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Heavy metals in water, sediment, and edible macroalgae (Nostochopsis spp.)
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Abstract

The concentrations of the heavy metals: cadmium (Cd), chromium (Cr), copper (Cu), mercury (Hg),
nickel (Ni), lead (Pb) and zinc (Zn) were examined among different sources of couple areas of Nan province,
Thailand. The heavy metal concentrations were very low in water, and low and fluctuated concentration with

Zn of 884.67 to 3,786 mg/kg in sediment. Whereas, in blue green algae (Nostochopsis spp.) Zn concentration

was 884.67 to 1,634 mg/kg, but the others were not detectable.
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Introduction

Numerous of chemical contaminants were
released into the aquatic environment and
bioaccumulation in the food chain, including
numerous aliphatic and aromatic compounds,
heavy metals, and phthalate esters, [1-2] as well
as toxic effect points often far away from the
source of pollution [3]. The species of green algae
and other biota [4,5] could be regard as an
indicator species for heavy metal, as well as
sediment and water. [6] Even a number of blue-
green algae species release toxins that can cause
death. In the Nan River of northern Thailand, one
of edible algae named Nostochopsis is a
branching, filamentous blue green alga found in
freshwater lotic ecosystems and in many different
habitats. [7] The aim of the study was to
distribution of heavy metals of water, sediment

and edible algae.

Material and Method

The surface water in clean acid washed
bottle and preserved by nitric acid, 10-centrimeter
in depth of sediment, and the washed algae with
kept in icebox, were collected from Pua and
Wangpha district.

The water samples of 5 different sites (8, 2,
and 5 sampling in 2009, 2010, and 2011,
respectively) were filtrated, analyzed, and
measured within 24 h including biochemical oxygen
demand (BOD) by azide modification method,
orthophosphate phosphorus by ascorbic acid,
ammonia-nitrogen by nesslerization method, nitrate-
nitrogen by cadmium reduction). [8] Heavy metals
cadmium (Cd), chromium (Cr), copper (Cu), mercury
(Hg), nickel (Ni), lead (Pb) and zinc (Zn) were
analyzed by In house method TE-CH-260 based on
AOAC (2005) Ch.9, 999.10 by inductively coupled

plasma mass spectrometry (ICP-MS) technique.
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The sediment samples were air dried,
ground, sieved with 200-mesh sieve, and stored in
plastic containers digestion by concentrated nitric
and perchloric acid, and used for the heavy metal
analysis by ICP-MS technique.

The algae samples were transferred into
an evaporating basin, dried, and digested in
concentrated nitric and perchloric acids to dissolve
heavy metals and major component. The heavy
metals were measured by ICP-MS technique,
Perkin Elmer ELAN, model 9000.

Data were presented as proportion, and

the range.

Results

The BOD, phosphate, ammonia nitrogen,
nitrate nitrogen, were varied from 0 to 6.45, 0.2 to
1.35, 0 to 0.4, and 0.2 to 30 mg/L respectively.

The metal concentrations in water were
low. The metal concentrations in sediment of five
sites were low and fluctuated concentration with
the maximum level of Zn 884.67 to 3,786 mg/kg.

In algae, the Cd, Cr, Cu, Hg, Ni and Pb
were not detectable (ND), while only Zn
concentration were 884.67 to 1,634 mg/kg (dry
weight).

Discussion

Among 9 crops, the field pumpkin and red
beet were characterized by the highest zinc
accumulation, especially in the leaves of 119.14,
and 64.97 mg/kg, respectively. [9] The study
showed that the Zn concentration in edible algae
contained the highest concentration, up to 1,634
mg/kg, extremely high. The source of
contamination usually came from industry waste,
metal plating and plumbing. The edible plants
especially growing far from chemicals and
hazardous heavy metals could be though to be

less exposed to pollution, as well as the growing
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environment. Thus the pollutant levels among the
water reservoirs did not identify the cause of
impairment. To investigate the relation between
the site of measurement and sources of
contamination is quite important for surveillance
and monitoring. The surveillance should be
determined in all seasonings.

In conclusion, the consuming the metal

contaminated dietary intake is a concern.
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