 0.23 -
Cad? 0.046 - 0.26 -
zZn® 010 0051 0.041 0.03
Phenol® 25.9 229 26.1 20.7

a: test condition : 1x10° cells/ml ; 12-hr o
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Toxicity Test

Based on DO

Linear equation
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EC50 (mg/l) NOEC (mg/l)*
Based Based Based Based

on on on on
Toxicant DO Biomass DO Biomass
Zn 0.100 0.051 0.01 0.01
Cd 0.077 0.031 0.01 <0.01
Phenol 25.9 229 <819 <819
2-CP 20.6 15.8 493 4.93
4-CP 21.8 15.6 5.00 5.00
2,3-DCP 3.03 2.68 05 0.5
2,4-DCP 3.99 3.84 0.97 0.97
2,4,6-TCP 0.801 - <05 <05
2346-TTP 0060 0.055 <0.1 <0.1
PCP 0.007 0.009 0.005 0.005

* : No Observed Effect Concentration -
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log (1/EC50)
wn

Algee (R subcapitat)
Algee (C. wilgaris)
Microtox

Daphnia magna
Fishes (Rainbow trout)
Fishes (P. reiculata)
Fishes (C. auratus)

Bacteria (Bacillus sp.)

Y=1.352X - 0.7395

Y=1.469X —0.4671

Y=1.316X - 0.1008

Y=1.921X - 3.7813

Y=1.335X - 1.8020

Y=1.779X —3.0840

Y=1.358X - 0.7634

Y=1.405X + 0.7204

Bacteria(Activated sludge) Y =4.245X - 9.8548

0.92

0.59

0.89

0.87

0.95

0.92

0.96

0.83

0.92

Toxicity Test

Based on Biomass

Linear equation

RZ

Algee (R subcapitat)
Algee (C. wilgaris)
Microtox

Daphnia magna
Fishes (Rainbow trout)
Fishes (P. reiculata)
Fishes (C. auratus)

Bacteria (Bacillus sp.)

Bacteria(Activated
sudge)

Y=1.323X - 0.5299

Y=1.498X - 0.4537

Y=1.272X - 0.8488

Y=1.822X - 3.3287

Y=1.742X - 2.8281

Y=1.310X - 0.4998

Y=1.332X +0.8803

Y=4.096X - 9.2293

0.93

0.61

0.92

0.87

0.93

0.97

0.86

0.92

Y : BOD bottle test’ stoxicity values -
X 1 Other toxicity tests' data -
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