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Abstract

In recent years there has been an increase in the contaminations of heavy metals on the environment.
Government and private organization have shown their interest in the effect of dietary exposure to
several heavy metals. These heavy metals have been implicated in the etiology of many diseases with
high risk to humans. Canned tomatoes paste is one of the important health deterioting factors to human
health in Ubani-Umuahia, Nigeria. In this study atomic absorption spectrophotometer was used to
screen for nine heavy metals concentration in ten different brands of canned tomatoes paste sold at
Ubani-Umuahia market in Nigeria. Human risk assessment was calculated using the collated data to
evaluate the predictive risk of human health after the consumption of canned tomatoes paste. Results
shows that lead and nickel were not detected in all the canned tomatoes. In comparison low
concentrations of copper, iron, and manganese were notated but high concentrations of chromium and
cadmium were detected in all the tested tomatoes pastes. Cobalt and zinc concentration was notated
lower than permissible limit. The daily intake of copper, cobalt, manganese, chromium, cadmium, nickel,
iron, zinc and lead were below their tolerable values in canned tomatoes. The predicted lifetime for
carcinogens to occur was less than one (<1). Copper, cobalt, iron, and zinc were below the acceptable
value for non-cancer risk with HQ <1. The risk of incurring cancer by ingesting canned tomatoes was
within the lifetime predicted a range of (1.0E-6 to 1.0E-4). Finds suggest that prolong and persistent
consumption of these heavy metals may cause toxicity and consequential heath challenges.
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Introduction

Heavy metals are non-biodegradable and hazardous contaminants in food and the environment. They have
an extended biological half-life (Heidarieh et al. 2013). Public health and environmental quality have been a
global issue of concern. Human exposure to environmental contaminants has risen due to an exponential
increase in the industrial, agricultural, domestic and technological application (Bradl 2002). The source of
heavy metals in the environment includes geogenic, industrial, agricultural, pharmaceutical, domestic
effluents and atmospheric sources (He and Yang 2005). Although heavy metals are naturally occurring
elements that are found in the earth crust, most environmental contamination are caused anthropogenic
activities such as mining and smelting operations, industrial production and use of metals-compounds He
and Stoffella (2005). The heavy metals include cadmium, chromium, copper, mercury, lead, and zinc. Some
of these metals are micronutrients necessary for plant growth, such Zn, Cu, Mn, Ni, and Co, while others
have unknown biological functions such as Cd, Pb, and Hg (Lasat 2006).
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Metal corrosion, atmospheric deposition, soil-metal erosion, leaching of heavy metals, sedimentation and re-
suspension, and metal evaporation from water resources are major routes of transferring heavy metals to the
water column. It has been reported that heavy metals such as cobalt (Co), copper (Cu), chromium (Cr), iron
(Fe), magnesium (Mg), manganese (Mn), nickel (Ni) and zinc (Zn) are essential nutrients required for
different biochemical and physiological functions (WHO/FAO/IAEA 1996). Therefore, a fall in the supply of
these nutrients may result in deficiency, diseases or syndrome (WHO/FAO/IAEA 1996). Canned tomato
paste is one of the most widely consumed products in the world. They are rich in minerals, vitamins,
essential amino acid, sugars, and dietary fibers. Tomatoes contain vitamin B and C, iron and phosphorous
(Stencheva et al. 2014). Canning is a preservative technique used to prevent seal products from spoilage by
sustaining their shelf life. They are designed to inhibit spoilage bacteria and changes that may undermine
tomatoes quality. Heavy metals may be present in canned tomato paste through uptake by plants from
contaminated soil, polluted water and from applied agrochemicals. The harvested fruits may become
contaminated during canning processes due to leaching from the metal containers into the canned product
during storage (Nincevic et al. 2009, Nathaniel et al. 2012). Toxic heavy metals such as Pb, Co, and Cd can
be differentiated from other pollutants since they are not biodegradable. They have the tendency to bio-
accumulate in a living organism, thus causing various alterations as they compete for a hinding site with
normal metals (Song and Li 2014). Cadmium is a toxic industrial and environmental pollutants classified as a
human carcinogen. Cadmium is known to be toxic at traced level and is well implicated as probable
carcinogens. Severe exposure to cadmium has resulted in deregulation of the pulmonary compartments such
as bronchiolitis, emphysema, and alveolitis (Kabata-Pandas 2011).

Cadmium toxicity may cause osteoporosis by inducing renal tubular dysfunction with a consequent increase
in the loss of electrolytes such as calcium and phosphate with a direct effect on bone osteoblast and
osteoclast activity (Kazantziz 2004). A higher concentration of cadmium is absorbed in the kidney, while an
estimated 30 mg of cadmium is commonly inhaled throughout human, childhood, and adolescences
(Tchounwou et al. 2012). Zinc toxicity is a medical condition involving an overdose, or toxic upon exposure to
zinc. Such toxicity level of zinc has occurred after the ingestion of about 225 mg or over (Wheal et al. 2013).
Excessive ingestion of zinc can suppress the absorption of copper and iron. The free zinc ion in solution is
also toxic to bacteria, plant vertebrates, and fishes. Children are particularly susceptible to lead intoxication,
at low blood concentrations of lead, various neurological and behavioral problems may occur, ranging from a
rise in the hearing threshold to a reduction in intelligence quotient (Farooq et al. 2008). In the environment,
lead is too toxic to plants, animals, and microorganisms. The effects of lead are linked to contaminated
areas. Lead contamination in the environment exists in an insoluble form, and the toxic metals pose a
serious human health problem, namely, brain damage and retardation (Chui et al. 2013). Therefore, this
study quantifies the total concentration of nine heavy metals (Pb, Ni, Cu, Co, Cr, Cd, Fe, Mn, and Zn) in ten
brands of canned tomato pastes sold in the Ubani-Umuahia market in Imo state, Nigeria. Predictive risk
assessment of human health exposed to heavy metals was also evaluated. Other perceived risk analyzed
include determinations of daily intake of metals, hazard quotients of heavy metals, hazard index,
carcinogenic risk, and total cancer risk, respectively.
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Materials and Methods
Materials

Tomatoes: Ten different brands of canned tomatoes pastes were purchased from Ubani-Umuahia market in
Imo state, Nigeria and were used for this study. They include Gino, Clappa, Spandish, Dishes, 5-star, Hanno,
Stella berry, Happi, Mama Prince, and Sarah. The canned tomatoes pastes were designated alphabetically-
A,B,C,D, E F, G,H,landJ, respectively.

Chemical reagents: All reagents were of analytical grade, standard stock solutions of cadmium, lead, zinc,
manganese chromium, copper, cobalt, nickel and iron were prepared from titrasol (1000 mg/l) and diluted to
the desired concentrations. The working solutions were freshly prepared by diluting with an appropriate
aliquot of the stock solutions using 10% trioxocarbonate.

Preparation of samples: The canned tomatoes paste were removed from the tin and inserted into a foil and
placed inside a micro wave oven at 70°C to dry. Thereafter, they were mortared into powder.

Digestion of samples: The canned tomatoes were digested for heavy metal analysis using a concentrated
mixture of HNO3, HCLO4 and HF in a ratio of 5:1:1. For each canned tomatoes sample, 0.5 g of dried
sample was digested with HNOs and HCLO4 in a ratio of 5:1, until a transparent solution was obtained. The
digested tomatoes paste were filtered and diluted with 50 and 25 ml of distilled water. The heavy metals in
the acid digest of the canned tomatoes were analyzed with atomic absorption spectrophotometer (AAS).

Determination of daily intake of heavy metals (dim): The daily intake of heavy metals (DIM) was
determined according to the method prescribe by (Rattan et al. 2005) using the equation: DIM

_ Cmetal ¥ Dfpod intake

B sverage weight

Where Cinerar Digoz and Bip.rqq. represent the heavy metal concentrations in canned tomatoes paste
(mg/kg) conversion factor, daily intake of canned tomatoes pastes (300 g/kg and 400 g/kg) outlined by (EPA
1989). The average body weight used in this study was 62 kg, as a determining factor of averaging a body
weight of 400 adults measured with a bathroom scale.

Determination of hazardous quotient (HQ): Hazardous Quotient (HQ) for the consumers inclined to the
consumption of contaminated vegetables was assessed by the ratio of Daily Intake Rate (DIR) to the oral
reference dose (RtDo) for each metal USEPA (2013). If the value of HQ is less than 1, then the exposed
local population (consumers) is said to be safe, but if HQ is equal to or greater than 1 (<1), it is considered
unsafe for human health. Human health (HQ) caused by the consumption of vegetable was calculated by the
following equation:

HQ =

DiR

RfDo

Where the oral reference dose (RiDo) is an estimate of a daily oral exposure for the human population, which
does not cause negative effects during a lifetime (EPA 1997). Oral reference dose of heavy metals in canned
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tomatoes paste was - Lead (0.0040), Nickel (0.02), Copper (0.040), Cobalt (0.043), Iron (0.070), Chromium
(0.15), Cadmium (0.00010), Manganese (0.014) and Zinc (0.30), respectively EPA (1997).

Determination of hazardous index (HI): To estimate the risk to human health through more than one HM,
the hazard index (HI) developed by (USEPA 1989) captured the hazard quotients for all HMs. Hazard index
was calculated with the following equation (Guerra et al. 2010). HI = ZHQ = HQg.+ HQz, + HQ¢ + HQy
+ HQpp + HQgp + HQgy + HQpy +HQp;

Carcinogenic risk index (CRI): The slope factor is an acceptable model used in estimating the probability of
a response per unit intake of a chemical over a lifetime. The slope factor can be used to estimate the upper
bound probability of an individual developing cancer as a result of lifetime exposure to a carcinogen (EPA
1989). The risks of cancer are expressed in the probability that one may develop cancer at a given lifetime
due to exposure level. The cancer risk was calculated using equations 4 (Wu et al. 2016). Cancer risk = EDI
x CSF.

Where EDI = daily intake of carcinogenic metals (mg/kg/day), which represent the lifetime average daily
intake of carcinogens. The cancer risk is obtained using the cancer slope factor which is contaminant
specific. The carcinogenic metals whose lifetime cancer risks were calculated with cancer slope factor (CSF)
are Cd, Cr, Pb and Ni with 0.38, 0.5, 0.0085, and 1.7, respectively. Any cancer risk in the range of 105 and
10~* is considered as been safe by the USEPA (1989).

Total cancer risk: The cumulative cancer risk due to exposure to multiple carcinogenic heavy metals via
consumption of a particular type of canned tomatoes paste was assumed to be the sum of the individual
heavy metal increment risk and was calculated by the following equations (Yang and Stofella 2005). Total
cancer risk = %, EDI, C5F;

Where EDI is the estimated daily intake of carcinogenic substance (mg/kg/day) and CSF is the slope factor
of substance (mg/kg/day)

Statistical analysis: Descriptive statistics and one-way analysis of variance (ANOVA) were employed in the
assessment of variation (p<0.05) in metal concentration among canned tomatoes pastes of the same brand
and across canned tomatoes of different brands.

Results
Heavy metal concentration in canned tomatoes sold at Ubani market

Table 1 showed that lead and nickel were not detected in all the canned tomatoes, but trace concentration of
copper, iron and manganese were detected in all the canned tomatoes compared with respective permissible
limit in canned tomatoes. However, significantly (p<0.05) higher concentration of chromium and cadmium
were detected in all the canned tomatoes relative to their respective permissible limit. Tomato E and J have
both the highest and lowest chromium content while F and J had near concentrations (0.055 and 0.003).
Cadmium was the highest in tomato D. Cobalt was detected in all the canned tomato exception of J where
cobalt concentration significantly (p<0.05) lowers than the permissible limit.



Table 1. Concentrations of heavy metals in canned tomatoes sold at Ubani market in Umuahia

Canned tomatoes  Pb (ppm) Ni (ppm) Cu (ppm) Co (ppm) Fe (ppm) Cr (ppm) Cd (ppm) Mn (ppm) Zn (ppm)

Permissible limits ~ 0.200+0.000  0.200+0.000  2.0000.000' 0.100+£0.000"  40.000+0.000¢  0.050+0.0002  0.003+0.0002 0.140+0.000¢  6.000+0.0002

Tomato A ND ND 0.118+0.003" 0.091+0.0019  3.973+0.002¢ 0.185+0.004"  0.053+0.001¢%" 0.067+0.003¢ ND
Tomato B ND ND 0.093+0.002f 0.048+0.002¢  5.578+0.004 0.255+0.002°  0.052+0.002¢%'  0.054+0.002«¢  ND
Tomato C ND ND 0.076+0.000° 0.088+0.000f 7.651+0.002 0.195+0.0019  0.049+0.0030¢ 0.0860.002f 0.029+0.001°
Tomato D ND ND 0.071+0.001° 0.053+0.001¢  5.357+0.002" 0.180+0.000¢  0.047+0.002° 0.052+0.002¢ ND
Tomato E ND ND 0.059+0.0022 0.074+0.001  3.032+0.0022 0.268+0.002  0.051+0.001c  0.039+0.0012 ND
Tomato F ND ND 0.089+0.003¢ 0.049+0.002¢  4.045+0.002' 0.153+0.001¢  0.055+0.001 0.056+0.0024 ND
Tomato G ND ND 0.086+0.002%  0.042+0.001°  3.366+0.009¢ 0.184+0.002f  0.052+0.001c%'  0.040+0.0022 ND
Tomato H ND ND 0.083+0.0014 0.036+0.0022  3.060+0.002° 0.205+0.002"  0.050+0.001¢d 0.045+0.001° ND
Tomato | ND ND 0.099+0.0029 0.105+0.001 4.924+0.003¢ 0.129+0.001¢  0.054+.000¢f 0.055+0.002¢¢  ND
Tomato J ND ND 0.083+0.0034 0.072+0.001¢  3.176+0.003¢ 0.099+0.004>  0.055+0.003 0.053+0.002¢¢  ND

Values are presented as mean * standard deviation (n = 3), values with different letters (a, b, ¢, d, €, f, g, h and i) as supper scripts in each of the
columns are significantly (p<0.05) different. ND = Not Detected.
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The daily intake of heavy metals in canned tomatoes indicates no daily intake of lead and nickel in all the
canned tomatoes. It was observed that the daily intake of copper, cobalt, iron, chromium, manganese and
cadmium from all the canned tomatoes had values below the tolerable daily intake. Daily intake of zinc was
observed in canned tomato C only and was below permissible limit see Table 2.

Table 2. Daily intake of heavy metals in canned tomatoes pastes sold in Umuahia market (mg/kg/day)

Canned Pb Ni Cu Co Fe Cr Cd Mn Zn
tomatoes

Tomato A 5.7E-04 4.4E-04 1.9E-02 9.0E-04 2.6E-04 3.2E-04

Tomato B 4.5E-04 2.3E-04 2.7E-03 1.2E-03 2.5E-04 2.6E-04

Tomato C 3.7E-04 4.3E-04 3.7E-04 9.4E-04 2.4E-04 4.2E-04 1.4E-04
Tomato D 3.4E-04 2.6E-04 2.6E-02 8.7E-04 2.3E-04 2.5E-04

Tomato E 2.9E-04 3.6E-04 1.5E-02 1.3E-03 2.5E-04 1.9E-04

Tomato F 4.3E-04 2.4E-04 2.0E-02 7.4E-04 2.7E-04 2.7E-04

Tomato G 4.2E-04 2.0E-04 1.6E-02 8.9E-04 2.5E-04 1.9E-04

Tomato H 4.0E-04 1.7E-04 1.5E-02 9.9E-04 2.4E-04 2.2E-04

Tomato | 4.8E-04 5.1E-04 2.4E-02 6.2E-04 2.6E-04 2.7E-04

Tomato J 4.0E-04 3.5E-04 1.5E-02 4.8E-04 2.6E-04 2.6E-04

RfDo 40E-03  2.0E-02  4.0E-02 4.3E-02 7.0E-01 15E-01 1.0E-03 1.4E-02 3.0E-01

The daily intake at (p<0.5) was highly significant, while at (p>0.05) was not significant.

Hazard index of heavy metals in canned tomatoes sold at Umuahia

It was observed in Table 3 that the range of acceptable predictable lifetime-risk for carcinogens was below
concentrations of canned tomatoes (>1). Tomato A and J had the highest concentration while canned tomato
B and G had the lowest concentration.

Table 3. Hazard index of heavy metals in canned tomatoes sold at Umuahia market

Canned tomatoes paste

Hazard index

Tomato A
Tomato B
Tomato C
Tomato D
Tomato E
Tomato F
Tomato G
Tomato H
Tomato |

Tomato J

0.3409
0.0648
0.8194
0.3000
0.0761
0.5853
0.0777
0.2915
0.3375
0.5792

An HI<1 indicates no adverse health effects, while HI=1 indicates the likelihood of adverse health effects.
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Target hazard quotient (THQ) of heavy in canned tomatoes paste sold in Umuahia

In Table 4, lead and nickel were not detected but copper, cobalt and iron were below the acceptable
predicted ranges for non-cancer risk. Canned tomato B, G and H have the lowest concentration - HQ >1,
respectively. Canned tomatoes |, and C had the highest concentration. Chromium, cadmium and manganese
were below the acceptable predicted ranges for non-cancer risk - HQ <1, but canned tomatoes F, G and E
had the least concentration while canned tomatoes A, F and C had the highest concentrations. Canned
tomato C had zinc concentration below the acceptable ranges for non-cancer risk. However, zinc was not
detected in some other samples.

Table 4. Target hazard quotient (THQ) of heavy in canned tomatoes paste sold in Umuahia

Canned Pb Ni Cu Co Fe Cr Cd Mn Zn
tomatoes

Tomato A - - 0.0143 0.0102 0.0275  0.0060 0.2600  0.0229 -
TomatoB - - 0.0113  0.0053  0.0038 0.0008  0.0250 0.0186 -
Tomato C - - 0.0093 0.0100 0.0529  0.0006 0.2400  0.0300 0.0005
TomatoD - - 0.0085  0.0060  0.0370 0.0006  0.2300 0.0179
TomatoE - - 0.0073  0.0084  0.0209 0.0009 0.0250 0.0136 -
Tomato F - - 0.0108 0.0056 0.0280 0.0001 0.2700  0.0192 -
TomatoG - - 0.0105  0.0047  0.0233 0.0006 0.0250 0.0136 -
TomatoH - - 0.0100  0.0040  0.0211 0.0007  0.2400 0.0157 -
Tomato | - - 0.0120 0.0119 0.0340  0.0004 0.2600  0.0192
TomatoJ - - 0.0100  0.0081  0.0220 0.0003  0.2600 0.0185 -

An HQ<1 indicates no adverse health effects, while HQ=1 indicates adverse health effects.

Carcinogenic metals in canned tomatoes sold at Ubani market

Results in Table 5 revealed the absence of lead and nickel in cancer risk. The cancer risk detected for
cadmium and chromium was within the cancer risk range predicted for life (1.0E-6 to 1.0E-4) for cancer.
Canned tomato A and | had the highest cancer risk in cadmium while tomato B and H had the highest cancer
range in chromium. Tomato D and J had the lowest cancer ranges.
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Table 5. Carcinogenic risk index of heavy metals in canned tomatoes pastes

Canned tomatoes Pb Ni Cd Cr

Tomato A - - 1.0E-04 4.5E-04
Tomato B - - 1.0E-05 6.2E-04
Tomato C - - 9.0E-05 4.7E-04
Tomato D - - 8.0E-05 4.4E-04
Tomato E - - 1.0E-04 6.5E-04
Tomato F - - 1.0E-04 3.7E-04
Tomato G - - 1.0E-05 4.5E-04
Tomato H - - 9.0E-05 5.0E-04
Tomato | - - 1.0E-04 3.1E-04
Tomato J - - 9.9E-05 2.4E-04

Total cancer risk of heavy metals in canned tomatoes

The cancer total cancer risk was observed in all the samples of canned tomatoes. The total cancer-risk were
within the predicted ranges for all the concentrations of canned tomatoes (1.0 E-6 to 1.0E-4), but canned
tomato | and G had the least concentrations while canned tomato B and D had the highest concentrations of
cancer risk.

Table 6. Total cancer risk of heavy metals in canned tomatoes

Canned tomatoes Total cancer risk
Tomato A 0.00055
Tomato B 0.00063
Tomato C 0.00056
Tomato D 0.00052
Tomato E 0.00075
Tomato F 0.00047
Tomato G 0.00046
Tomato H 0.00014
Tomato | 0.00041
Tomato J 0.00040

Carcinogenic risk>1.0E-6 indicates no hazard effect but <1.0E-3 indicate hazard health.
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Discussion

Any substance with the potential to causing harm, injury or death to human or animal is toxic. To determine
whether the consumption of a finished food product can cause injury such as cancer, birth defects, immune
deregulations and another associated adverse health effect to the populace is important. Exposure to a
stressor (heavy metals) may generate different adverse health effects in a population. The protection of
public health and the enhancement of nutrition and food quality is an issue for research and deliberation. The
monitoring of heavy metals in canned tomatoes paste will help the various regulatory bodies and
manufacturer of such products to ensure that elevated levels of heavy metals are not allowed in canned
tomatoes paste, this is largely due to the toxicity of some of the metals. For instance, lead was found in some
canned fish as a result of soldering of cans (Storelli et al. 2010). Lead can damage the kidney and may
cause other diseases (Abou et al. 1996). Data in Table 1 revealed that lead and nickel were absent in all the
canned tomatoes. Copper, iron, and manganese were detected in all the canned tomatoes paste at a lower
concentration (Here, readers are referred to the Table without listing the values because the values are many
and cannot be inserted here) compared to their respective permissible limits (Since elemental values are not
listed, comparable values were not inserted). A higher concentration of chromium and cadmium (many
values, See Table 1) were detected in all the canned tomatoes relative to their respective permissible limits.
Canned tomatoes paste E and J have the highest chromium content, while the canned tomatoes paste F and
J had (0.055 ppm and 0.003 ppm) of cadmium concentrations. Sample D had the lowest cadmium content
together with Cobalt which was found in canned tomatoes paste J. With the exception of canned tomato C
whose zinc concentration was lower than it permissible limit, zinc was not detected in other canned tomatoes
paste tested compared the concentration of several essential and toxic heavy metals in canned and
corresponding fresh food from Saudi Arabia. He found that the toxic heavy metals were relatively high in
concentrations in canned food than in their corresponding fresh food samples. They observed a variation in
concentration in some of the heavy metals to exceed their permissible limits reported by different public
health organizations. Similarly, (Hadiania et al. 2014) determined the content of several toxic heavy metals
(Pb, Cd, and As) in canned tomato paste and tomato sauces (ketchup) samples from Iran during the period
2010-2013 (Hadiania et al. 2014, Adnan et al. 2017). The authors found a lower concentration of heavy
metals in all analyzed samples than the limits of national and international standards. They concluded that
the consumption of canned tomatoes paste in Tehran was safe according to Iranian and Codex limits. Table
2 represents the daily intake of heavy metals in canned tomatoes paste. Obviously, they were no daily intake
of lead and nickel from all the canned tomatoes analyzed. It was observed that they were daily intake of
copper, cobalt, iron, chromium, manganese, and cadmium from all the canned tomatoes pastes, with all their
daily intake values (DIV) below the tolerable daily level. The daily intake of zinc was in canned tomato C
which was significantly below their permissible limit. Nickel and cobalt were below the permissible limit
established for all the heavy metals (Szefer et al. 1993). Zinc is an essential trace element with low toxicity in
humans (Wheal et al. 2016). Copper concentration was below the permissible limit. Cadmium toxicity may
result in osteoporosis by inducing the dysfunction of renal tubular with consequent losses of calcium and
phosphate as well as impairment of osteoblast and osteoclast activity (Berglund et al. 2000, Kazantziz 2004).

Table 3 shows the observed ranges of an acceptable predicted lifetime for the risk of carcinogens. Thus,
their risk was low in all concentrations of canned tomatoes considerably <1. Tomato pastes A and J have the
highest concentration, while canned tomatoes paste B and G had the lowest concentration. The non-cancer
risk index (Target Hazard Quotient) of heavy metals in canned tomatoes paste is represented in Table 4, it
shows the absence of lead and nickel in all the various canned tomatoes pastes. But copper, cobalt, and iron
were below the acceptable predicted range for non-cancer risk indices. Although, canned tomatoes paste G,
H, and B have the least concentration with Target Hazard Quotient less than 1(HQ<1), respectively. Canned
tomatoes |, and C had the highest non-cancer risk. Chromium, cadmium, and manganese were below the
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acceptable predicted range for non-cancer risk with HQ<1. The carcinogenic metals in canned tomatoes
paste in Table 5 shows the absence of lead and nickel cancer risk in all the canned tomatoes sold at Ubani
Market. The cancer risk detected for cadmium and chromium were within the cancer risk range predicted
(1.0E-6 to 1.0E-4) for cancer. But canned tomato A and | have the highest cancer risk in cadmium, while
canned tomatoes B and H had the highest cancer range of chromium, hence tomato D and J has the least
cancer range. Table 6 shows the total cancer risk observed in all the samples of canned tomatoes pastes,
total cancer in all the samples were within the predicted range for all the concentrations of canned tomatoes -
1.0 E-6 to 1.0E-4, but canned tomato | and G has the least concentrations. This research was aimed at
estimating the concentration of selected heavy metals (Pb, Zn, Cr, Ni, Cu, Co, and Cd) in ten different brands
of canned tomatoes paste sold in Ubani market Umuahia in Abia state Nigeria, to compare the results with
those reported in other regulatory bodies in the world, and estimate the prevalence rates of canned food with
exceeding permissible limits of these metals. Perceived health risk that may arise over time due to regular
consumption of tomatoes paste was also calculate.

Conclusion

In this study, the levels of copper, cadmium, lead, nickel, chromium, manganese, iron, cobalt and zinc in
canned tomatoes paste were investigated, the result shows that some heavy metals were present in selected
canned tomatoes paste. Considerable differences were found among the various concentrations of canned
tomatoes. The levels of cadmium and cobalt complied with the permissible limit. Chromium, manganese
cadmium and zinc showed some degree of elevation. It is strongly suggested that heavy metal level in
canned tomatoes paste should be monitor periodically to prevent heavy metals burden.
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