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Viability Assay of Seaweeds Responding to Mountain
Fire-Related Pollutants
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Plant ash and soil drainage, derived by frequent mountain fires during winter, might cause biological contamination
to seaweeds at seashore and river mouse area. To thalli of Ulva pertusa, maximum non-lethal concentration
(MNLC), lethal concentration 50 (LCsp) and minimum lethal concentration (MLC) of pine needle ash were
shown as 60, 350 and 550 mg/mL, respectively. The yellow loess and granite sand did not damage at concentrations
of 20 and 200 mg/mL, respectively. To thalli of Porphyra yezoensis, the MNLC, LC50, MLC of pine needle
ash were shown as 0.08, 0.4 and 1.0 mg/mL, respectively. Effects of yellow loess and granite sand were approximately
1/2 and 1/10 of the ash. To thalli of Undaria pinnatifida, the pine needle ash, yellow loess and granite sand
did not damage at the concentration range of 20 to 40 mg/mL. Change of pigments (chlorophyll a, lutein, G-carotene,
phycoerthrin) was also determined at the MNLC, LCsy and MLC of pine needle ash. Among three seaweeds
tested, P. yezoensis produced the most 2.7-fold of lutein and 2.3-fold of B-carotene at LCsy of the ash. Thus
the P, yezoensis, appeared as a sensitive indicator, could be used as one of test organisms for determination
of the biological effect of pollutants contaminated in marine environment.
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Table 1. Determination of MNLC, LCsy and MLC of the
green alga, Ulva pertusa, by mountain fire-related pollutants.
Thalli were cultured for 1 day in PES medium. The viability
was measured by the TTC method and expressed as relative
percentages for dose-response curve
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Pollutants Unit Concentrations
MNLC LCsg MLC
Pine needle ash mg/mL 60 350 550
KOH mg/mL 0.4 3 18
Yellow loess mg/mL >20 - -
Granite sand mg/ml. >200 - -
CdCl, pg/mL 0.1 3 30
CuSOq4 pg/mL >400 - -

-, not detected.

Table 2. Determination of MNLC, LCss and MLC of the
red alga, Porphyra yezoensis, by mountain fire-related
pollutants. Thalli were cultured for 1 day in PES medium,
The viability was measured by the TTC method and expressed
as relative percentages for dose-response curve

Concentrations

Pollutants Unit MNLC LCu MLC
Pine needle ash mg/mL 0.08 0.4 1.0
KOH mg/mL 0.03 0.2 0.6
Yellow loess mg/mL 0.15 0.9 1.6
Granite sand mg/mL 0.4 4.0 10
CdCl; pg/mL 2.0 11 25
CuS0Oq4 pg/mL 1.5 5 12

Table 3. Determination of MNLC, LCsy and MLC of the
brown alga, Undaria pinnatifida, by mountain fire-related
pollutants. Thalli were cultured for 1| day in PESI medium.
The viability was measured by the TTC method and expressed
as relative percentages for dose-response curve

Concentrations

Pollutants Unit

MNLC LCso MLC
Pine needle ash mg/mL >30 - -
KOH mg/mL 2 7 20
Yellow loess mg/mL >20 - -
Granite sand mg/mbL 40 >200 -
CdCl, pg/mL 10 45 350
CuSOq pg/ml >400 - -

-, not detected.
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Fig. 1. Amount of pigments from the green alga, Ulva
pertusa, cultured in PES medium containing pine needle
ash. Pigments of chlorophyll 4 (), lutein (), AB-carotene
(1), phycoerythrin ([])were determined at the MNLC,
LCss and MLC. Data are given as mean values £SD.
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Fig. 2. Amount of pigments from the red alga, Porphyra
yezoensis, cultured in PES medium containing pine needle
ash. Pigments of chlorophyll a (D, lutein (§3), A -carotene
(1), phycoerythrin (C1)were determined at the MNLC,
LCso and MLC. Data are given as mean values=® SD.
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Fig. 3. Amount of pigments tfrom the brown, Undaria
pinnatifida, cultured in PESI medium containing pine needle
ash. Pigments of chlorophyll a (), lutein (&), B-carotene
(f3), phycoerythrin ([ )were determined at the MNLC,
LCsp and MLC. Data are given as mean values+ SD.
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