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Abstract This study determined the concentration of

Arsenic and Chromium in sea foods samples from Ethiope

River. The sea foods were bought from different locations

along the bank of the river. Arsenic concentration ranged

from 0.046 ± 0.01 to 0.083 ± 0.05 mg/kg, while the

chromium concentration ranged from 0.079 ± 0.04 to

0.152 ± 0.14 mg/kg. Palaemon serratus has the highest

concentration of arsenic and chromium, 152 ± 0.14 mg/kg

and 0.081 ± 0.04 mg/kg respectively, while Harengula

jaguana has the lowest concentration of arsenic and

chromium, 0.079 ± 0.04 mg/kg and 0.046 ± 0.01 mg/kg

respectively. There are various oil prospecting companies

and oil and gas related industries in this area which dis-

charge untreated waste products into Ethiope River. In

view of this, there is need to determine the level of arsenic

and chromium contamination of the river, since the

inhabitants depend on the river for fishing and other

domestic uses.
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The presence of metals in the environment poses a

serious threat to both man and the environment (Tcho-

unwou et al. 2004). Specifically metals are non-degrad-

able and therefore can persist for long periods in aquatic

as well as terrestrial environments. Most rivers and lakes

in industrialized areas are contaminated by these metals

(Nouri et al. 2009). At higher concentrations metals are

toxic to man and animals when ingested. They can also

be toxic to microbial population at sufficiently high

concentrations. Arsenic and chromium are examples of

trace elements. The presence of arsenic in water has been

reported from several parts of the world, like USA,

China, Chile, Bangladesh, Taiwan, Mexico, Argentina,

Poland, Canada, Hungary, Japan, India, Vietnam, Nepal

(Jack et al. 2003).

Numerous studies have described environmental expo-

sure of humans to metals in Nigerian population (Agaolu

and Olaofe 2004; Adefemi et al. 2008). Little is known

about the exposure of metal toxins from sea foods con-

sumed in Nigeria, and little or no data exists on the food

concentrations of arsenic and chromium in sea foods which

are potential carcinogens and systemic toxicants.

The issue of environmental safety and pollution has

been the focus of many investigators in the developed and

developing countries alike (Tchounwou et al. 2004). The

free style way of disposing agricultural, industrial and

domestic effluents into natural water-bodies results in

serious surface and groundwater contamination (Burger

et al. 2002; Karimi et al. 2010). Unfortunately these water

bodies are the main source of sea foods that sustain human

life because of their rich protein content (Young et al.

2004).

Inorganic Arsenic is considered to be the major form of

Arsenic in groundwater, surface water, soil and various

foods and have been classified as group I carcinogens

based on human epidemiological data (Hughes 2002). In

addition to anthropogenic sources of arsenic contamina-

tion, human activity can aggravate and accelerate the

release of naturally occurring arsenic. Organic arsenic

compounds usually containing carbon, are mainly found in

sea-living organisms. (Jack et al. 2003).
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Chromium is a naturally occurring element found in

rocks, soil, plants, animals, and in volcanic dust and gases

and is found commonly in the environment in trivalent

[Cr III] and hexavalent [Cr VI] forms (Upreti et al. 2004).

Food is the main source of chromium intake by man.

Chromium is fairly evenly distributed throughout the var-

ious food groups, highest concentrations are found in meat,

fish and sugar groups (Upreti et al. 2004).

Arsenic and chromium are of interest because of their

physiological roles in man at the trace level while being

toxic at higher concentration (WHO 1996).

Sea foods are animals or marine organisms that serve as

food or are suitable for eating, particularly sea water ani-

mals such as fish and shell fish (including crustaceans) etc.

which are major sources of protein (Tchounwou et al.

1996). The term sea food is also applied to similar animals

from fresh water and all aquatic environments. The sea

foods constitute major components of aquatic habitats

and they act as bio-indicators of metal levels in aquatic

environment. They have been recognized as good bio-

accumulators of organic and inorganic pollutants (Burger

et al. 2002; King and Jonathan, 2003).

The present study therefore is to determine the arsenic

and chromium levels in some sea foods consumed in the

Niger Delta region of Nigeria where various multi-national

oil companies are involved in crude oil prospecting and

drilling; and other oil servicing companies and review its

effects and implication on public health.

Materials and Methods

The fish samples were collected from Ethiope River in Igu

district in Warri city, Delta State, Nigeria during the wet

season of the year between June and August, 2011, in the

morning hours. The river serves as a major source of

portable drinking water and sea foods for the populace. The

samples (five of each species) were bought fresh from

fishermen. The sea foods were bought from four different

locations along the bank of the river, once every month and

their length was between 11.5 and 12.5 cm.

The samples include Claria garie pinus, Pleurotus

eryngii, Crago nigricando, Palaemon serratus, Uca pugr-

later, Scyll serrata, Anguilla anguilla, Litorina littorea,

Harengula jaguana and Tilapia zilli. The fish samples were

dipped into distilled water thrice and properly rinsed with

ultra pure water to avoid contaminations. They were

transported to the laboratory frozen until analyzed. Iden-

tification of the various samples was carried out at the

Department of Animal and Environmental Biology, Abia

State University, Uturu, Nigeria.

They were subsequently put into stainless steel drying

pans and put into the oven at a temperature of 60�C for

3 days to remove moisture. The samples were separately

ground in a hammer mill into a fine powder and then passed

through a 0.1 mm sieve. The sieved sample was then ana-

lyzed using the atomic absorption spectrophotometer.

0.5 g of the samples was digested in a mixture of

con.H2SO4, HNO3 and HClO4 prepared in a ratio of 3:2:1.

The resulting digest was made clear using 0.5 ml of H2O2.

The residue was then made up to 50 mL with ultra pure

water, mixed thoroughly and centrifuged at 1500 rpm for

10 min. The resulting supernatant was then used for

Arsenic and Chromium determination using the atomic

absorption spectrophotometer (AAS) model 205, with a

lower limit of detection of 0.01 mg/kg (dry weight).

Arsenic and Chromium content was calculated using an

external standard curve.

To test the reproducibility of the method, a homoge-

nized sample of fish was divided into 10 identical parts.

Each was fortified with 100 lg of standard arsenic and

chromium separately and analyzed for Arsenic and Chro-

mium. The mean and median were equal (0.14 mg/kg dry

weight), the standard deviation was 0.1. All measurements

fell within 1.96 standard deviations of the mean and the

coefficient of variation (cv = standard deviation/mean)

was very low (0.07). This is why a normal distribution was

assumed and the test of reproducibility considered as sat-

isfactory. The percentage recoveries were 65.6 % and

67.4 % for Arsenic and Chromium respectively.

Data obtained are expressed as mean ± SEM. Values

were subjected to two-way analysis of Variance (ANOVA)

followed by Dennett’s test to determine the statistical sig-

nificance. SPSS software was used to analyze data. Values

were considered significant when p B 0.05.

Results and Discussion

In this study we have found that these sea foods contain well

over the prohibitive level as set by the US, EPA guideline

(Table 1). Provincial limit of arsenic in drinking water is

0.05 mg/L; for mineral 0.021 mg/L (WHO 1996). Gener-

ally the arsenic levels in these sea foods ranged from

0.079 ± 0.04 mg/kg to 0.152 ± 0.14 mg/kg. P. serratus

showed higher Arsenic level of 0.152 ± 0.14 mg/kg com-

pared to 0.079 ± 0.04 mg/kg for H. jaguana as the lowest

which is not significantly (p B 0.05) different. The upper

limit of this range is feared to be too high at least considering

the high frequency of P. serratus (Prawns) consumption in

the area. Another group that may be at risk is the pregnant

women/unborn children considering the placental transfer

of the arsenic and the attendant health hazards to the unborn

foetus. (Patlolla and Tchounwou 2005a, b).

Recent reports have shown that arsenic poisoning

appears to be one of the major public health problems of
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pandemic nature. Arsenic exposure may occur via the

dermal and parenteral routes, but the main pathways of

exposure include ingestion and inhalation. It has also been

reported that millions of people are at risk of cancer, and

other diseases because of chronic exposure (Tchounwou

et al. 2004). Slow Arsenic poisoning has been observed in

scalp hair samples among Arsenic contaminated water

consumers. These range from skin lesions (hyper-pigmen-

tation, de-pigmentation, melanosis, keratosis, etc.) to can-

cers of the bladder, kidney, lungs and cardiovascular

problems (Christen 2010). Arsenic exposure induces car-

diovascular diseases, developmental abnormalities, neuro-

logic and neurobehavioral disorders, diabetes, hearing loss,

hematological disorders and various types of cancer

(Tchounwou et al. 2004). Kitchin (2001) also reported that

long term consumption of arsenic contaminated water leads

to serious health effects often referred to as arsenicosis.

The symptoms of arsenicosis manifests after several years;

as skin lesions, then to gangrene, and eventually cancers of

the skin, lung, bladder and kidneys (Kazia et al. 2009).

Chromiun levels in these sea foods ranged between

0.046 ± 0.01 mg/kg for H. jaguana and 0.083 ± 0.05 mg/kg

for S. serrata. Cr(III) and Cr(VI) compounds have been

shown to be potent occupational carcinogens (Upreti et al.

2004). Chromium poisoning can be acute or chronic. Death

in acute chromium poisoning is usually due to uraemia

(Upreti et al. 2004). Chromium intoxication by inhalation

or skin contact leads to incapacitating eczematous derma-

titis, with oedema and ulceration. The reduction of Cr(III)

results in the formation of reactive intermediates that

together with oxidative stress and oxidative tissue damage

and cascade of celluar events including modulation of

apoptosis regulatory gene p53 contribute to the cytotoxicity,

genotoxicity and carcinogenicity of Cr(VI) – containing

compounds (Hauser and Hauser 2008). The chromium

range found in this study is high which calls for serious

public health concern on the consumers. The WHO rec-

ommended maximum permissible limit for chromium is

0.01 mg/L (Caldwell et al. 2003). Chromium is an essential

element in glucose metabolism, and too little chromium in

the diet may lead to insulin resistance (Kleefstra et al.

2004). Despite the popular opinion on increasing chro-

mium intake as one of the essential elements, consumers of

these fish and sea foods may be exposed to higher levels

considering the relative contribution of the element in the

diet by these sea foods. Tchounwou et al. (2004) also

reported of the potential health risks associated with

ingesting metals in fish collected from a hazardous-waste

contaminated wetland in Louisiana USA. Chronic-low

level exposure of consumers to these metals calls for public

health concern.
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