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SUMMARY

A total of 90 samples (60 imporied frozen mackerel fish and 30 frozen
meat samples) were collected fron different markets at Assiut City. The
samples were digested and prepared for measurement the level of
sodium and potassium by using the Atomic absorption
spectrophotometer. The obtained results revealed that the level of
sodium ranged from 10.00 to 61.40 with a mean valuc of 23.16 and
ranged from 7.07 to 15.16 with a mean value of 10.737 pg /g dry basis in
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the examined imported frozen mackerel fish and frozen meat samples,
respectively. However, the level of potassium ranged from 10.27 to
39.31 with a mean value of 18.49 pg/g dry basis, and ranged from 0.100
to 1.146 with a mean value 0.910 ug/g dry basis of examined imported
frozen mackerel fish and frozen meat samples, respectively. Public
health significance of sodium and potassium levels in the examined
samples was discussed.
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INTRODUCTION

Estimation of major clements in food of animal origin such
imported frozen mackere] and frozen meat is of importance for the
public health, and elevation of these clements in food reflect 2 hazard to
consumers. Many researches published regarding the mineral content of
imported frozen mackere! fish and frozen meat, have centered on the
absence or presence of heavy metals, with very little attention being
given to those minerals deemed essential for normal health (Hackney ef
al.,, 1987). Several elements have been introduced into the environment
of air, water and surface soil, which ultimately appear in the food chain
as they are accumulated in plants and animals. Some of these elements
ate essential, while others are categorized as toxic metals (Ammerman ef
al.,1977; Doyle and Spaulding, 1978).

Variation in mineral levels in oysters due to processing and
environmental factors, may causc problems in compliance (Federal
Register, 1982 and Lopez er al, 1983). Cooking filiets had higher
sodium and potassium levels than the raw fillets when compared on a
wet weight basis. Sodium and potassium were not lost when high fat
Spanish mackerel were cooked (Gall ef al. 1983). However, in
developing countries the sodium and potassium levels in ox meal were
61 and 350 mg/ 100 g wet weight, respectively (FAO, 1992).

Sodiumn, potassium and chlorine are the three major electrolytes
in the body and function to maintain cation-anion balance. Sedium is the
major extracellular (outside and between cells) cation, providing greater
than 90% of the total cations in the plasma and, whereas potassium (K),
the major intracellular (within cells) cations, provides approximatelly
75% of the total cations within the cells (Guyton, 1976; Berliner and
Gichisch, 1979). When sodium (Na) intake is inadequate, the body has a
remarkable capeity to conserve if, excreting extremely low levels in the
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urine, High Na intake triggers greater excretion of Na and Cl by the
kidneys and water needs increasc. The human kidney may excrete as
little as 1 g or as such as 40 g of NaCl per day. depending on intake
(Hagsten and Perry, 1976).Howe ver, sodium and chlorine, in addition to
potassium maintain osmotic pressure and regulate acid-base equilibrium.
These electrolytes in body fluid are specifically involved at the cellular
level in water metabolism nutr ent uptake. and transmission of nerve
impulses. Sodium has a major role in the transmission of nerve impulscs,
and in maintaining proper muscle and heart contractions. Sodium and
chlorine help control the passage of nutrients into the cells and waste
products out. Insufficient sodium lowers the utilization of digested
protein and energy (Grim, 1980). Sodium is important for maintaining
osmotic pressure in the body cells, and it is the major mineral
responsible for maintaining a ncutral pH level in the body tissues and
nerve activity. Sodium deficicncy may result in corneal lesions in the
eye, as well as reproduction i; also affected, with males becoming
infertile and females having a delayed sexual maturity. Also, potassium
affects the osmotic pressure and acid base balance of the body fluids,
muscle activity and the digestior of carbohydrates, and it is essential for
life (Gillespie, 1987).

Therefore, the elevation of mineral concentrations in animal
tissues becomes of major importance with respect to both safety and
adequancy for human nutrition, particularly as minerals are more readily
available to man in the form of animal products, (Doornenbal and
Murray, 1981).

MATERIALS and METHODS

I-Collection of samples:

A total of 90 imported sanples including 60 frozen mackerel fish
and 30 frozen meat were collected from Assiut City markets for
determination of sodium and potissium levels,

TI- Laboratery technique

Preparation of samples:
a) Digestion: The digestion of samples was carried out according
to the technique outlined by Fahmy (1971) and Gajan and Larry (1972).
One gram of dried sample, 5 ral of 50% sulphuric acid and 5 ml of
concentrated nitric acid were adced in clean dry Kjeldhal flask of 25-300
ml capceity. The flasks were heated gently over a low {lame of a minor
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burner until clear fumes of nitric and sulphuric acid appear. where the
flame was turned off and the flasks allowed to cool. On reheating until
the dark brown liquid formed in the flask gradually disappeared.
Complete digestion is indicated by colourless of the liquid. Stronger
heating was continued for sometime to drive off most of the nitric acid in
the flasks. To hasten digestion, it was found better to use only 3 ml of the
concentrated acid initially and then the other 2 ml were added after
cooling.

b) Dilution: 10 mi Hel N/10 were dissolved in 90 ml bidistilled
water in volumetric glass cylinder to obtain 100 mi, About 50 ml of the
prepared solution were added to the digested particles previously heated
and cooled in a glass flasks. The mixture was agitated well for thorough
mixing.

¢) Filteration: The obtained mixture was filtered through a glass
funne! containing filter paper, where the filtrate was collected in a glass
eylinder, The obtained filtrate for every sample was put in two special
glass vials, stoppered and preserved at refrigerator.

d) Measurement: The previously digested and filtrated samples
were prepared for measurement the level of sodium and potassium in
cach sample by using the Atomic absorption speetrophotometer Perkin
Elmer 2380.

The estimation of such trace elements under investigation in each
examined sample was in ug/g on the basis of dry weight sample.

RESULTS

The obtained results recorded in Table 1.

Table 1: Statistical analytical results of sodium and potassium levels in
imported frozen mackerel fish and frozen meat (ug/g dry basis)

Parameters |  Frozen mackerel fish Frozen meat
| Sodium | Potassium | Sodium | Pofassium
No. of samples 60 | 60 30 30
Minimum 10.00 | 10.27 7.07 0.100
Maximum 61.40 | 39.31 15.16 1.146
Mean 23.16 18.4% 10.737 0.910
| 8. E. 40751 . =083 +£0336 | =0.033
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Fig.1: Sodium and potassium Jevels in imported mackerel fish and
frozen meat ug/g dry busis)
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DISCUSSION

Although toxic metals a‘e naturally present in the environment,
industrial processes have resulted in an increased concentration of heavy
metals in air, water and soil. Subsequently, these metals are taken in by
plants and enimals and make heir way into the food chain. Several
clements are known to be essential at low concentration, bui at higher
levels they are toxic.

The present siudy revealed that the mean values of sodium and
potassium in the examined imported frozen mackerel fish were 23.16
and 18.49 ug/g, while they were 10.737 and 0.910 pg/g in the examined
frozen meat on the basis of dry weight, respectively (Table 1). The
obtained results were higher than the figures reported by Marchello ef al.
(1984) who mentioned that he sodium and potassium levels in
longissimus muscle and ground oseef were 0.54 and 3.13 and 0.6 and 2.1
ug/g dry basis respectively.

Higher sodium and potassium levels were recorded by
Doornenbal and Murray (1981) who found that the mean values of
sodium and potassium levels in the examined longissimus dorsi muscle,
semimembranosus muscie and rauscle of diaphragm were 494, 469 and
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722 and 3750. 3730 and 3090 ppm on the basis of wet weight
respectively.

The animal body contains approximately (.2% of Na. Some of
this amount is localized in the skeleton in an insoluble, rather inert form,
but by far the larger proportion is found in the extracellular fluids where
it undergoes a very active metabolism (Mcdowell, 1992). Chronic
intakes of high levels of salt have been reported to raise blood pressure
in some people, and low Na, high K diets are often recommended. A
massive reduction program would be necessary to implement a large-
scale reduction in salt intake (Battarbee and Mencely, 1978). However,
salt humans deficiency is characterized by headaches, dizziness, fatigue.
nausea, vomiting, muscle cramps, exhausion, collapse and cven death.

Salt (NaCl) may be toxic when excessive quantities are ingested
and water intake is limited. Sodium chloride toxicosis is characterized by
increases in water consumplion, anorexia, weight loss, odema,
nervosuness, paralysis and death, (Mcdowell, 1992), On the other hand
increase in dietary K (as the chloride salt) has been shown to decrease
blood pressure in some hypertensive individuals (Luft, 1990). While,
Jow Na and high K dict would decrease the development of cardio
vascular disease (Rettig et al.,1988).
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