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Abstract
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Abstract:

Contamination and bioaccumulation of heavy metals in ecosystem have been serial
problems in Thailand. Chemical detection has some disadvantages such as inconvenient, taking
time, and high cost. Thus, alternative ways for detection contaminants in water system are needed
For seeking a new toxicity detecting method using microalgae as bioindicators combined with
electrostatic clay microfluidic chip are interesting.

Microwell electrostatic microfluidic chip is an application of one of the lab-on-a-chip
techniques. This microchip composes with microwells on a glass slide. The wells can trap
microorganisms at the well bottom by electrostatic force. This chip is interesting for culture
microalgae because it is easy to control condition. Moreover, it can particularly monitor the growth
of each individual microalgae cell or colony which are simple to follow growth, behavior and cell
transformation.

This research compared the material used for microfluidic chip including, microfluidic chip
PDMS, plastic net microfluidic chip and clay microfluidic chip and compared three microalgal
strains including, Volvox sp. AARL G028, Pediastrum duplex AARL G060 U Scenedesmus sp.
AARL GO022. It was found that the suitable strain was Pediastrum duplex AARL G060 which can
normally grow in the clay microfluidic chip, as same as in the Erlenmeyer’s flask.

The effect of heavy metal on the morphological alteration and growth of microalgae and
limit of detection for heavy metal that the microalga could respond in microfluidic chip were studied
at Pb concentration 0.08 g/L and Li concentration 5 g/L. Microalgal morphological alteration was
detected by morpholJ and the different was analyzed by the statistic principal component analysis
(PCA) and canonical variate analysis (CVA). The result found that the morphological alteration was
observed at Pb concentration 0.08 g/L. and Li concentration 5 g/L and at 1 mg/L was a limit of

detection of Pb that affect on growth of the microalga in microfluidic chip.



However, Pediastrum duplex AARL G060 is not a recommend strain for toxic detection.
Thus the potential for heavy metal toxic evaluation between Desmodesmus subspicatus 86.81 SAG,
the standard microalgal strain for toxicity test, and Desmodesmus maximus AARL G071, the native
fresh green microalga in Thailand, was compared following OECD 201 in both Erlenmeyer’s flask
and on a microfluidic chip. Cells in exponential growth phase were exposed to different
concentrations of each heavy metals for 96 hours. Biomass, biovolume, growth rate, and
morphological changing were also determined. The result of toxicity test in flasks showed the ECs,
value of D. subspicatus at 72 h-EC,,and 96 h-EC,, of Cd were 14.86 and 9.54 mg/L, respectively.

Culturing with As, the 72 h-EC,,and 96 h-EC,, value were 26.50 and 59.28 mg/L, respectively.

Keywords : Microalgae; Microfluidic chip; lab-on-a-chip; heavy metals; respond; image

analysis; toxicity test, standard strain
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