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Fish are a significant dietary source of various minerals essential for human health. This
study examined the mineral profile (sodium, potassium, calcium, magnesium, iron, zinc,
copper, iodine, selenium, and chromium) and harmful trace elements (mercury, lead,
cadmium, and arsenic) in different parts of the bigeye ilisha (llisha megaloptera),
including the backbone, head, abdominal fin and viscera, caudal fin, and fillet, from the
northern coast of the Oman Sea. Results revealed significant variations in element
concentrations among different parts, with higher mineral levels often found in waste
parts compared to the fillet. Most minerals were present in amounts exceeding human
dietary requirements, suggesting that processing waste parts of bigeye ilisha could be
beneficial as food or dietary supplements. Additionally, the levels of harmful elements—
mercury, lead, cadmium, and arsenic—were below permissible limits for human
consumption. These findings support the potential for developing value-added products
from bigeye ilisha.
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EXTENDED ABSTRACT

Introduction

In recent years, the adoption of purse seine fishing methods has led to a significant increase in
the catch of small pelagic fish in the southern waters of Iran. Among these, the bigeye ilisha
(llisha megaloptera) stands out as the largest species in the Pristigasteridae family found in
these waters. This species is commercially valuable and is primarily targeted through purse
seines and trawls. However, the aquaculture and seafood processing industries generate
substantial amounts of wastewater globally, highlighting the need to utilize fish processing
waste and by-products to create value-added products and mitigate environmental pollution
effectively. Evaluating the mineral and trace element profiles of marine species, along with
their commercial and nutritional value, remains a significant research priority worldwide.
Therefore, this study aimed to assess the mineral and trace element profiles in various parts of
the bigeye ilisha (llisha megaloptera), including the main skeleton, head, abdominal fin and
intestine, caudal fin, and fillet, from different fishing grounds in the Oman Sea (Chabahar, Bris,
and Pasabandar).

Materials and Methods

Samples of bigeye ilisha, caught from the fishing ports of Chabahar, Bris, and Pasabandar, were
transported to the laboratory. In the lab, fillets were manually prepared, and various parts of the
fish were separated, including the bones (main skeletal framework), head, abdominal fin-
intestines and viscera, and caudal fin. The ash content was determined by incinerating the
samples in an electric furnace at 550°C for 6 hours. For mineral analysis, the samples were first
digested using a microwave digestion system and then analyzed using an ICP-OES (Varian
720-ES).

Results

The ash content varied significantly among different parts of the bigeye ilisha, with the highest
concentration measured at 6.86% in the head. The highest levels of sodium and copper were
found to be 765.26 mg/100g and 0.065 mg/100g fillet, respectively. Potassium and chromium
levels were highest in the bone section, at 389.29 mg/100g and 100.26 pug/100g, respectively.
Calcium, magnesium, iron, and zinc were found in highest concentrations in the head compared
to other sections. The distribution of calcium was ranked as follows: fillet > bone > caudal fin
> abdominal fin-intestines and viscera > head. There was no significant difference in iodine
levels between the abdominal fin-intestines and viscera and the fillet (p > 0.05). The highest
selenium concentration, 80.64 pg/100g, was measured in the abdominal fin. Mercury was
detected in all parts, with concentrations distributed as caudal fin > head > abdominal fin-
intestines and viscera > fillet > bone. Lead was only present in the head and fillet, at 3.14 and
6.78 ug/100g, respectively. Cadmium was detected in varying amounts in different parts (p <
0.05). Arsenic levels ranged from 111.78 to 245.56 ug/100g across the different parts.

Conclusion
The results of this study indicate significant differences in mineral concentrations across various
parts of the bigeye ilisha, including the fillet and processing wastes (bones, head, abdominal fin
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and intestines, and caudal fin). Notably, many micronutrients were found in higher
concentrations in the waste parts compared to the fillet, which is typically the only part
consumed by humans. The levels of several minerals exceeded the recommended dietary
requirements, highlighting the potential for utilizing bigeye ilisha processing wastes as food or
dietary supplements. In terms of harmful elements, such as mercury, lead, cadmium, and
arsenic, the study found that the concentrations were below levels that would pose a risk to
human health, making the fish safe for consumption. These findings underscore the potential
for producing value-added products from bigeye ilisha and suggest that a broader and more
strategic use of all fish parts could enhance profitability for fish processing industries and better
preserve valuable nutrients in the food chain.
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