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Abstract: This study was undertaken to ascertain the safety level of consuming canned fish as it relates to metals.
Seven commonly consumed canned fish brands stored in vegetable oil sold in Benin-City were bought from super
stores and in the open markets and stored at ambient temperature between January to September, 2015. A total of
106 samples were collected and analysed in triplicates for iron (Fe), zinc (Zn), manganese (Mn), nickel (Ni) and va-
nadium (V); which were detected in all the canned fish samples but V had an average of 0.024mg/kg value during
the study which was just a detection level. The heavy metal variation ranged between 2.21-21.38mgFe/kg, 5.41-
52.35mgZn/kg, 0.05-0.72mgMn/kg, 0.42-7.00mgNi/kg and 0.02-0.16mgV/kg respectively during the period of study.
Generally, heavy metal concentration increased with increasing storage time especially Fe and Zn. There was sig-
nificant difference in the mean concentration of the heavy metal levels evaluated during the period of study in the
different brands ((p>0.05). The Laser, Soil and Titus sardines were significantly higher. However, all the metal con-
centrations were not significantly different (p>0.05) from the permissible set limits by Food and Agriculture Organiza-
tion (FAO), World Health Organization (WHO) and European Union (EU) legislation for fish except for nickel. Effort
must therefore be made to comprehensively and intermittently monitor metal levels on arrival and during long time
storage of canned fish. As this will not only help to safeguard the health of the citizenry but the point at which metal
contamination occurs can be effectively deduced and appropriate measures could then be taken to prevent metal
contamination.
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INTRODUCTION ages (Goyer, 1994). Food safety demand therefore,
being a major public concern worldwide during tast|

decade, has stimulated researches regarding tke ris
associated with consumption of foodstuffs contami-

Fish is widely consumed in many parts of the wdnyd
humans because it has high protein content, lowr sat
rated fat and also contains Omega 3 fatty acidsvkno nated by different classes of contaminants.

to support good health. Globaly, per capita fish-cO | egtigation of heavy metals in canned fishes and
sumption have risen to over 20kg/yr in 2016, adains yietary intakes of toxic elements from canned fishe
an average of 9.9kg, 14.4kg and 19.7kg in 1969's.54 jn Edo State Nigeria are limited, it becomes-n
1990's a_nd 2013 re_spectlvely (USEP_A_’ 2004; _FAO' essary to carry out this study to determine ane@rasc
2016). N'ge”"?‘ requires about 3.32 million metons 5y the state of heavy metal levels of cannedefish
for consumption annually based on the 2014 populag g figh products preserved in the vegetable oil im
tion estimate of 180million people, producing only ported and sold in the Nigeria market; particuldrly
:.L.lmillion ’T‘e”‘c ton and having to import over _I-mi Edo State. This study was therefore: undertaken to
lion MT of fish and fish products. In 2.014 _aloneme_ . _compare heavy metal contents of the different nudke
reported by the department of Fisheries StatisticS.gnned fishes and also compare these data witsethe
(2016) that Nigeria imported over 8,000 metric tofis safe standard levels set by FAO and WHO, whose
fish and fish products. Fish and other aquaticfofens standards are adopted presently in Nigeria '

are found in water that is constantly exposed tnah

cals, pollutants and other contaminants. Fish may b MATERIALSAND METHODS

contaminated by toxic elements during growth, trans
portation and storage. Contamination may also roccu
during production, handling and canning processh Fi
have been found to be good indicators of heavy Ismeta
contamination in aquatic systems because they gccup
different tropic levels and are of different sizasd

The study was carried out in Benin City, Edo state,
Nigeria, approximately 25miles north of the Benin
River. Benin City was established in the"&entury
and the city has an estimated population of 1,18%,1
people (Census, 2006). Seven different types afi@an
fish products samples imported from different coun-
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tries were obtained from retail supermarkets anehop was 52.35mg/kg in Laser sardines. However, zine con
market in the State. The analysis of collected dasnp tent of Soil sardines and Titus sardines exceebled t
was done between January - September 2015. TableW.K required nutritional intake (RNI) ranges set by
show the names, storage medium and other informa€OMA for zinc of 5.5-9.5mg/kg/day. According to
tion collected and recorded from the label ondher  Celik and Oehlenschlager (2006), the highest zame ¢
brand samples purchased in SuperStores and opesentration in Turkish canned fish samples was 38/8m
market in Benin City, and used for this study kg but work done by Mendét al. (2005) in Lake To-
All reagents used were of analytical grades unlesxkat Turkey gave level of zinc as 48.6mg/g. The ltesu
where stated otherwise, and all digestion and aisly from these findings are in agreement with othed-fin
were carried out according to AOAC (1995). The ex-ings where 34.0mg/kg have been observed in canned
periment was done in triplicates and data obtainedanchovy and 7.5mg/kg in canned sardine (Tuzen,
were analyzed using computer software (SPSS versio2009). Amount higher than the tolerable limit @iz
21), one way analysis of variance (ANOVA) at signif may result in decreased absorption of dietary darbo
cant differences between means at 5% probabilitydrate and induce apoptosis in the cell line acogydd
level. Duncan’s Multiple Range Test was used to-ana Sensilet al. (2009). As intercellular zinc has been
lyze the significant difference between homogenousshown to accumulatein different tissues and cqlety
subsets and the data are reported as mean valuesas either as a consequences of exogenous administra
standard deviation (Frew al., 1997). tion or release from intracellular stores by reseti
oxygen species or nitrosation that could lead to in
RESULTSAND DISCUSSION duced cell death by inhibition of the energy metabo
The ingestion of seafood is an obvious means of-exp lism (Tyszkaet al., 2014).
sure to heavy metals, especially fish because tikey The mean monthly concentration of Mn during this
cupy different trophic levels with different sizesge,  study was 0.27mg/kg and was below the recommended
season and habitat (Burgetral., 2002). However, due Vvalue of 1-10mgMn/person/day and 0.3-1, 1-3 and 2-
to advances of new packaging technology especiallpmgMn/day for infants, children and adults respec-
the use of cans with lacquered walls and mechanicalively by the EU Scientific Committee for food (EU-
seam, reduces or in most cases eliminates theifgach SCF) and the US National Research Council (NRC).
of heavy metals (Fe, Zn, Mn, Ni and V) into foode-R  However, Titus sardine, Laser sardine and Soilisard
sults from this study showed the occurrence ofZfe, can be said to meet the Mn requirement for infants.
Mn, Ni and V in all seven canned fishes stored inManganese concentration range of 0.05mg/kg to
vegetable oil purchased in open markets and superma0.09mg/kg obtained in this study is below the corre
kets in Benin-City, Edo State, Nigeria during diéft sponding maximum level reported for canned sardines
months of the year (Table 2). in Brazil which was 15.77mg/day (Tarleal., 2001).
Iron is an important constituent of hemoglobin, my- Daily intake of 2mg Manganese is essential for ghow
oglobin and enzymes like xanthine, carbon monoxideand good health in children as children as well as
hydrogenase among others, estimated daily iron readults, who lose the ability to remove excess manga
quirements for children 0 — 10 years ranges betweerese from their bodies, develop nervous system-prob
1.3mg and 6.7mg. Estimated daily requirements én th lems, although there are no information on theinarc
U.K are 8.7 and 6.7mg for males aged 11-18 and 194genicity of manganese according to EPA (ATSDR,
respectively (COMA, 1991). For women aged 11-50,2004). It should be known that manganese levels in
the estimated average daily iron requirement idrhfg.  foods may also be affected by method of processing.
while for postmenopausal women is 6.7mg. The FAO/AIl analyzed canned fish samples had high concentra
WHO recommende@18mg /day for women during tion levels of nickel, which has been implicated in
their reproductive life. Iron content observedidgr ~ respiratory problems when high amounts accumulate
this study and that obtained during similar stugy b in the lungs causing bronchial failure. It actsasacti-
Iwuoha et al. (2013) in Rivers state, Nigeria;were Vvator of some enzyme systems but its toxicity gher
similar. The daily FAO/WHO recommended require- levels is of great concern (ATSDR, 2004).
ment was only exceeded by Laser sardines (21.38mgResult obtained from this study for vanadium was
kg) (Table 3). lower than that obtained by lkem and Egiebor (2005)
Zinc is widespread among living organisms, duego i With values of V ranging between 0.0-0.31mg/kg. The
biological significance and has been implicated inupper tolerable intake level of vanadium for ad(t8
most metabolic pathways in humans; its deficiermy ¢ -70years) is 1.8mg/day and there are no data &iila
lead to loss of appetite, growth retardation, skinfor other age groups (Institute of Medicine, 2003).
changes and immunological abnormalities. The maxi-This study has shown that all the analyzed metalew
mum zinc level permitted for fish is 50mg/kg accord presentin all the canned fishes at varied conagotrs
ing to Food Codex (MAFF, 1993), this value is lower although V was almost below detection level. Consid
than those obtained from this work whose maximumerable differences were found in the levels of ¢hes
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Table 1. Record of different canned fish product used fodgtu

Brand name Storage  me-  Weight Fish species Common name M anufacturing Expiring
dium (9) canned of fish used country date of
products

Napa Valley Vegetable oll 170 Flake tuna Albacomeat Thailand 07/2017

Laser Vegetable oil 125 Sardine Albacore white Morocco 06/2017
tuna

Founty Vegetable oil 125 Sardine South African  Morocco 12/2017
sardine

Titus Vegetable oil 125 Sardine True sardine Mooocc 06/2017

Geisha Vegetable oil 125 Sardine South African  China 07/2017
sardine

Soil sardine Vegetable oil 125 Sardine True sardine China 09/2017

Costa

Table 2. Concentrations of the metals of products storecegetable oil within the months of January — Sep@mma015, Benin
City Nigeria.

M etals (mg/kg)
Month Fe Zn Mn Ni \
January 6.30%.45' 17.148.95 0.194.05 1.524.43 0.054.0F
March 7.104.64% 19.314.48° 0.2240.05° 1.7140.49° 0.0640.01°°
May 8.524.96° 19.314.48° 0.2640.06° 2.0540.58bc 0.070.01°
July 8.892.09 23.175.34° 0.2740.07 2.1440.61 0.0740.0P°
September 127293 27.616.36 0.394.1C¢° 3.06%.87 0.104.0%

Means within the same column having different segdpts are significantly different (P<0.05).

Table 3. Mean values of selected metals (ug/g) in diffel@ands of cannedfish between January — Septemiér Benin
City Nigeria.

M etals (mg/kg)

Canned Fish Fe n Mn Ni \Y

Founty Sardine 2.20:113 5.4140.22F 0.0540.0¢ 0.4240.02 0.0340.02
Laser Sardine 21.38+24 52.35%.0F 0.4940.03 7.0040.417 0.1640.07°
Geisha Sardine 2.3014£ 5.7340.23F 0.0940.0C° 0.454.03 0.0340.00%®
Soil Sardine 12.583. 74 30.804.26° 0.7240.0# 2.4040.14 0.0940.04
Costa Sardine 3.08118 7.5340.3¢ 0.0740.0¢ 0.5940.03 0.0440.0¢!
Titus Sardine 17.0Q8:02 41.624.79 0.3940.02 3.2440.19 0.1240.00
Tuna Flakes 2.35x14£ 5.7540.23F 0.0540.0¢ 0.6040.03' 0.0240.0C¢

Means within the same column having different ssgpts are significantly different (P<0.05).

metals among the different brands but were in cempl tuna flakes.

ance with the recommended standards set by FAOConclusion

WHO and EU legislation for fish and fishery prodict _ . .
except the concentration of zinc in Laser sardinesThese canned f|sh_samples now considered relatn_/ely
which was above 50mg/kg set limit (Table 3). Nickel saf_e for consumption, over prolonged consumption
concentration was above the permissible limit set b period cou_ld become un_safe an_d could Ieaql to cbroni
FAO, WHO and EU legislation as this metal if not accumulation of metals in the kidney and liver of h

having carcinogenic effect could lead to respinator mans causmg_dlsruptlon O.f nUMErous biochemical
problems.  Exposure to metals by fish is mainly processes, as fish consumption is not meant tasaat

through their food intake and by absorption frora th supplemgnt.Therefore, _too frequent co.nsumpt!on of
water column. Laser sardine was observed to hawe thCaanEd fish should be discouraged as this maytriesul

highest concentration of these metals but it was#h blokacckﬂmulatmn of hthe dmetals andtlncfreas?mr;alth
in Founty sardine, Giesha sardines and Napa valleyy'S s. More research and assessments of sea qu
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ity is needed in Nigeria to make available data thil
help safeguard the health of the populace.The desnt
of production should enact and enforce laws thdlt wi
monitor production chain; prevent the dumping of un
treated domestic and industrial effluents into the
aquatic environment.
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