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ABSTRACT

Introduction: Soil pollution with heavy metals inadvertent to food contamination resulting from root-soil
heavy metal uptake is of great concern. The aim of this study was to determine the concentration of
heavy metals such as lead (Pb), iron (Fe) and copper (Cu) and cadmium (Cd), in soil and vegetables.
Methods: Using systematic grid sampling, 54 soil samples and 18 vegetable samples were collected from
Kampung Binjai Manis, Kota Bharu and Kampung Aman, Kandis, Bachok, Kelantan. Soil and vegetables samples
were dried, extracted by acid digestion process and analysed using Atomic Absorption Spectroscopy.
Results: The overall mean concentration of heavy metal in soil measured in descending order in
Kampung Binjai Manis was Fe (958.53 mg/kg) > Pb (26.07 mg/kg) > Cu (11.83 mg/kg) > Cd (0.66 mg/kg).
Whereas, the overall mean concentration of heavy metal measured in descending order in Kampung Aman
was Fe (461.18 mg/kg) > Cu (8.25 mg/kg) > Pb (2.48 mg/kg) > Cd (0.27 mg/kg). There were significant different
in the mean concentration of Pb, Fe and Cd between Kampung Binjai Manis and Kampung Aman.
In vegetables, only Cu shows significant different between Kampung Binjai Manis and Kampung Aman.
Significant correlations were found between soil and vegetables in Kampung Binjai Manis for
Cu (= 0.861, p= 0.003) and Cd (= 0.933, p= 0.001). Conclusion: The mean concentration of heavy
metal in soil and vegetables at Kampung Binjai Manis and Kampung Aman were above the permissible
limit as set by the Department of Environment and World Health Organisation.
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INTRODUCTION

Studies on the presence of heavy metals, its
environmental fate and health effects to human are of
recent interest (1). Members of the public are interested
in knowing whether it is safe to consume crops (i.e
vegetables, fruits and foods) that are grown in polluted
soils. There are various routes of heavy metals entry
that can cause human health problems via inhalation,
dermal absorption and ingestion (involving dietary
intake through the soil-food chain) (2). Heavy metals
become environmental concern because it can be
harmful to both the humans and animals due to its
bio-accumulation tendency (3). The cultivated plants
accumulating high concentration of heavy metals from

the polluted environment can cause serious health risk
especially when freshly consumed (4).

Vegetables are grown worldwide in almost 200
countries and make up a major portion of the humans
dietary intake in many parts of the world (5). Moreover,
vegetables can absorb both essential and toxic elements
from the soil hence these toxic heavy metals can
contaminate both its surface and tissue (6, 7). Cuticles of
many plants are reported to be able to take up a number
of heavy metals such as Cadmium (Cd), Copper (Cu)
and Zinc (Zn) at high rates, except for Lead (Pb), that
is transmitted in lower quantities (8). Soil pollution is
caused by natural processes, anthropogenic activities
and agrochemicals sources. Natural processes refer to
when parent materials of metal-enriched rocks such
as serpentine and black shale inherited heavy metals
into soils. The anthropogenic sources are intensified
agriculture and industrialisation process for example
waste disposal, fossil fuel combustion, smelting and
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mining (9). Whereas, pollutants from agrochemicals
sources include fertilisers, manure and pesticides (10). A
research conducted in Cameron Highland has reported
that fungicides (53%) were the most abundant class of
pesticides found in the survey conducted, followed by
insecticides (44%) and herbicide (3%) (11).

The heavy metal properties of high in toxicity, over
sufficient sources, non-biodegradable and accumulative
is in fact becoming a serious problem around the world
(12). Food is the major intake source of toxic heavy
metals among human beings. The most vulnerable
food with highest exposure to environmental pollution
are vegetables because it can take up heavy metals,
regardless its concentration. The plants will accumulate
these essential or non-essential heavy metals in both
edible and nonedible parts at high concentrations,
which can cause health problems clinically to human
and animals (13). For example, Cu, Manganese (Mn)
and Zn are essential heavy metals to plants at low
concentrations, however high concentration of Cd,
Chromium (Cr), Nickel (Ni) and Pb can cause toxicity
effect to living organisms (14). An investigation of heavy
metal composition in surface soils of an impacted area
with iron ore-mine in Pahang, Malaysia has revealed
a very high concentration of Cu which has exceeded
the soil guideline value (15). It worth noted that, a
phenomenon known as biological concentration would
occur where bioaccumulated heavy metals in the living
systems will increase in their concentrations as they are
passed from organism of lower trophic level to organism
of higher trophic level (16). An investigation involving
heavy metals accumulation in leaf of vegetables from
agricultural soils in South China had found that, Cd had
the highest uptake capacity from soil into vegetables than
Mercury (Hg), Cr, Pb and Arsenic (As) (17). Therefore, it
is important to investigate the concentration of heavy
metals such as Cd, Cu, Fe and Pb in both soil and
vegetables in this study.

MATERIALS AND METHODS

Study area

In this research, the soil samples and vegetable samples
were collected from selected rural agricultural areas
located in Kampung Binjai Manis (coordinate: 6°4’10"’
(N) and 102°18'50” (E)), Kota Bharu and Kampung
Aman (coordinate: 5°55’'38”7 (N) 102°26’46"" (E)),
Kandis, Bachok, Kelantan. The residents’” main activities
at the study location was agricultural, hence chosen as
selected study area. The concentration of heavy metals
(Pb, Fe, Cu, Cd) were measured for each of the soil
samples and vegetable samples.

Soil and vegetable sampling

A total of 54 soil samples and 18 vegetable samples
involving three types of vegetable crops namely eggplant
(Solanum  melongena), chili (Capsicum annuum)
and luffa (Luffa acutangular) were collected. The soil

samples were collected during mid- and post-harvest
whereas the vegetables samples were collected during
post-harvest from the study location. The soil samples
were collected for three times during mid (cycle 1 and
cycle 2) and post-harvest (cycle 3). The sampling was
conducted within two months from February 2019
until March 2019.

Prior to sampling, the tools such as soil corer was
cleaned from any dirt to avoid contamination with
other materials. All the apparatus used were cleaned
as uncleaned apparatus can affect the heavy metal
concentration in the sample. At each sampling location,
the soil samples were collected at three sampling points.
Systematic grid sampling following (18) was conducted
except that in this study, three by three points were
applied. In which, each point is located at the starting,
middle and end of the area of 1 ha (10 m x 10 m) with
the same gap distance of 4.5 m of one another (the
starting point started at 1 m followed by middle point
at 5.5 m and at the end point of 10 m). At each three
points selected, another three sub-points were collected
at one line with the 7.5 m length. The gap distances of
the three sub-points were at 1 m, 4.25 m and 7.5 m.
The sub-samples were homogenised into one composite
sample per points for further analysis.

Soil samples from the two villages were taken using a
soil sampler at the depth of 15 cm and were placed in an
individual and clean zipper plastic bag. The sampling
depth of 15 cm was chosen for its factor as the most
sensitive zone of erosion, atmosphere deposition and
active zone of maximum root concentration (19, 20).

In addition, samples of edible parts of vegetable samples
were taken during post-harvest from the same location
of sampling areas. The edible part of the vegetables were
plucked by using gloves to ensure that the sample was
not contaminated by other materials. Each of the plastic
bags storing the samples were well labelled.

Sample transportation and storage

The soil and freshly harvested vegetables samples that
were kept in plastic bags were then placed in a cooler box
upon transportation to the laboratory. The soil samples
were dried between 50°C-60°C in the drying oven
for three days whereas the freshly harvested of edible
part of vegetables were washed under running water
in removing the soil, followed by three washing with
distilled water to avoid contamination. The vegetables
samples were sliced into small pieces using stainless
steel knife and weighed using analytical balance. After
washing and cutting, the vegetables were placed in an
oven for 2-3 days at 50°C- 60°C.

Acid digestion of soils and vegetables

The dried soils and vegetables samples were blended
using electrical power grinder to obtain uniform state of
samples. One composite sample was formed by mixing
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the three sub-samples and was sieved (through 2 mm
sieve) to remove granulometric fraction and any other
unwanted materials such as plastics, leaves and rocks.
Approximately 2 g of sieved homogenous soil samples
were weighed into 100 ml beaker and the digestion
was carried out on a hotplate in a fume hood. Each of
the samples was digested with deionised water, 65%
of concentrated (HNO,) and 37% of concentrated
hydrochloric acid (HCI).

Firstly, in the fume hood, 5 ml of deionised water was
added into the beaker and followed by adding 5 ml
of concentrated HNO,. Under slow heating, the soil
was heated on one hotplate until they were refluxing
for 10 minutes while being stirred few times to
prevent the samples to boil over. The top of the beaker
was covered with the watch glass to prevent evaporation
of the sample. Then, the sample was removed
from the hotplate and allowed to cool for a while.
Again, another 5 ml of concentrated HNO, was added
into each sample and refluxed for another 10 minutes.
Once the sample was cool enough to handle, 5 ml of
concentrated HCI and then 10 ml of deionised water
were added into the sample. The sample was refluxed
for 15 minutes while being stirred occasionally. The
sample was heated up slowly, the heat was started at
level 3 (of the hotplate) and then being reduced to level
1 at the first sign of boiling. A blank sample was also
prepared with the equal amount of acids without the
soil sample.

Finally, filtration of all digested samples solution through
into a 50 ml volumetric flask using Whatman filter paper
was performed and then the volume was diluted with 50
ml of deionised water. Each flask at least was inverted 13
times to mix and being transferred into the polyethylene
bottles. The polyethylene bottles were kept in 50C until
further analysis using Atomic Absorption Spectroscopy
(AAS). Similar procedure was repeated for vegetable
samples.

Sample analysis

The determination of Fe, Cu, Cd, Pb concentration
were done by using AAS. The procedure of AAS was
referred to operating manual provided by AAS Model
Perkin Elmer A Analyst 800. For quality control and
quality assurance, the standard solution for each
heavy metal were prepared by serial dilution from
reagent grade chemicals following the manufacturer’s
instruction. Deijonised water was used as blank
solution.  Calibration  standard  solutions  were
prepared in 50 ml volumetric flasks by using molarity
standard equation, M1V1=M2V2, where M was the
concentration of stock standard solution while V was
the volume of stock standard solution. The calibration
graph curve was generated for each calibration
standard solution of heavy metal, then were followed
by each acid digestion extraction of soil samples
to obtain the reading.

Data analysis

The value of heavy metal concentration was
measured in mg/kg following the standards of heavy
metals. The soil and vegetable samples were analysed
for heavy metals such as Pb, Fe, Cu and Cd, and
compared with the standard permissible limits set by
DOE (Department of Environment) in soil and WHO
(World Health Organisation) in edible plant. Data
analysis was conducted by using Statistical Packages
for Social Sciences (SPSS) Version 24.0. Value of
non-detected samples was replaced by Y2 of limit
of detection (20). Descriptive statistics was used
to determine the concentration of heavy metals in
the soil of vegetables crops as well as for vegetable
in Kampung Binjai Manis and Kampung Aman.
One-Way ANOVA was used to compare the
concentration of heavy metals in soils and vegetables
between types of vegetable in Kampung Binjai
Manis and Kampung Aman. Independent T-Test was
used to compare the concentration of heavy metals
in soil and vegetables between Kampung Binjai
Manis and Kampung Aman. Correlation was used
to relate the heavy metal concentration between
soil and vegetable for Kampung Binjai Manis and
Kampung Aman.

RESULTS

Heavy metal concentration in soils and vegetable at the
sampling sites

Table | shows that Fe has the highest mean
concentration in all soil samples for all crops in
both villages with the highest total mean of Fe
observed in eggplant soil at Kampung Binjai Manis
(Mean: 959.39 mg/kg, SD: 0.90 mg/kg). Similarly, Fe
was measured to be the highest mean concentration
in all types of vegetable in both villages with the
highest Fe value reading recorded in luffa at Kampung
Binjai Manis (mean: 537.75 mg/kg, SD: 188.31 mg/kg).
However, in Kampung Aman, the mean concentration
of Fe was the highest in eggplant (mean: 352.78 mg/kg,
SD: 285.62 mg/kg).

Comparison of mean concentration of heavy metals in
soil and vegetables between eggplants, chili and luffa at
the sampling sites

Table 1l shows the comparison of mean concentration
of heavy metals between eggplant, chili and luffa in
soils and vegetables at both Kampung Binjai Manis
and Kampung Aman. In Kampung Binjai Manis, there
was a significant different in the mean concentration
of Cu between the types of vegetable soil (p=0.004),
with the highest mean value measured in luffa soil
(mean: 14.17 mg/kg, SD: 3.28 mg/kg) and the lowest
mean in soil grown with chili (mean: 9.94 mg/kg, SD:
1.35 mg/kg). Post hoc analysis by Bonferroni shows
the mean concentration of Cu in soil was significant
between chili and luffa. None of all other heavy metals
in soils were found to be statistically different between
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Table I : Heavy metal concentration in soils and vegetable at the sampling sites

Sampling site  Heavy Total Mean Concentration = SD (mg/kg)
Metal Eggplant Chili Luffa
Soil Vegetable Soil Vegetable Soil Vegetable
Kampung Pb 25.47+1.70 3.44 26.02+1.97 0.40 26.72+1.74 0.53
Binjai Manis Fe 959.39+0.90 33.72 958.83+2.82 80.72  957.36+2.67 537.75
Cu 11.38+1.21 9.58 9.94+0.59 9.13 14.17+1.76 17.08
Cd 0.43+0.24 0.08 0.49+0.05 0.06 1.04+0.18 0.93
Kampung Pb 2.99+0.49 0.82 1.99+0.41 0.28 2.46+0.08 0.51
Aman Fe 539.92+20.74 352.78 519.36+23.60 102.30 324.27+10.08 159.59
Cu 1.32+0.19 114.17 2.35+0.27 14.87 21.08+14.48 61.58
Cd 0.35+0.05 0.15 0.32+0.05 0.47 0.12+0.20 1.12
SD-Standard Deviation, Pb-Lead, Fe-Iron, Cu-Copper, Cd-Cadmium
Table Il : Comparison of mean concentration of heavy metals in soil and vegetables between eggplants, chili and luffa in
Kampung Binjai Manis and Kampung Aman
Sampling Sample types Heavy Concentration in Mean+SD (mg/kg) p-value
Sites Metals Eggplant Chili Luffa
Kampung Soil Pb 25.47+18.87 26.02+18.75 26.72+20.00 0.990
Binjai Manis Fe 959.39+4.07 958.836.11 957.36+7.81 0.775
Cu 11.38+2.33 9.94+1.35 14.17+3.28 0.004*
Cd 0.53+0.41 0.45+0.27 1.00+0.73 0.063
Vegetable Pb 3.44+0.73 0.40+0.32 0.53+0.42 0.001**
Fe 33.72+5.74 80.72+6.99 537.75+188.31 0.002*
Cu 9.58+0.27 9.13+0.55 17.08+1.49 0.001**
Cd 0.08+0.12 0.06+0.08 0.93+0.40 0.008*
Kampung Soil Pb 2.99+2.07 1.99+0.84 2.46+0.79 0.321
Aman Fe 539.92+259.49 519.36+42.54 324.27£119.75 0.021*
Cu 1.32+1.04 2.35+0.34 21.08+32.35 0.059
Cd 0.35+0.42 0.32+0.29 0.12+0.20 0.267
Vegetable Pb 0.82+0.55 0.28+0.08 0.51+0.56 0.404
Fe 352.78+285.62 102.30+8.48 159.59+84.45 0.253
Cu 114.17+96.28 14.87+3.94 61.58+36.75 0.205
Cd 0.15+0.15 0.47+0.43 1.12+0.30 0.024*
*p<0.05, **p<0.001, Tested using one-way ANOVA, SD-Standard Deviation, Pb-Lead, Fe-Iron, Cu Copper, Cd-Cadmium
Table 11l : Comparison of mean concentration of heavy metals in soil and vegetables between Kampung Binjai Manis and
Kampung Aman
Sample types Heavy Metals Concentration in Mean+SD (mg/kg) T-statistic (df) p-value
Kampung Binjai Manis Kampung Aman
Soil Pb 26.07+18.47 2.48+1.38 6.619 0.001**
Fe 958.53+6.01 461.18+188.40 13.710 0.0071**
Cu 11.83+2.96 8.25+20.20 0.912 0.366
Cd 0.66+0.55 0.27+0.32 3.226 0.002*
Vegetable Pb 1.46+1.56 0.54+0.46 1.709 0.107
Fe 217.39+258.90 204.89+187.38 0.117 0.908
Cu 11.93+3.95 63.54+£67.16 -2.301 0.035*
Cd 0.42+0.47 0.58+0.50 -0.707 0.490

*p<0.05, **p<0.001, Tested using Independent Sample Test, SD-Standard Deviation, Pb-Lead, Fe-Iron, Cu-Copper, Cd-Cadmium
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the types of vegetable (p>0.05). Whereas in Kampung
Aman, the highest mean value of Fe was measured in
eggplant soil (mean: 539.92 mg/kg, SD: 259.49 mg/
kg) and the lowest mean was measured in soil grown
with luffa (mean: 324.27 mg/kg, SD: 119.75 mg/kg).
Post hoc analysis by Bonferroni shows the mean
concentration of Fe in soil was significant between
eggplant and luffa. None of all other heavy metals in
soils were found to be statistically different between
the types of vegetable (p>0.05).

In the case of comparison in mean concentration
of heavy metals between types of vegetables in
Kampung Binjai Manis, all heavy metals showed
significant different such as Pb (p=0.001), Fe
(p=0.002), Cu (p=0.001) and Cd (p=0.008). The
highest mean Pb level was measured in eggplant
(mean: 3.44 mg/kg, SD: 0.73 mg/kg), the highest
mean Fe, Cu and Cd level were measured in luffa
(mean: 537.75 mg/kg, SD: 188.31 mg/kg versus mean:
17.08 mg/kg, SD: 1.49 mg/kg versus mean: 0.93 mg/
kg, SD: 0.40 mg/kg, respectively). Whereas in Kampung
Aman, there was a significant different in the mean
concentration of Cd between eggplant, chili and
luffa (p=0.024). The highest mean concentration of
Cd was measured in luffa (mean: 1.12 mg/kg, SD:
0.30 mg/kg). None of all other heavy metals were
found to be statistically different between the types
of vegetable (p>0.05).

Comparison of mean concentration of heavy metals in
soil and vegetables between locations

Table 1l describes the mean comparison of
heavy metals in soils and vegetables between
Kampung Binjai Manis and Kampung Aman. For soil
samples, there were significant differences in the
mean concentration of Pb (p=0.001), Fe (p=0.001) and
Cd (p=0.002), with higher level of heavy metals found
in soils samples collected from Kampung Binjai Manis
compared to Kampung Aman. However, the mean
concentration of Cu was not significantly different
between Kampung Binjai Manis and Kampung Aman
(p>0.05). Similarly, the mean concentration of Cu in
vegetable samples for Kampung Aman was significantly
higher (mean: 63.54 mg/kg, SD: 67.16 mg/kg) than
Kampung Binjai Manis (mean: 11.93 mg/kg, SD: 3.95
mg/kg) (p=0.035). None of all other heavy metals were
found to be statistically different in vegetables between
both villages (p>0.05).

Correlation of heavy metals concentration between soil
and vegetables

Table IV shows the results for correlation of
heavy metals between soil and vegetable types in
Kampung Binjai Manis and Kampung Aman. A
significant correlation was established for Cu between
soil and vegetables (r=0.861, p=0.003) in Kampung
Binjai Manis. Cd concentration level also showed
a very strong positive significant correlation between

soil and vegetables (r= 0.933, p= 0.001). This
would indicate, as the value of Cu and Cd in the soil
increases, the value of these heavy metals in vegetables
also increased. However, none of the heavy metals
in Kampung Aman were found to be statistically
correlated between soil and vegetable (p>0.05).

Table IV : Correlation of heavy metals concentration between soil

and vegetable in Kampung Binjai Manis and Kampung Aman

Sampling site Heavy metals r p-value
Kampung Binjai Pb -0.297 0.438
Manis Fe -0.156 0.689

Cu 0.861 0.003*
Cd 0.933 0.0071**
Kampung Aman Pb 0.555 0.121
Fe 0.288 0.452
Cu -0.072 0.853
Cd -0.447 0.227

*p<0.05, Tested using Pearson Correlation, r-correlation coefficient, Pb-Lead, Fe-Iron,

Cu-Copper, Cd-Cadmium

DISCUSSION

The overall mean soil heavy metal concentration
measured in descending order in Kampung Binjai
Manis was Fe (958.53 mg/kg) > Pb (26.07 mg/kg) > Cu
(11.83 mg/kg) > Cd (0.66 mg/kg) wheras in Kampung
Aman was Fe (461.18 mg/kg) > Cu (8.25 mg/kg) > Pb
(2.48 mg/kg) > Cd (0.27 mg/kg). There was significantly
different of Pb concentration in soils between
Kampung Binjai Manis and Kampung Aman. The
mean Pb level in soils in Kampung Binjai Manis was
detected above the permissible limit set by the
Department of Environment (DOE) however in
Kampung Aman, the mean Pb level in soils was still
below the permissible limit. This result resembled
those presented in a previous study (22) that found
Pb concentration in the cultivated soils increased
significantly (p<0.05) due to fertiliser. From the
results, Fe was found to be the most predominant
heavy metals at the soil sampling sites than other
heavy metals such as, Pb, Cu and Cd. The reason for
this extreme value of Fe in soil might be due to the
sampling procedure as the soils were collected from
the depth of 15 cm. This was supported by another
study (23), explained that the highest concentration of
Fe is found at 2-15 cm level despites the Fe content
varies with the type and depth of the soil, ranging from
20,000 to 550, 000 mg/kg. The higher value of Fe in
this study are also consistent with our recent study in
Pasir Puteh, Kelantan (18).

Cu concentration level in soil of vegetable crops between
eggplant, chili and luffa was significantly different in
Kampung Binjai Manis (p=0.004). It was found that the
mean concentration of luffa soil was above permissible
limit set by the DOE (the DOE’s permissible limit of
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Cu in soils is 13.80 mg/kg). In contrast to this study
findings, higher level of Cu was found in soil and
vegetable samples in Pakistan with the highest level
(71.89 mg/kg) in the soil of Peganum harmala (24).
Similarly, the Cd concentration in soils between
Kampung Binjai Manis and Kampung Aman was
significantly difference (p=0.002) with the level of Cd in
Kampung Binjai Manis was higher than Kampung Aman
but both still under normal range of standard heavy
metal in soil as set by the DOE (14.40 mg/kg).

It can be summarised that Pb concentration level in
vegetable crops between eggplant, chili and luffa
was significantly different in Kampung Binjai Manis
(p= 0.001). However, the mean concentration of
eggplant was observed to be above the World Health
Organisation (WHO) permissible limit in plants.
WHO's permissible limit of Pb in plants is 2 mg/kg. The
availability of Pb in soil is also can be affected by the
soil type since Pb prefers to absorb on clay and oxides
as well as form complex with organic matter (25). This
finding might be the factor that cause Pb concentration
was high in Kampung Binjai Manis because the soil type
in this village is clay soil compared to Kampung Aman
that has sand-texture soil.

The Fe concentration level in vegetable crops between
eggplant, chili and luffa was significantly different in
Kampung Binjai Manis (p= 0.002). It was observed that
the mean concentration of Fe in eggplant, chili and luffa
were above the permissible limit set by WHO (20 mg/
kg). This result was compared with reference (26) that
found in some of edible portion of vegetable samples,
their Fe concentration level was found to be above the
critical toxic level prescribed by WHO. Whereas, the
Cu concentration in vegetable between Kampung Binjai
Manis and Kampung Aman was significantly difference
(p=0.035) with the level of Cu in Kampung Aman higher
than Kampung Binjai Manis and exceed the permissible
limit set by WHO.

It can be stipulated that eggplant absorbed a much
higher quantity of Cu than chili and luffa in both
Kampung Binjai Manis and Kampung Aman.
The mean concentration of Cd level in vegetable crops
between eggplant, chili and luffa were significantly
different both in Kampung Binjai Manis (p= 0.008)
and in Kampung Aman (p= 0.024). Based from the
results, the mean concentration of Cd in eggplant, chili
and luffa were above the permissible limit set by
WHO (0.02 mg/kg). This result can be compared with
a study in the lower north of Thailand that reported
Cd and Pb contamination (above the maximum
allowable concentration) in more than 80% of
vegetables from their fresh market (27).

CONCLUSION

In conclusion, the mean concentration of Pb in
soil were detected to be exceeding the permissible
level in Kampung Binjai Manis, whereas the mean
concentration of Cu exceeded the permissible limit in
luffa soil only. The descending order of overall mean
soil heavy metal concentration measured in Kampung
Binjai Manis was Fe (958.53 mg/kg) > Pb (26.07 mg/
kg) > Cu (11.83 mg/kg) > Cd (0.66 mg/kg). On the other
hand, for Kampung Aman was Fe (461.18 mg/kg) > Cu
(8.25 mg/kg) > Pb (2.48 mg/kg) > Cd (0.27 mg/kg).

The results of heavy metals concentration in
vegetables samples at Kampung Binjai Manis
exceeded the permissible limit set by the WHO for
Pb (eggplant), Fe (eggplant, chili and luffa), Cu (luffa)
and Cd (eggplant, chili and luffa). However, in
Kampung Aman the level of Cu and Cd was much
higher than Kampung Binjai Manis and had exceeded
the permissible limit for eggplant, chili and luffa.
There was a significant correlation between Cu in
soils and vegetables in Kampung Binjai Manis. Cd
concentration level also shows a very strong positive
correlation and has significant value in soils and
vegetables. This indicates, as the value of Cu and Cd
increases, the value of these heavy metals in soils and
vegetables also increases.
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