
SCVMJ, XXI (2) 2016                                                                83 
 

Heavy Metals Resides in Commercially Imported Seafood 
Asmaa A.A. Abdelbary, Ali M. Ahmed and *Enas T. Abdelsalam 

Dept. of Food Hygiene, Faculty of Veterinary Medicine, *Faculty of Science, 

Suez Canal University. 

 

 

Abstract 

Fish is considered to be healthy food, because they have high 

protein and low saturated fat contents. At the same time, it may 

constitute a heavy metals residues above the permissible limits 

causing sever public health hazards to consumers. Therefore, the 

concentration levels of cadmium, copper, lead and zinc were 

determined in Saurida undosquamis, Scomber scombrus and 

Oreochromis niloticus samples randomly collected from Ismailia 

city fish markets. The mean cadmium residual levels in S. 

undosquamis, S. Scombrus and O. niloticus samples were 0.10, 0.31 

and 0.52 mg/kg respectively. The mean copper residual levels in S. 

undosquamis, S. Scombrus and O. niloticus samples were 1.12, 1.61 

and 0.36 mg/kg respectively. The mean lead residual levels in S. 

undosquamis, S. Scombrus and O. niloticus samples were 0.12, 0.21 

and 1.22 mg/kg respectively. The mean zinc residual levels in S. 

undosquamis, S. Scombrus and O. niloticus samples were 40.30, 

65.32 and 29.05 mg/kg respectively. High level of heavy metals in 

fish Sample which exceeded the permissible limits could produce 

hazard effect on human health. So it is important to protect 

consumer from this hazard effect of heavy metals by strict 

application of the following measures, the potential sources of 

heavy metals to the fish in the aquatic system should be identified 

and quantified and periodically monitoring program must be carried 

out to evaluate the heavy metals residual levels in fish.  

 

Introduction 

Ismailia fish markets have many 

fish species, whatever Saurida 

undosquamis, and Scomber 

scombrus are of the most important 

imported fish in the markets. These 

species have stood out in the market 

due to their characteristics such as 

lower prices, and higher carcass 

yield, besides the special 

characteristics of the meat, light-

colored, mild flavor, and better taste. 

Another local production type is 

Oreochromis niloticus which is the 

common fresh type in the markets. 

Since food is the main source of 

exposure to heavy metals, and fish 

is a part of human food, it is not 

surprising that polluted fish could 

be a dangerous dietary source of 

toxic heavy metals (Bogut, l997). 

The term heavy metals is applied to 
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group of metals with atomic density 

greater than 4g/cm
3
 or more greater 

than water. Some of these metals 

are harmful to fish even at low 

levels, whereas others are 

biologically essential and become 

toxic at high concentrations. When 

ingested above permissible limits 

heavy metals join with body's 

biomolecules, like enzymes and 

proteins to form biotoxic 

compounds, thereby deform their 

structures and inhibit them from the 

bioreactions of their functions 

(Duruibe et al., 2007).  

Heavy metals are of particular 

concern around the world because 

they are persistent in environment, 

undergo biogeo-chemical recycling, 

and pose ecological risks (Liu et al., 

2015). Pollution of aquatic systems 

by heavy metals has become a 

worldwide problem (AbdelBaki et 

al., 2013). Heavy metals may enter 

aquatic systems from natural and 

human activities sources, containing 

industrial or domestic wastewater, 

application of pesticides and 

fertilizers, leaching from landfills, 

harbour and shipping activities, 

geological weathering of 

atmospheric deposition and the 

earth crust (Yilmaz , 2009). 

The presence of heavy metals in 

aquatic ecosystems is a concern due 

to their toxicity, long persistence 

and their accumulative behavior 

(Rahman et al., 2012). Furthermore, 

heavy metals introducing to the 

aquatic ecosystem can be 

accumulate in fish through the 

effects of bioconcentration and 

bioaccumulation via the food chain 

and become toxic when 

accumulation reaches to high level 

(Huang., 2003). Heavy metals enter 

fish through a number of routes: via 

gills, skin, oral utilization of water, 

food and non-food particles. Once 

absorbed, heavy metal are 

transported in the circulatory 

system to either a storage or to the 

liver for transformation and storage 

(Obasohan, 2008). High amount of 

metals may accumulate in the soft 

and hard tissue of fish (Mansour 

and Sidky , 2002). 

Toxic metals can be harmful even if 

low levels are ingested for a long 

time. Toxic effects can also be 

caused by increasing intake of 

essential heavy metals (Gu et al., 

2015). Consumers may subjected to 

heavy metals with fish tend to 

accumulate in the body and can be 

stored in tissues such as muscles, 

bone and liver and threaten the 

human health. Therefore, the heavy 

metals are one of the most 

pollutants, which received attention 

in multiple countries and considered 

one of the dangerous pollutant in 

the sea (Hassaan et al., 2007). 

Therefore, this study was conducted 

to evaluate the heavy metal 

concentration levels in the frozen 

fish Saurida undosquam 

(Brushtooth Lizardfish), Scomber 

Scombrus (mackerel) and farmed 

fish Nile tilapia (Oreochromis 

niloticus. 

 

Materials and Methods 

http://ar.bab.la/%D9%82%D8%A7%D9%85%D9%88%D8%B3/%EF%BA%88%EF%BB%A8%EF%BA%A0%EF%BB%A0%EF%BB%B3%EF%BA%B0%EF%BB%B3-%EF%BB%89%EF%BA%AE%EF%BA%92%EF%BB%B3/harmful
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Samples Collection: A total of 40 

samples of imported frozen 

Scomber Scombrus (mackerel) and 

Brushtooth Lizardfish, Saurida 

undosquamis (Makrowna) were 

randomly collected from fish 

markets at Ismailia city (n= 20 for 

each). Another 20 fresh samples of 

Nile Tilapia, Oreochromis niloticus 

were also randomly collected from 

different fish markets at Ismailia 

city.  

All samples was identified then 

wrapped in plastic bag, and 

transferred in icebox refrigerated to 

Meat Hygiene Laboratory, Faculty 

of Veterinary Medicine, Suez Canal 

University for evaluation. 

A marine, mainly piscivorous fish, 

commonly 15 - 35cm long (max. 40 

cm). The body is brown-beige on 

the back with a silvery white belly, 

and a series of 7-10 dark spots 

along the lateral line. The body is 

slender and cylindrical; the head is 

slightly depressed with a large 

mouth and long jaws terminating 

behind the eye. Numerous needle-

like teeth are visible when the 

mouth is closed. An adipose fin is 

present above the anal fin. First 

collected in the Mediterranean in 

Egypt (Galil, 2006), subsequently 

collected off Greece, Albania and 

Syria. Everywhere it formed 

thriving populations in an 

amazingly short space of time.  

The Atlantic mackerel Scomber 

scombrus is distributed in North 

Atlantic Ocean, including the Baltic 

Sea, eastern Atlantic including the 

Mediterranean and the Black sea, 

also in western Atlantic from 

Labrador to Cape Lookout. It is an 

epipelagic and mesodemersal 

species and most abundant in cold 

and temperate shelf areas. 

The maximum fork length is 50 cm, 

but the most common length is 

around 30 cm. Females become 

bigger than males. The most 

important fishing areas for S. 

scombrus are the Northwest and 

Northeast Atlantic, Mediterranean 

and Black Sea. The mackerel school 

is mainly caught with purse seines. 

The Atlantic mackerel is traded 

fresh, frozen, smoked and canned 

(Collette and Nauen, 1983). 

The Nile tilapia, Oreochromis 

niloticus is a deep-bodied fish with 

cycloid scales. Silver in colour with 

olive/grey/black body bars, the Nile 

tilapia often flushes red during the 

breeding season (Picker and 

Griffiths, 2011). It grows to a 

maximum length of 62 cm, 

weighing 3.65 kg (at an estimated 9 

years of age). The average size 

(total length) of O. Niloticus is 20 

cm (Bwanika et al., 2004). Natural 

distribution and habitat O. niloticus 

is native to central and North Africa 

and the Middle East (Boyd, 2004). 

Preparation of samples: Fish were 

washed with deionized water and 

each fish was kept frozen until 

analysis. All plastic and glassware 

used were rinsed and soaked in 10% 

(v/v) HNO3 over night. They were 

rinsed with deionized water and 

dried prior using (Voegborlo and 

Adimado, 2010). All acids (Nitric, 

HNO3; Sulfuric, H2SO4; 
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Hydrochloric, HCl and Perchloric 

acid, HClO4) and oxidants 

(Hydrogen peroxide, H2O2) were of 

highest quality. 

Digestion of samples: 

The muscular tissues on the dorsal 

surface of each sample was taken 

out and homogenized. About four 

grams of the homogenized muscles 

(without skin) of each specimen 

were taken and placed in a 300 ml 

digestion tube.  

A digestion mixture containing 6.0 

ml of high purity HNO3 plus 2 ml 

of HCl (10 M) and 4 ml of H2O2 

(35%) was added to each tube. The 

samples were then heated at 130°C 

by kjldahl heating digester with air 

condenser until a clear solution was 

obtained. After cooling, the samples 

were filtered through Whatman 

filter paper.  

The digested portion was diluted to 

a final volume of 50 ml using de-

ionized water. Blank reagents 

without fish samples were also 

digested using the same method 

(Manutsewee et al., 2007). 

Analysis for determination levels 

of heavy metal residues in fish 

sample: Cadmium, copper, lead 

and zinc absorbance was recorded 

directly from the digital scale of 

Atomic Absorption  

 

 

 

 

 

 

Spectrophotometer and their 

concentrations were calculated 

according to the following equation: 

C1= ( A1 / A2) C (D/W) Where  

C1= Concentration of heavy metals 

(µg / g ) wet wt. 

A1 = Absorbance reading of the 

sample solution. 

A2 = Absorbance reading of the 

standard solution. 

C = Concentration of heavy metals 

(µg/ml) of standard solution. 

D = Dilution of the fish samples. 

W = Weight of muscle in each 

sample. 

 

Statistical Analysis: The results 

were shown in tables and figures for 

the minimum, maximum and mean 

values were calculated. The 

Standard Error (SE) is also 

calculated and were subjected to 

one way analysis of variance 

(ANOVA) followed by Duncan 

multiple range test to assess 

whether the means of metal 

concentrations were varied 

significantly among fish species. 

Possibilities less than 0.05 were 

considered statistically significant 

(P < 0.05). 
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Image 1. Saurida undosquamis / Brushtooth lizard fish  

 
Image 2. Scomber scombrus / Atlantic mackerel  

 
Image 3: Oreochromis niloticus, Nile Tilapia,  

Results and Discussion 

The human body has an elaborate 

system for managing and regulating 

the amount of key trace metals 

circulating in blood and stored in 

cells. Nutrient metals from our diet 

are incorporated into blood if blood 

levels are depleted, transported into 

cells if cellular levels are inadequate, 

or excreted if blood and cell levels 

are sufficient or overloaded. When 

this system fails to function 

properly, abnormal levels and ratios 

of trace metals can develop 

(Osredkar and Sustar, 2011). 

Cadmium Concentration Levels 

in Fish: Cadmium (Cd) is a 

naturally occurring metal situated in 

the Periodic Table of the Elements 

between zinc (Zn) and mercury 

(Hg). The concentrations of 

cadmium in the muscle of S. 

undosquamis; S. scombrus and O. 

niloticus samples collected from 

different fish markets at Ismailia 

city are shown in Table (1). The 

mean cadmium residual level in S. 

undosquamis samples were 0.10 ± 

0.02 mg/kg (wet wt.,) with ranged 

between 0.001 to 0.35 mg/kg (wet 

wt.). For S. Scombrus samples, the 

mean cadmium residual level were 

0.31 ± 0.05 mg/kg (wet wt.,) with 

ranged between 0.01 to 0.53 mg/kg 

(wet wt.). For the O. niloticus 

sample, the mean cadmium residual 

level were 0.52 ± 0.15 mg/kg (wet 

wt.) with ranged from 0.23 to 1.09 

mg/kg (wet wt.). 

Regarding the geographical 

variation of fish samples, there were 

different concentrations of cadmium 
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in the fish species under the study. 

The quantity relationships generally 

found for the cadmium in the 

muscle of fish samples were: O. 

niloticus > S. Scombrus > S. 

undosquamis.  

An accumulation pattern of 

cadmium was significantly different 

(P>0.05) between the different fish 

species. In the muscles, the 

herbivore Oreochromis niloticus 

accumulated the highest 

concentration of cadmium.  It may 

be interperated as Oreochromis 

niloticus were farmed on polluted 

water contained higher 

concentrations of cadmium from 

different sources. Cd is mainly used 

in rechargeable batteries and for the 

production of special alloys. 

Although emissions in the 

environment have markedly 

declined in most industrialized 

countries, Cd remains a source of 

concern for industrial workers and 

for populations living in polluted 

areas, especially in less developed 

countries (Sethi and Khandelwal, 

2006). 

The International Standard for 

cadmium concentration levels in 

muscles of fish by FAO (1983) and 

WHO (1989) were 0.05 to 1.0 

mg/Kg. All Saurida undosquamis 

samples are within the permissible 

limits for cadmium. 19 (95%) and 

16 (80%) of S. Scombrus and 

Oreochromis niloticus samples 

respectively are within the 

permissible limits for cadmium. Out 

of 20 fish samples, 1 (5%) and 4 

(20%) of S. Scombrus and 

Oreochromis niloticus samples 

respectively are unfit for human 

consumption due to exceed their 

muscle content of cadmium than the  

permissible limits for cadmium. 

This unfit fish may constitute a 

public health hazards for consumers. 

Cd is efficiently retained in the 

human body, in which it 

accumulates throughout life. Cd is 

primarily toxic to the kidney, 

especially to the proximal tubular 

cells, the main site of accumulation. 

Cd can also cause bone 

demineralization, either through 

direct bone damage or indirectly as 

a result of renal dysfunction 

(Bernard, 2008). 

Copper Concentration Levels in 

Fish: Copper appears in the 

periodic table at the top of Group 11 

above silver and gold. Copper (Cu) 

is a naturally occurring metal and 

essential to all living organisms. 

Copper is also a vital dietary 

nutrient, although only small 

amounts of the metal are needed for 

well-being (Araya et al., 2006). 

However, at the same time, it may 

be toxic to cell membranes, DNA 

and proteins when accumulated in 

excess (Livares and Uauy, 1996). 

The concentrations levels of copper 

in the muscle of S. undosquamis; S. 

scombrus and O. niloticus samples 

collected from different fish 

markets at Ismailia city are shown 

in Table (1). The mean copper 

residual level in S. undosquamis 

samples were 1.12 ± 0.31 mg/kg 

(wet wt.) with ranged between 0.85 

to 5.01 mg/kg (wet wt.). For S. 
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Scombrus samples, the mean copper 

residual level were 1.61± 0.28 

mg/kg (wet wt.) with ranged 

between 1.30 to 7.52 mg/kg (wet 

wt.). For the O. niloticus sample, 

the mean copper residual level were 

of 0.36 ± 0.01mg/kg (wet wt.) with 

range from 0.25 to 1.24 mg/kg (wet 

wt.). 

Regarding the geographical 

variation of fish samples, there were 

different concentrations of copper 

in the fish species under the study. 

The quantity relationships generally 

found for the copper in the muscle 

of fish samples were: S. Scombrus > 

S. undosquamis > O. niloticus. An 

accumulation pattern of copper was 

significantly different (P>0.05) 

between the different fish species. 

In the muscles, the S. scombrus 

accumulated the highest 

concentration of copper.  Copper is 

introduced in to the aquatic 

environment through a number of 

natural methods as minerals in soil, 

extraction of copper from rock into 

a dissolved state, volcanic action 

and thermal vents (Lewis and Lewis, 

1971). Copper may be released to 

aquatic water from different sources 

as plumbing pipe, heat radiators, 

industrial electrodes, utensils, coins, 

fertilizer, firework ingredient and 

other architectural elements (ICA, 

2004). 

The International Standard for 

copper concentration levels in 

muscles of fish by FAO (1983) and 

WHO (1989) were 30.00 mg/Kg. 

All samples are within the 

permissible limits for copper so fit 

for human consumption. Ingesting 

of high concentration levels of 

copper with diet may cause 

gastrointestinal bleeding, 

haematuria, intravascular 

haemolysis, methaemoglobinaemia, 

hepatocellular toxicity, acute renal 

failure and oliguria (Agarwal et al., 

1993). At lower doses, copper ions 

can cause symptoms typical of food 

poisoning as headache, nausea, 

vomiting, diarrhea (Stenhammar, 

1999).  

Lead Concentration Levels in 

Fish: lead is a naturally occurring 

element; it is a one of Group 14 

(IVA) of the periodic table. Lead 

(Pb) is a naturally occurring metal, 

it is distributed in all parts of the 

environment in three main forms: 

Metallic lead, lead salts, and 

organic lead containing carbon 

(Ahamed and Siddiqui, 2007). 

Lead is found in small amount in 

the earth crust as a result of human 

activities, like mining, 

manufacturing and the burning of 

fossil fuels (Castro and Huber 

1997).  

The concentrations of lead in the 

muscle of S. undosquamis; S. 

scombrus and O. niloticus samples 

collected from different fish 

markets at Ismailia city are shown 

in Table (1). The mean lead residual 

level in S. undosquamis samples 

were 0.12± 0.001 mg/kg (wet wt.,) 

with ranged between 0.01to 0.40 

mg/kg (wet wt.). For S. Scombrus 

samples, the mean lead residual 

level were 0.21 ±0.03mg/kg (wet 

wt.) with ranged between 0.01to 
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0.49 mg/kg (wet wt.). For the O. 

niloticus samples, the mean lead 

residual levels were 1.22± 0.17 

mg/kg (wet wt.,) with ranged 

between 0.31 to 1.49mg/kg (wet 

wt.). Regarding the geographical 

variation of fish samples, there were 

different concentrations of lead in 

the fish species under the study. The 

quantity relationships generally 

found for the lead in the muscle of 

fish samples were: O. niloticus > S. 

Scombrus > S. undosquamis. An 

accumulation pattern of lead was 

significantly different (P>0.05) 

between Oreochromis niloticus and 

other fish species under study. 

In the muscles, the Oreochromis 

niloticus accumulated the highest 

concentration of lead. It may be 

interpreted as Oreochromis 

niloticus were farmed on polluted 

water contain higher concentrations 

of lead from different sources. Lead 

is considered as one of the most 

hazards and cumulative 

environmental pollutants that affect 

all biological systems through 

exposure to air, water, and food 

sources (Patra et al., 2011). The 

exposure to lead induces 

pathological changes through 

toxicity occurring in kidney and 

endocrine system (Jadhav et al., 

2007). 

The International Standard for lead 

concentration levels in muscles of 

fish by FAO (1983) and WHO 

(1989) were 0.50 to 2.0 mg/Kg. All 

S. undosquamis and S. Scombrus 

samples are within the permissible 

limits for lead. 15 (75%) of 

Oreochromis niloticus samples are 

within the permissible limits for 

lead.  

Zinc Concentration Levels in 

Fish: Zinc (Zn) is a bluish white 

soft metal, belongs to group II-B of 

the periodic table, it has atom 

weight of 65.38, and density of 7.13 

(Bradi, 2005). The concentrations 

of zinc in the muscle of S. 

undosquamis; S. scombrus and O. 

niloticus samples collected from 

different fish markets at Ismailia 

city are shown in Table (1). The 

mean zinc residual level in S. 

undosquamis samples were 40.30 ± 

8.10 mg/kg (wet wt.) with ranged 

between 22.36 to 50.30 mg/kg (wet 

wt.). For S. Scombrus samples, the 

mean zinc residual level were 65.32 

± 12.30 mg/kg (wet wt.) with 

ranged between 46.22 to 70.63 

mg/kg (wet wt.). For the O. 

niloticus sample, the mean zinc 

residual levels were 29.05 ± 10.50 

mg/kg (wet wt.) with ranged from 

18.35 to 30.21 mg/kg (wet wt.). 

Regarding the geographical 

variation of fish samples, there were 

different concentrations of zinc in 

the fish species under the study. The 

quantity relationships generally 

found for the zinc in the muscle of 

fish samples were: S. Scombrus > S. 

undosquamis > O. niloticus. An 

accumulation pattern of zinc was 

significantly different (P>0.05) 

between the different fish species. 

In the muscles, the S. Scombrus 

accumulated the highest 

concentration of zinc.  It may be 

interperated as S. Scombrus 
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environment contained higher 

concentrations of zinc from 

different sources.  

The main sources of Zn pollution in 

the environment are zinc fertilizers, 

sewage sludges, and mining (Bradi, 

2005). Zinc is an essential element 

for the life of animal and human 

beings. It present in many enzymes 

involved in important physiological 

functions like protein synthesis. 

Also it is essential for male 

reproductive activity (Momtaz, 

2002). The International Standard 

for zinc concentration levels in 

muscles of fish by FAO (1983) and 

WHO (1989) were 30 to 100 mg/Kg. 

All fish samples are within the 

permissible limits for zinc. Zn 

excess amount can cause system 

dysfunctions, impairment of growth 

and reproduction, The clinical signs 

of Zn toxicosis have been reported 

as vomiting, diarrhea, bloody urine, 

icterus (yellow mucus membrane), 

liver failure, kidney failure and 

anemia (Duruibe et al., 2007). 

The findings of this study 

concluded that Heavy metals 

residues were detected in all fish 

samples under the study by different 

values. Copper and zinc 

concentration levels were within the 

International slandered Limits in all 

fish samples collected from Ismailia 

city markets. The study confirmed 

the potential health risks from 

Tilapia fish due to their residual 

levels of cadmium and lead which 

exceed the international slandered 

limits.

 

 

Table 1. Cadmium, copper, lead and zinc concentration levels (mg/kg wet 

wt) in fish samples 
O. niloticus S. scombrus S. undosquamis  Fish 

samples 

Mean 

±SE 

max min Mean 

±SE 

max min Mean 

±SE 

max min parameters 

0.52 

±0.15 

1.09 0.23 0.31 

±0.05 

0.53 0.01 0.10 

±0.02 

0.35 0.001 Cadmium 

0.36 

±0.01 

1.24 0.25 1.61 

±0.28 

7.52 1.30 1.12 

±0.31 

5.01 0.85 Copper 

1.22 

±0.17 

1.49 0.31 0.21 

±0.03 

0.49 0.01 0.12 

±0.001 

0.40 0.01 Lead 

29.05 

±10.50 

30.21 18.35 65.32 

±12.30 

70.63 46.22 40.30 

±8.10 

50.30 22.36 Zinc 

Min    : Minimum value 

Max   : Maximum value  

SE     : ± Standard Error 
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Table 2. Frequency distribution of concentration levels of cadmium, copper, 

lead and zinc in the fish compared to International standards 

O. niloticus 

No. (%) 

S. scombrus 

No. (%) 

S. undosquamis 

No. (%) 
Fish samples 

Zn Pb Cu Cd Zn Pb Cu Cd Zn Pb Cu Cd parameters 

20 

100(%) 

15 

75(%) 

20 

100(%) 

16 

80(%) 

20 

100(%) 

20 

100(%) 

20 

100(%) 

19 

95(%) 

20 

100(%) 

20 

100(%) 

20 

100(%) 

20 

100(%) 

Within the 

International 

Standard 

0 

0.00(%) 

5 

25(%) 

0 

0.00(%) 

4 

20(%) 

0 

0.00(%) 

0 

0.00(%) 

0 

0.00(%) 

1 

5(%) 

0 

0.00(%) 

0 

0.00(%) 

0 

0.00(%) 

0 

0.00(%) 

Exceed the 

International 

Standard 

International Standard according to FAO, (1983) and WHO, (1989). 
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 هتبقياث بعض العناصر الثقيلت في الوأكولاث البحريت الوستوردة

أسواء عبذ الرحين عبذ الباري وعلي هعوض احوذ و
*

 اناس عبذ السلام

 لضن الى٘و٘اء بىل٘ت العلْم*الزلابت الصح٘ت علٖ الأغذٗت بىل٘ت الطب الب٘طزٕ ّلضن 
 الإصواع٘ل٘ت –جاهعت لٌاة الضْٗش 

 

 الولخص العربي

 

لاحخْائِا علٖ ًضبَ عالَ٘ هي البزّح٘ي عالٖ الم٘وت  للإًضاىالصح٘ت  الأغذٗتحعخبز الأصوان هي 

ش الْلج فإًِا لد ححخْٕ علٖ  بعض هخبم٘اث الغذائ٘ت ًّضبَ لل٘لَ هي الدُْى الوشبعت ّفٖ ًف

العٌاصز الثم٘لت فْق الحدّد الوضوْح بِا هوا ٗشىل خطْرة بالغَ علٔ الصحت العاهت للوضخِلى٘ي. 

حم٘ن هدٕ حزو٘ز عٌاصز الىادهْ٘م ّالٌحاس ّالزصاص ّالزًه فٖ عٌ٘اث  فٖ ُذٍ الدراصت ّلذله 

الوضخْرد ّهمارًخَ بعٌ٘اث اصوان البلطٔ الوٌخج هحلٖ ّحله العٌ٘اث  أصوان الوىزًَّ ّالواوزٗل

جوعج عشْائ٘ا هي اصْاق الضوه فٖ هدٌَٗ الإصواع٘ل٘ت. ّواى هخْصط حزو٘زاث بماٗا عٌصز 

وجن علٔ /هجن 0..0ّ ...0ّ  0..0الىادهْ٘م فٖ عٌ٘اث أصوان الوىزًَّ ّالواوزٗل ّالبلطٔ ُْ 

٘زاث بماٗا عٌصز الٌحاس فٔ عٌ٘اث أصوان الوىزًَّ ّالواوزٗل الخْالٔ بٌ٘وا واى هخْصط حزو

وجن علٔ الخْالٔ. ّهخْصط حزو٘زاث بماٗا عٌصز الزصاص /هجن ...0ّ ....ّ 0...ّالبلطٖ ُْ 

وجن علٔ الخْالٔ /هجن 00..ّ .0.0ّ 0..0فٖ عٌ٘اث أصوان الوىزًَّ ّالواوزٗل ّالبلطٖ ُْ 

 0..00ه فٖ عٌ٘اث الوىزًَّ ّالواوزٗل ّالبلطٖ ُْ ّواى هخْصط  حزو٘زاث بماٗا عٌصز الزً

ّبوا اى الزٗادٍ فٖ حزو٘ز الوعادى الثم٘لت ٗوثل خطْرة وجن علٔ الخْالٖ /هجن  .00.0ّ 0....ّ

علٖ صحت الإًضاى لذله هي الوِن حواٗت الوضخِله هي الخأث٘ز الضار للوعادى الثم٘لت لذله حْصٖ 

ولت للوعادى الثم٘لت فٖ الأصوان فٖ الٌظن الوائ٘ت ّحطب٘ك بزًاهج خحدٗد ّل٘اس الوصادر الوحخبالزصالَ 

  هزالبَ بشىل دّرٕ لخم٘٘ن هضخْٓ الوعادى الثم٘لت فٖ الأصوان. 

 


