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A Study on Mineral Element Concentrations in Canned Tuna Varieties Available

in the Markets of Brak Al-Shati, Libya

Fatima Mohamed Abu Haliga ¢, Jamal Ibrahim Al-Zawi 2,
Salem Abdulsalam Dabi 3, Al-Hadi M'hammed Qanbij *
'Department of Food Science and Technology; 2, 3 Department of Food and Nutrition, Faculty of Food

Sciences, Wadi Al-Shati University, Libya; # Libyan Center for Food and Nutrition Studies and Research.
Abstract:

This study aimed to evaluate the levels of essential minerals (macro, micro, and heavy) in
15 brands of canned tuna available in the local markets of Brak Al-Shati, Libya:
(Americana, Al-Jaied, Tuna Al-Khoms, Rayhan, Al-Sayyad, Qubtan, Tuna Al-Marj, Al-
Wafa Tuna, Janzour, Halg Al-Wadi, Afia, Ghalia, Tuna Tripoli, Lacasa, and More). The
concentration of some essential and heavy minerals was measured using atomic absorption
spectrometry and flame spectrometry, and the data were statistically analyzed at a
significance level of P < 0.01.

The total ash percentage for the studied samples ranged between (0.610% - 2.127%) for
Al-Rayhan and Al-Jaied samples, respectively, with significant differences in the total ash
percentage among the studied samples.

Sodium (Na) and potassium (K) were determined using flame photometry. Sodium (Na)
recorded the highest concentration (1709 mg/kg) on a dry weight basis in the Al-Sayyad
sample, while the Halq Al-Wadi sample recorded the lowest sodium concentration (314
mg/kg). Potassium (K) concentrations in the studied samples ranged between (1562—2570
mg/kg) on a dry weight basis for the More and Lacase samples, respectively. Statistical
analysis revealed significant differences in sodium and potassium concentrations between
the samples.
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The concentrations of metallic elements such as iron (Fe), lead (Pb), zinc (Zn), cadmium
(Cd), cobalt (Co), and copper (Cu) were also estimated using Atomic Absorption
Spectrophotometer (AAS). The concentrations were calculated based on dry weight. Lead
(Pb) concentrations ranged from a high of 0.091 mg/kg in the Americana sample to a low
of 0.031 mg/kg in the Ghalia sample. Copper (Cu) concentrations ranged from a high of
0.117 mg/kg in the Al- Khums sample to a low of 0.01 mg/kg in the Janzour sample. Zinc
(Zn) concentrations ranged from 0.041 to 0.316 mg/kg in the Americana and Halq al-Wadi
samples, respectively. Iron (Fe) concentrations ranged from 7.5 to 37.31 mg/kg, with the
highest concentration in the Lacasa sample and the lowest in the Al-Jaied sample. Cobalt
(Co) concentrations ranged between (0.032-0.123 mg/kg) in the Ghalia and Al-Khums
samples, respectively. Cadmium (Cd) concentrations ranged from 0.052 to 0.158 mg/kg
in the Tuna Tripoli and Al-Rayhan samples, respectively. Statistical analysis showed
significant differences at the 0.01 level between the studied samples for all the
aforementioned elements.

Keywords: Canned tuna, heavy metals, atomic absorption, Libyan standard specification,
food safety.
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