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ABSTRACT

This study was based on determining concentration of essential and toxic heavy metal in coconut water available at a local
Hazaribagh area in Dhaka, Bangladesh. In this study, fifteen samples and eight heavy metals were analyzed by Atomic
Absorption Spectroscopy (AAS) method which was followed by wet ashing digestion method. The concentration obtained in
mg/1 were in the range of 0.3 to 1.5, 7.77 to 21.2, 0 to 0.71, 0 t0 0.9, 0 t0 0.2, 0.9 t0 17.3, 0.1 t0 0.9, 0 to 0.9 and 0 to 0.7 for Fe,
Ni, Cu, Cd, Cr, Zn, Pb and Se respectively. From this data it was concluded that any toxic heavy metals like Cd, Cr, Pb and Ni
exceed their toxicity level and some essential nutrients were in low concentration in those samples.
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INTRODUCTION

Heavy metals are metals having densities higher than 5
gml, higher atomic and molecular weight than sodium
that forms soaps of reaction with fatty acids [1]. There are
mainly four major groups of heavy metals [2]. The
essential heavy metals like Fe, Zn, Cu are those which are
required for healthy and normal growth of humanity, but
in control amount, higher amount of those metals becomes
highly toxic. On the other side some heavy metals like Cd,
Ni, Pb, Cr, Se are highly toxic at their very low
concentration [2, 3]. There is some conflict that Mg is
heavy metal or not [1].

Magnesium is a cofactor in hundreds of different
enzymatic reactions that regulate diverse biochemical
processes in the human body, like protein synthesis,
muscle and nerve function, blood glucose control as well as
blood pressure control. It is essential for the bone
structure formation, DNA, RNA and antioxidant
glutathione synthesis. Magnesium is also required for
energy production, oxidative phosphorylation and
glycolysis processes [4, 5]. Magnesium deficiency induces
increased neuromuscular excitability, calcium and
potassium deficiency, hypertension, high blood pressure,
type II diabetes, anxiety, loss of memory, swallowing
difficulty, etc. [4, 6]. There are no known harmful health
effects in the general public associated with the large range
consumption of Mg [5]. The recommended daily
consumption of Mg in a human body is ranging from 240
to 420 mg based on age [7]. At the drinking water
minimum level of Mg should be 10 mg/1[8].

Iron another essential element mainly required for
hemoglobin. And the daily diet intake of iron differs in
male and female [9]. Deficiency of iron can lead to many
abnormalities like anemia and other metabolic disorders.
Similarly, over consumption also causes deleterious effects
like hemochromatosis [10]. According to WHO, USEPA
and ISI permeable limit of iron in drinking water are 0.1,
0.3 and 0.3 mg/l respectively [9]. So concentration of
Fe2tand Fe3*should be controlled 0.1 and 0.2 mg/],
respectively in drinking water [11].

Zinc one among the important micro element acquired
through the food. In 1982, JECFA proposed a PMTDI for
zinc of 1 mg/kg of a healthy body weight. The daily
requirement for a healthy adult man is 15-20 mg/day.
Though it is an essential element its level in drinking water
should be controlled. More than 5 mg/l in water causes a
metallic bitter taste and 25-40 mg/1 may cause nausea and
vomiting [11]. According to WHO, USEPA and ISI
permeable limit of zinc in drinking water is 5 mg/1[9].

Copper is very important for living cells of the body. The
daily requirement of Cu in the diet is from 2 to 10 mg, as
little as 10 mg can have toxic effects headaches, dizziness
and hypertension etc. [3, 12-15]. Threshold limit of copper
in drinking water according to WHO, USEPA and ISI are 1,
1.3 and 0.05 mg/1 respectively [9].

The main sources of selenium petroleum refineries,
erosion of natural deposits and different types of mines.
Selenium is an extremely essential trace mineral for the
human body as it immunity, act as an antioxidant that
defends against free radical damage and inflammation,
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reduce risk of cancer, autoimmune and thyroid diseases,
reduce heart diseases and can help boost fertility [16].
Overdose of selenium will cause serious metabolic
problems [17]. So it should be taken in controlled amounts
and its daily requirement in the diet is ranging from 40 to
70 mg. Threshold limit of Se in drinking water according to
WHO and USEPA are 0.01 and 0.05 mg/1 respectively [9].

Cadmium is extremely poisonous and toxic to humans,
which can contaminate drinking water. The main sources
of Cd are different types of zinc, lead and copper ores.
Short term health effects of Cd are nausea, vomiting,
diarrhea, muscle cramp, liver injury, sensory disturbances,
convulsions, shock and renal failure. Long term effects are
kidney, liver, bone and blood damage [13, 18-20].
Maximum permeable limit of Cd in drinking water
according to WHO, USEPA and ISI are 0.005, 0.005 and
0.01 mg/1 respectively [9, 21, 22].

The main sources are chromium containing rocks and can
be redistributed by volcanic eruptions, some come from
tanning industries. It is required in small amounts for
normal body functions like digesting food, helps to move
blood sugar from the bloodstream into the cells. It also use
for type 2 diabetes treatment for some peoples, slows the
loss of Ca which prevent bone loss in women during
menopause. But its high concentration in drinking water
may lead to stomach problems and low blood sugar, too
much chromium may damage liver, kidney, nervous
system and irregular heart rhythm [23]. Maximum
permeable limit of Cr in drinking water according to WHO,
USEPA and ISI are 0.1, 0.1 and 0.05 mg/] respectively [9].

Nickel and its compounds are mainly used in industrial
purposes and due to the increase of industrialization nickel
contamination in the environment also increased. Though
it has some unknown metabolic function in the human
body, but its high level of human health is highly toxic to
living organism [24]. Long term inhalation of nickel may
damage the respiratory tract and immune system and also
responsible for allergic problem . According to WHO and
USEPA permeable limit of nickel in drinking water is
0.025 mg/1[25].

Lead is highly toxic metal for the whole ecosystem; there is
no safe level of lead exposure. The main route for lead
poisoning in drinking water is leaded fuels, batteries and
different types of ores. Low to moderate level of exposure
results in hearing loss, inhibition of growth, learning
disabilities and gastrointestinal disease, occur at blood
lead levels of 1 to 1.2 mg/l in adults and 0.8 to 1 mg/] in
children. High level of lead contamination in children
results convolutions, major neurological damage, organ
failure, coma and ultimate death [26-28]. Though lead has
no safe limit in drinking water its maximum permeable
limit in water according to WHO and ISI are 0.05 and 0.1
mg/] respectively.

Hazaribagh is one of the most industrialized and most
polluted areas of Dhaka as well as whole Bangladesh. Most
of the industries dispose huge amount of heavy metals
which contaminate the total environment of Hazaribagh.
This study was carried out to determine the concentration
of some essential and highly toxic heavy metals in coconut
water, which was collected randomly from different
location in Hazaribagh area.

MATERIALS AND METHODS
Sample collection

All of the fifteen coconut samples were collected from
different location in the Hazaribagh area in Dhaka in
Bangladesh. The location of the sample collected area is
23.7361 °N and 90.3631 °E.

Sample preparation (Digestion method)

Sample preparation, digestion and determination of heavy
metals were done as explained previously [29].

RESULTS AND DISCUSSION

In drinking water, magnesium concentration should be
higher than 10 mg/l. From the table 1 and graph it was
found that the concentration of Mg in those samples
ranging from 0.1 to 1.1 mg/l, average concentration was
0.84667 mg/1 and maximum concentration was 1.1 mg/1
which is much lower than the minimum required level of
it.

Table 1: Concentration of different types of metals present in the samples and their permeable limit in mg/1

Sample ID Mg Fe Ni Cu Cd Cr Zn Pb Se
(mg/1) (ng/)  (mg/)  (mg/l)  (mg/D (mng/D) _ (mg/D (mg/1) (mg/1)

1 1.1 13.55 0.1 0 o) 10.1 0.5 0.5 0.1

2 0.7 11.01 o) 0.1 o) 12.2 0.2 0.6 0.7

3 0.3 12.04 0.2 0.3 0 10.3 0.9 0.3 0

4 0.8 11.07 o) 0 o) 0.9 0.1 0.1 0.4

5 1.1 10.21 0 0.1 o) 7.1 0.4 0 0.3

6 0.9 15.3 0.1 o o} 10.7 0.6 0.3 0.4

7 0.5 21.03 0.4 0.2 0.1 15.9 0.35 0.4 0.7

8 0.7 12.08 0.3 o o} 11.11 0.15 0.3 0.4

9 1.1 8.8 o o o 6.4 0.8 [} 0.3

10 1.3 9.23 0.1 0.2 0 10.4 0.65 0.1 0.4

11 0.4 7.77 0 0.2 0.2 9.8 0.5 0.9 0.7

12 0.8 15.11 0 [} 0 13.1 0.2 0.5 0.3

13 0.73 21.2 0.43 0.9 0 21 0.7 0.24 0.7

14 1.5 8.1 0 0.01 0 17.3 0.13 0.34 0.4

15 0.77 14.4 0.71 0.21 0.13 8.4 0.89 0.71 0.12

Maximum con. 1.1 21.2 0.71 0.9 0.2 17.3 0.9 0.9 0.7

Average con. 0.84667 12.73 0.156 0.148 0.02867 10.98 0.47133 0.35267 0.39467

MCL* 10™ 0.3 0.025 1.30 0.005 0.1 5 0.1 0.05

*Maximum Permeable Level; “Minimum requirement
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Iron another essential element whose maximum permeable
limit in drinking water for Fe>*and Fe3+are 0.1and 0.2 mg/]
respectively. From this graph and table 1 it was found that
the concentration of Fe in samples ranging from 7.77 to 21.2
mg/l, average and maximum concentration was 12.72667
and 21.2 mg/l which exceed the MCL. This is because the
Hazaribagh area is a highly industrialized area and use huge
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amounts of iron in different purpose and due to the effluent
formed from the industry. Nickel one of the trace elements
whose threshold limit in water should be 0.025 mg/l. Here
it is found that the nickel concentration ranging from o to
0.71 mg/] in different samples and average and maximum
concentration was 0.156 and 0.71 mg/1 respectively. Some



Md Didarul Islam et al.

of the samples (1, 3, 6, 7, 8, 10, 13 and 15) exceed the
permeable limit.

In drinking water Cu concentration should be lower than
1.3 mg/l. From the table 1 and graph it was found that
concentration of copper in coconut samples ranging from
0 to 0.9 mg/l average and maximum concentration were
0.148 and 0.9 mg/1. All of those values do not exceed the
MCL value for Cu in drinking water. From the data table 1
and graph it is found most of the samples does not contain
any cadmium (1-6, 8-10, 12-14) sample 7,11 and 15 contain
cadmium and exceed the MCL of it.

The Hazaribagh area contains near around 230 tannery
industries every of them use chromium for chrome tanning
operation and dispose huge amount of untreated Chromium
containing  effluents which contaminate the local
environment. It is natural that all of the drinking water in this
area is highly contaminated by chromium. From the graph
and date table 1 it was found that all of the samples exceed the
maximum permeable limit of chromium in drinking water
(0.1 mg). The concentration of chromium in samples ranging
from 0.9 to 17.3 mg/], average and maximum concentration
was 10.98067 and 17.3 mg/l respectively. Zinc another
essential element for human nutrition, but its
concentration in drinking water should be controlled.
From the table1 and graph it is found that concentration
ranging from 0.1 to 0.9 mg/l which is less than its
permeable level in drinking water (5 mg/1).

Lead one of the most toxic element there is no safe level of it.
Its level should be minimized for the safe and healthy
environment. Table 1 and the graph show that, except 4, 5, 9
and 10 number sample all other exceed the maximum
permeable limit (0.1 mg/1l) of WHO standard. This due to
the highly industrialized area of Hazaribagh. Selenium is an
essential trace element for human health, but overdose of it
has some adverse effect. From table 1 and graph it is found
that all samples contain selenium except 3 and exceed the
maximum permeable level of it. From all the data it is clear
that all samples contain lower amounts of essential
elements, but contain high level of highly toxic Pb, Cr and Fe
which are undesirable. For that reason concentration of
those heavy metals should be controlled by controlling,
heavy metal releasing industries from this area and shifting
highly concentrated tannery industry to another area.

CONCLUSION

From the above study it was found that all samples does
not exceed the maximum permeable level of minerals but
contains lower amounts of essential minerals (Mg, Cu and
Zn). Some of the samples contain high concentration of
toxic heavy metals (Ni, Cd, Cr, Pb) it is due to the highly
contaminated area of Hazaribagh area. Due to reduction of
the contamination level from drinking water surrounding
local environment should be controlled from
contamination. For that reason proper ETP management
in industry and lower practice of heavy metal in vehicles
can minimize contamination.
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