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A very diverse group of chemicals find their way into 
foods and food raw materials and some are of interest 
by virtue of their undesirable or potentially undersi- 
rable properties with respect to food safety. Chemic- 
ally, these substances represent a wide range of com- 
pounds from simple inorganic salts, on the one hand, 
to large macromolecules, on the other (Wogan 1976). 

In the more advanced countries of the world, the dang- 
ers posed to food safety by elemental toxicants, is 
well known. Therefore, studies have been conducted to 
monitor the levels of these toxicants in the environ- 
ment and foods ~enny and Welsh 1979; Melhuus et al. 
1978; Moran 1981). 

In Nigeria, a developing country, the information on 
the toxic elements in foods marketed in the country, 
is very limited. Increasing urbanization has made 
such information important. Some studies on some tox- 
ic elements in freshwater fish, intertidal and terres- 
trial molluscs and algae bave been conducted (Ndiokwe- 
re 1983a; 1983b; 1984). 

The present studies examine levels of toxic and poten- 
tially toxic elements in some fresh and canned foods 
marketed in Nigeria. 

MATERIALS AND METHODS 

The canned foods analyzed were beef, Canada Best and 
Peak evaporated condensed milk, powdered Nido milk, 
cabbage (with pork meat and sausage), fish (in tomato 
sauze, Geisha brand), tomato puree (Vegfru brand) and 
herb (with pork and spices). The fresh foods analyzed 
were hulled melon seeds (Citrullus vulgar�8 yam tub- 
ers (Dioscorea spp.), plan-~n----~i-ngers �99249 paradisi- 
a_ca_~), ~ �9234 (Talinum tr�9 , bi~t-6-œ leaf 
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(Vernonia amygdalina), and gari fleur (Manihot sp.) ob- 
taine--d--~�99 of fermented ca-~sa--~mash. 

The canned foods were purchased at supermarket stores 
in Benin City, Nigeria, while the fresh foods we�9 pur- 
chased at various traditional markets in and around Be- 
nin City, Nigeria. 

The following mineral elements were analyzed for by at- 
omic absorption spectrophotometry (Variam AG AA, No. 
1475): Iron, arsenic, copper, lead, manganese, zinc, 
cadmium and nickel. 

Two g of each sample, in duplicate, were subjected te 
wet oxidation with 15 ml conc. nitric acid, i0 ml perc- 
hloric acid and 5 ml sulphuric acid. The resulting fi- 
itered digest was used for the atomic absorption spect- 
rophotometric analyses (Gough 1972). However in the 
case of nickel, lead and cadmium, the digest was conce- 
ntrated by chelation-solvent extraction using sodium 
diethyl dithiocarbamate (Agmeian et al. 1980). 

RESULTS AND DISCUSSION 

The levels of the vario~s elements in the various foods 
examined, are presented in Table i. 

The major nutritional importance of iron lies in it 
being a component of the pigments - haemoglobin, myog- 
lobin and the cytochromes - involved in oxygen trans- 
fer in the human body~ An excess intake of iron can, 
however, lead te nutritional siderosis (Bothwell and 
Bradlow 1960). The iron content of the food samples 
examined in the present studies�87 as presented in Table 
I, which ranged from 0-16.6jug/g sample, is well below 
the 100mg/100g level associated with siderosis. 

Essential enzyme systems, including those responsible 
for the oxidation of ascorbic acid, are dependent on 
traces of copper. Copper sulfate is widely used for 
killing algae and bacteria in swimming pools, etc; but 
in high concentrations at least, it is poisonous te an- 
imal and man. A concentration of 1.5 ppm should net 
be exceeded in drinking water (Da.vidson et al. 1973). 
The levels of copper in the foods indicated in Table 1 
are well below the recormnended general limit of 20 ~g~ 
(Pearson 1976). 

Zinc is an essential component of at least, eight enzy- 
me systems; these include carbonic anhydrase, carboxy- 
peptidase and alcohol dehydrogenase (Davidson et al. 
1973), but zinc has emetic action when ingested in hi- 
gh amounts. The range of zinc (0.02-1.09, ~g/g) in 
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the food samples analyzed is clearly below the recomm- 
ended general limit of 50 ppm ~earson 1976). Mangan- 
ese is concerned in a number of enzyme systems, inclu- 
ding arginase, oxidative phosphyorylation, fatty acid 
and cholesterol synthes-fs. On the negative side, mang- 
anese poisoning occurs in workers at manganese mines. 
The signs and symptoms are those of a generalized dis- 
ease of the central nervous system and in some respects 
the condition resembles Wilson's disease (Davidson et 
al. 1973). With respect to this type of toxicity, 
the levels of this minerai element, as presented in the 
Table, appear safe. 

Lead is a toxic element affecting neurological and psy- 
chomotor functions (Pueschel 1974), among other delete- 
rious effects. Again, however, with a statutory limit 
of 2 ~g/g (Pearson 1976), ai1 the food items examined 
in the present studies may be described as safe. But 
the fish-in-tomato-sauce, tomato puree and the herb- 
plus-pork-plus-spices, food items (Table I) appear dan- 
gerously close to the statutory limit, probably as a 
result of leaching from can to food. 

Cadmium is another recognized toxic element wbich may 
induce nausea and vomitting, prostrate cancer and fun- 
ctional and morphological changes �9 many hody organs 
OE~uwerys 1978). The range of cadmium in the foods (0- 
0.03 Dg/g), as shown in Table i, does not seem to ind- 
icate a risk to health. 

Nickel alloys are widely used for lining cooking vess- 
els~ pasteurization equipment, etc. A nickel catalyst 
is used in the hydrogenation of oils for making marga- 
rine (Davidson et al. 1973). Although nickel is reg- 
arded by many as hOt toxic to man, nickel carbonyl is 
thought to be important in cancer of the respiratory 
system. In accordance with the results in Table i, 
only three of the food items examined showed the pres- 
ence of nickel and these were at levels apparently hot 
high enough to induce cancer (Doll et al. 1970). 

Arsenic is a toxic element for which the statutory gen- 
eral limit is Ipg/g and for which statutory limits for 
specific foods ranging from 0.1-5 pg/g have been esta- 
blished (Pearson 1976). It is observed in Table I that 
all the food items screened for arsenic had levels be- 
low these statutory limits. 

The levels of elements in a food sample may be due to 
transfer from environment (aerial, aquatic and soil) 
to food, contamination from processing equipment and 
reagents, accidental contamination during storage and 
marketing, leaching from conta�9 to food, and the na- 
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tural occurrences of the various elements in the food. 
Therefore, the results presented in these studies are 
not necessarily indications of either good or bad manu- 
facturing practices by the food processors concerned, 
especially with respect to those products for which the 
brand names have been identified. 
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