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ABSTRACT

The objective of this study was to apply the modified allium test using shallot
(Allium ascalonicum) for screening toxicity and genotoxicity of chrome plating
wastewater.

The toxicity of chrome plating wastewater was determined by root growth
inhibition of Allium ascalonicum at five concentrations (2.5, S, 10, 20 and 40%v/v) for
96 hours of exposure. It showed that all wastewater concentrations (2.5-40%v/v)
inhibited root growth of shallot at a statistically significant level (p-value<0.05) when
compared with the control group. The ECso, ECso and EC7y values of the wastewater
were 4.3%, 8.2% and 13.0 %v/v respectively. The modified allium test detected total
chromium concentration in the range of 5-6 mg/1 at ECs value.

The genotoxicity of the wastewater was evaluated by percentage of mitotic
index and chromosome aberrations in root meristem cells of Allium ascalonium
exposed to three toxicity levels (ECsp = 4.3%, total Cr = 2.786 mg/l, ECso = 8.2%,
total Cr = 5.292 mg/l and EC = 13.0 %v/v, total Cr = 8.706 mg/l) for 48 hours. It
showed that the wastewater inhibited cell division and induced chromosome
aberrations. The mitotic index of treated groups was significantly different from that
of the control group (p-value<0.05). The toxicity of the wastewater at ECso and ECy
caused chromosome abnormalities with statistical significance when compared with
the control group (p-value<0.05). Fragments, laggards and bridges were most
frequently found. These abnormalities indicated the clastogenic potential and spindle
dysfunction of the wastewater.

In conclusion, the modified allium test using shallot was able to screen
toxicity and genotoxicity of chrome plating. According to practical and economical
purposes, the modified allium test could be a possible alternative for quality
monitoring of chrome plating effluents and could also be applied to other industrial
effluents.
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