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INTRODUCTION

Nowadays, more attention has been paid to heavy metal pollution as the major consequence of the rapid development of industrialization and urbanization. Among trace metals, Ni and Zn are essential

components while Cd are non-essential for living things [1]. However, when exceeding a certain concentration, these metals could be toxic to organisms. Thus, the occurrence of these metals at high
levels could be one of the biggest concerns for the environment, ecosystem, and human health.

Microalgae play an essential role in aquatic ecosystems such as producing oxygen and being the food source for other organisms in higher trophic levels. Therefore, the adverse effects of metals on
microalgae could strongly change the structure of aquatic ecosystems. There have been numerous studies on the detrimental impacts of Zn, Ni, and Cd on the growth, photosynthesis and
morphological abnormalities of microalgae [2]. On the other hand, due to the rapid growth and bio-absorption capacity, many microalgae have been known as potential organisms for metal removal with
high efficiency and a friendly mean to the environment. Various investigations on the growth of green algae (e.g. Scenedesmus, Chlorella) and their metal removal capacity were reported [3]. However,
the responses of many green algae (e.g. Schroederia, Selenastrum) under the exposure to heavy metals have not been fully understood. Therefore, this study investigated the growth and heavy metal
removal efficiency of the two green algae Schroederia setigera and Selenastrum bibraianum isolated from Vietham under the exposures to Zn, Ni, and Cd.

MATERIALS AND METHODS RESULTS AND DISCUSSION
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250 pg/L [10]. Besides, the toxic effects of heavy metals on the algae were dependent on the
concentrations, exposure time, and the sensitivity of species. These results could be great support to
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The growth rate (R) of microalgae was calculated by the equation of R = (InX1-InX2)/(t1-t2); where Scenedesmus sp. could remove 65% of Ni after 24 days [12].
X1 and X2 are algal density at time t1 and t2 [7]. - The difference in Cd and Ni removal efficiency in our study compared to the previous studies may

be due to different algae species were used [11]. Moreover, the metal removal capacity of the algae
could be affected by the characteristics of the algal culture (e.g. the chemical/ physical characteristic
of the medium, the cultural conditions, exposure times, etc.) [12].

The formula of (E%) = 100x(M1-M2)/M1 was applied to determine the metal removal efficiency by
algae; where M1 and M2 are metal concentration at the beginning and the end of the test.

CONCLUSIONS

Our study showed the different responses of two green alga S. setigera and S. bibraianum isolated from Vietham under exposure to Ni, Cd, and Zn at the concentrations between 5 and 200 ug/L. Although
these metals did not cause inhibitory on the growth of S. setigera, the growth of S. bibraianum was inhibited during 18 days of the exposure.

Our results indicated that Ni and Zn at the concentrations within the permissible limit according to Vietham Technical Regulation for surface water quality (QCVN 08-MT:2015/BTNMT) could cause
negative effects on the growth of the S. bibraianum. Therefore, further investigations on the safe concentrations of these metals should be suggested to protect the ecosystem balance.

On the other hand, the alga S. setigera had high efficiency in Zn removal, thus using S. setigera as an organism for biotechnology to treat Zn in wastewater is recommended.
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