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Abstract
Two means used for saving fish samples, namely Freezing and Preservatives represented by Alcohol and
Formalin. The Freezing was used in saving samples collected newly, in addition to use Alcohol and Formalin
with different concentrations 70% of Alcohol and 10% of Formalin. The concentrations of some heavy metal
elements were examined, such as Potassium, Phosphorus, Calcium, Manganese, Magnesium, Zinc, Iron, Copper
and Boron in samples saved in Formalin and Alcohol and frozen at different durations. The concentration of
some elements has been changed during the saving duration. The study was performed on the concentration of
heavy elements in the Liza abu muscles of saved and frozen fish.
Introduction
The change in the concentration of heavy metal elements gives an evidence of the interactions taking place on
the bodies of fish saved for different periods extending to dozens of years. This concentration comes originally
from the environment in which the fish live and the type of food they eat (1). It is noticed that fish living in
environments containing high concentrations of a heavy element, this element deposits in the bodies of those fish,
noting that these elements are non-dissolved (2) even if these concentrations are low (3).
Since the fish are considered at the top of water materials consumed in the diet, so we find these
elements are concentrated in the fish bodies higher than in the water surrounding them or other sediments in this
environment as a result of feeding on creatures in that environment (5). The existence of these heavy elements
with different concentrations in the bodies of fish is a sign of pollution in the environment of fish (6).
It is possible that the concentrations of some heavy elements are changed in bodies of fish saved in
Formalin over time due to its acidity and interaction of these elements over time, leading to increase
concentrations of some or decrease concentrations of others and even disappearance of those elements because
of changing interactions resulted from saving in Formalin for a long time. Also, the elements are vary in their
concentrations over time where fish samples are saved in diluted industrial Alcohol with concentration of 7075% and the effect of Alcohol and Formalin be clear during the early periods of saving by disappearing fish’s
color if these types colored clearly(7).
As for the freezing, the concentrations of heavy elements are changed slightly and may be impalpable
(8), while certain elements are affected in terms of concentration when freezing temperature ranging from 3-10 °
C especially Potassium (9). Also, the freezing and freeze drying have no effect on the properties and
concentrations of elements such as Carbon (C) and Nitrogen (N) in the fish muscles (10). Generally all kinds of
freezing either at home, commercial or in a laboratory has no effect on the properties of some heavy metal
elements nor the vital value of fish tissue freezing in these methods, on the contrary, it may kill some pathogens
that are active in the body’s low temperature even after the death of the fish (11).
Materials and Methods of Work
Liza abu fish were chosen for this study, (10) fish were determined for each experiment after preparing
preservatives of Formalin and Alcohol according to the proposed concentrations to conduct this study. (10) fish
were frozen at home, then the concentration of Formalin was diluted to 10% and Alcohol to 70%.Fish were
distributed equally to each solution. A piece of meat from the forehead area was taken for each experiment about
0.5 cm2 over the proposed time of the study.
Elements were estimated in the pieces of meat for each experiment to see the change in the
concentrations of these elements, as follows:
Total phosphorus
Total phosphorus has been estimated according to the method described in (12). (10) ml of material digested has
been mixed by using Caldal method into a beaker , adding (0.1) g of Ascorbic acid and (4) ml of Ammonium
molybdate solution (10 g Ammonium molybdate with 150 ml of concentrated Sulfuric acid and the volume
complete to liter with distilled water), the mixture is placed on the heater for one minute until the color of the
solution becomes blue, then the solution is cooled and complete the volume to (100) ml with distilled water, the
optical absorption is read by Spectrophotometer, type Ultraspectronic, equipped by United States of
America( LKB) company at a wavelength of (620) nanometers, this reading is recorded on the standard curve
for the pure Phosphorus, the concentration of Phosphorus is calculated after multiplying the result with dilution
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and dividing by the sample weight , according to the following equation:
Final concentration of phosphorus × 50 × 100 × 100 ×100
% Phosphorus =_____________________________________________
Sample weight(10)g× 10×10000000
Total Potassium, Calcium and Boron
Total ratios of Potassium, Calcium and Boron were estimated by taking (1) g of sample and putting it in a tubus
of digestorius by using Semi - micro kjeldal method (12), adding (1) g of catalyst CuSo4, then (5) ml of
concentrated Sulfuric Acid (98%) was added, the tubus of digestorius were heated for the purpose of sample
digestion. After the mixture was being very clear, the samples were cooled and the solutions were diluted to
(100) ml with distilled water, the estimation of Potassium, Calcium and Boron concentrations by a Flame
photometer -type PGI 2000 Automatic flame photometer English origin which showed the concentrations of
Potassium, Calcium and Boron directly after recording the reading on the standard curve of Potassium
mechanically. Then total concentration was multiplied with the final dilution ratio and dividing the result by the
dry sample weight.
Estimation of Iron element (Fe)
The diluted sulfuric acid (HCL 1: 1 distilled water) about (5 ml) has been added to the ash (0.2 g) until all
elements in ash be dissolved, then the volume is completed to (100) ml, 5 mL was taken out and (5) drops of
Blue bromophenol were added and titrated with ( 2M) NaoAc from Sodium Acetates solution until the evidence
color was changed at pH 3.5, (1) ml of Hydroquinone solution and (2) ml of Phenanthroline solution were added.
Then Ammonium Cetrate solution (1 mL) was added, the volume was completed to 100 ml and left for one hour
until the color was developed and intensity of absorption was measured at a wavelength of (510) nm curve to
measure the Iron, the intensity of the optical absorption was measured at the wavelength of (510) nm ,then iron
concentration was extracted (12).
Estimation of Sulfates
It has been taken (100) ml of the solution prepared for sample, (5) ml of Conditioning Regent was added . this
regent was prepared by mixing (50 ml of Glycerol and (30) ml of Hydrochloric acid with (300) ml of water and
(100) ml of Alcohol and (75) g of Sodium chloride), the sample was put in mixture on a magnetic mixer with a
fixed speed, after one minute from adding a full tablespoon of the crystals of Barium Chloride, a part from it has
been transferred to the cuvate to measure turbidity by optical density device, then the reading of sample was
recorded on the standard curve of Sulphates solution and the final value in g / l can be extracted.
Estimation of Zinc
The commercial equipment Bio assay system(Kit) was used to allocate Zinc, 200 micromill of indigestible
models by (method of digestion device Caldal) and placed in a glass tube ,(8) Microleter of EDTA and 800
Microleter of reagent extract were added, after good mixing, the tubes were placed in an incubator at a
temperature of 30 ° C for 30 minutes, the optical absorption was read at a wavelength of 425 nm by
Spectrophotometer type LKB, US Origin, then the final concentration was extracted after recording the reading
on the standard curve of the zinc element equipped by the company, or applying the equation mentioned in the
attached manual of using the device.
Estimation of Copper
The same equipment mentioned above to estimate zinc was used, 250 Microliter from samples separately (after
digesting by Caldal) has been put in a glass tube and its own reagent in this kit was added, mixed well and put in
the incubator at a temperature of 30 ° C for 30 minutes, then the optical absorption wavelength of (359) nm was
read ,this reading has been recorded on the standard curve of the Copper element or applying the equation
attached with manual of using the device.
Results and Discussion:
The effect of the freezing does not clearly appear on changing concentrations of various elements in the pieces of
meat or Liza abu Fish muscles during various saving periods which were distributed to a month, two months and
a full year, this results agreed with (13). As (14) also noted that more samples of fish saved by freezing have no
clear change from tissue (muscle tissues) and the change of the various elements’ concentrations in the meat or
muscles of these fish saved in this way. This is one of the reasons that makes freezing to be the best way of
saving quality of meat and fish muscles as well as maintaining the nutritional value due to the change of the
saved body components, but it is no longer the better way for saving fish samples for studying. The results of
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saving by freezing have not been taking into consideration because they did not occur a tangible change in the
saved muscle tissue.
It is well known that the freezing method is a common way to save the high-protein products especially
meat including fish meat. Because the composition of meat is muscle tissue, so it is affected more than the rest of
the other vital tissues in fish. Here resorting to freezing in order to maintain samples temporarily and not for
long-term, while freezing is used to be a means for saving fish as the fish meat is used for human consumption.
So it is very wide and pervasive method (15). The disadvantages of saving by freezing for a long time are
burning by freezing, drying the samples, changing the size because of the shrinking and extroversion of tissues
and even rot and rancidity (16).
Regarding the samples saved by preservatives, a change in the concentration of heavy elements
occurred by changing the periods of saving. We notice from the table (1) which contains the concentrations of
some heavy metals after one month of saving in both solutions Formalin 10% and Alcohol 70%. Different
factors play an important role in changing the concentration of some heavy elements unlike others. One of these
factors; type of fish and feeding method and type of food in addition to the temperature of saving process which
is changed with the changing seasons and time at which the samples saved with the type of fish container that
was made of plastic, glass or other materials that can interact with the materials of saving over time (17).
The temperature of saving plays an important role in the sustainability of saved samples in preservatives
especially acidic composition such as Formalin and Alcohol, as these solutions are considered elements of low
pH, so they are clearly affected with the surrounding temperature. Therefore, this effect is clearly shown in
concentrations change of some elements ( 18), we see from the two tables (1) and (2) a difference in the
concentration of both Potassium ,Phosphorus and Calcium because of high temperature surrounding the saving
area or the room temperature. The concentration of these elements is significantly decreased, while the rest of the
elements mentioned in tables (1) and (2) have not been affected, the mentioned elements continued in decreasing
the concentration as the storage period be more than a year, as it is shown from table (3) decline in the
concentrations of these elements unlike other because of the long term of storage obviously influence on the
temperature and makes interactions between different components and solutions containers with low pH, and
some heavy elements such as Iron, Manganese, Zinc, Copper and Boron are considered elements that have the
ability to concentrate in the tissues of the fish muscles as is confirmed by (19).
Table (1) concentrations of heavy elements in the muscle tissue after one month of saving
Elements
Muscle tissue saved in Formalin PPM
Muscle tissue saved in Alcohol PPM.
Potassium
3100
2950
Phosphorus
1950
1900
Calcium
260
250
Manganese
9,9
9,2
Magnesium
445
420
Zinc
12
11
Iron
5
4
Copper
4
4
Boron
3
4
Table (2) concentrations of heavy elements in the muscle tissue after two months of saving
Elements
Muscle tissue saved in Formalin PPM
Muscle tissue saved in Alcohol PPM.
Potassium
2900
2800
Phosphorus
1900
1750
Calcium
250
250
Manganese
9,5
9
Magnesium
400
350
Zinc
10
10
Iron
4
3,5
Copper
3
3
Boron
4
4
Some of the heavy metal elements such as Iron , Zinc , Copper, Boron , and even Mercury and Lead are
considered elements of high ability of deposition in tissues more than others. Also, they have dangerous
influence on the consumer’s overall health and the body carried concentrations of these elements even if they are
low. Their resistance to the conditions of saving is higher than others because they are complex composition and
increased in their concentrations due to the objects acquired them, especially bodies swimming in the water
environment polluted and rich by these concentrations (20). The tables show that these elements have not been
significantly affected with concentrations depending on Preservatives represented by Formalin 10% and Alcohol
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70%. In addition, these elements have no effect when the temperatures change but, on the contrary,
concentrations increased when increasing the duration of conservation as in the table (3), and these results are
consistent with what both explained by (21) and (22).
Table (3) concentrations of heavy elements after a year of saving
Elements
Muscle tissue saved in Formalin PPM
Muscle tissue saved in Alcohol PPM.
Potassium
3320
3180
Phosphorus
2010
1960
Calcium
290
280
Manganese
10,5
9,8
Magnesium
460
435
Zinc
14
12
Iron
6
6
Copper
5
5
Boron
7
7
In general, saving to a period for not less than one month in solutions such as Formalin 10% and
Alcohol 70% leads to a decrease in the concentration of some elements, as we noticed in the tables above, such
as Potassium and Phosphorus, Calcium, Manganese and Magnesium, while when this period exceeds six months
and up to a year, an increase will happen in some other heavy metals concentrations such as Zinc, Iron, Copper
and Boron. Results of this study agreed with what was said by (23).
From this point, we must know the differences occurring in saving fish between diluted Formalin
concentration of 10% and diluted Alcohol concentration of 70%. We notice that most of the fish samples saved
in Alcohol remain freshness somewhat more than Formalin which gives objects hardness up to high rubber, in
addition to pale coloration in the samples saved in Alcohol less than in Formalin in which the fish sample loses
its color and the eye gleaming membrane be unclear (24). Heavy elements were not affected significantly in the
different saving periods by Alcohol, while changed clearly in Formalin. We find a clear difference in both
solutions Alcohol and Formalin where the first one is less resistance to the surrounding environmental
conditions of the sample especially when the temperature is changed, in addition to the rapid evaporation in
Alcohol and its properties are changed according to the pH values of this diluted solution of Alcohol, while
Formalin is affected by the external circumstances surrounding the sample less than Alcohol and gained a high
degree of constancy, even when the temperatures are changed and risen as well as pH values are changed ,
knowing that the process of Formalin evaporation is less than of Alcohol (25) and (26).
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