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Abstract 

Crayfish are fresh water crustacean that look like a tiny lobster, Fresh water crayfish (Procombarus 

clarkii) had been introduced accidentally and appear in the River Nile and its tributaries all over 

Egypt during the last years. Therefore, the objective of this study is to evaluate the chemical quality 

and composition of crayfish as a human food, and to introduce a new high quality crustacean organ-

ism as a new cheap source of animal proteins. Thirty crayfish samples were collected from different 

markets in Alexandria Governorates, and were analysed for total protein, amino acids, total fat, total 

cholesterol, fatty acids, ash and minerals. Total volatile basic nitrogen, pH, free fatty acids and thio-

barbituric acid value as a chemical quality index, were also determined. The obtained results re-

vealed good freshness, with regard to their ranges of total volatile basic nitrogen (49-58mg/100g), 

pH (5.9-6.2), thiobarbituric acid (0.123-0.637) mg molanaldhyde/kg and free fatty acids (0.93-1.56). 

Chemical composition and nutritive value of crayfish possessed mean values of total protein, total 

fat, ash and total cholesterol 13.88%, 1.76%, 1.52% and 13.575mg/100g respectively. Minerals con-

centration levels were 1.32%, 506.33 and 415.63 ug/g for phosphorous, iron and magnesium respec-

tively. Amino acid pattern showed that glutamic, aspartic, arginine and leucine were abundant essen-

tial amino acids and oleic acid represented 44% of total fatty acids. Crayfish showed high nutritional 

value as respect to higher content of total unsaturated fatty acids (73.689%) with 56.56% and 

15.08% monoioneic and polyioneic (with w3 and w6) fatty acids, and also, high quality of protein 

which contain 55.703% essential amino acids. Also, the present study showed that heavy metals 

concentration residue copper and chromium concentration were within Egyptian permissible limits 

in all samples but lead and cadmium levels exceeded the maximum permissible limits in all samples, 

while zinc exceeded this limit in 75% of examined samples. Results obtained in the present study 

can be concluded that most crayfish marketed in Alexandria were contaminated with higher limits of 

cadmium, lead and zinc considered as unsafe for human consumption. 
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Introduction 

Crayfish, sometimes called craw fish, are fresh 

water crustacean resembling small lobsters 

(Procambarus clarkii) .The fresh water cray-

fish had been introduced to the Egyptian Nile 

water recently and widely dispersed in all Riv-

er Nile and its tributaries all over Egypt. It has 

been collected during fishing from many loca-

tion at the Northern parts of the river Nile 

(Ibrahim et al., 1996; El Mossalami and 

Emara, 1999; Fisher, 2006 and Wikipedia, 

2006). Crayfish is a cheap source of protein 

and sea food similar to the much expensive 

shrimp and lobster, but much less in price and 

relatively short life span. Crayfish are flavorful 

nutrition and valuable human food (similar to 

lobster) and are sold in fish market throughout 

the world. Every year 75.000 tons valued at 

over 50 millions $ are produced in U.S.A alone 

(Helfrich, and Distelano, 2003 and Fisher, 

2006). Crayfish is also consumed in Europe 

and China but they are most popular in Louisi-

ana, where it is consumed in various dishes. 

They can be prepared like lobster, turn bright 

red when cooked. Some evidence shows that 

Procambarus clarkia feed well upon some 

benthic vector snails, so it might be used as a 

potential biological Schistosoma control agent 
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Wikipedia (2006). 

Crayfish also is an important indicator of water 

quality and environmental health, flourishing 

in clean water and perishing in polluted water 

Fisher (2006). The flesh of Procambarus 

clarkii is recommended as a source of animal 

protein for Egyptian Citizen and its carapace 

can be used as farage for animals (Fisher, 

2006 and Baheyeldine, 2007). 

Thereby crayfish became very important resi-

dent in the River Nile areas so, it is necessary 

to determine the chemical quality and compo-

sition of crayfish as a human food, in order to 

introduce a new high quality crustacean organ-

ism and thus adding a new cheap source of ani-

mal proteins which we need. 

 

Materials and Methods 

Sampling 

Thirty samples (500 gm of each) of fresh water 

crayfish (Procombarus clarkii) were collected 

from different markets in Alexandria. The sam-

ples were transported to the laboratory Of Ara-

bian and Academic Science and Techenology 

in isolated ice boxes for various examination. 

Crayfish are prepared by removing the cepha-

lothorax and the intestine. Only the tail mus-

cles were retained for analysis. 

Methods 

I. Chemical quality and composition of pro-

teins parameters were determined: 

1. Total protein: according to Pearson (1976), 

using macrokjeldahl apparatus. 

2. Amino acids pattern and ammonia: accord-

ing to Peter (1984), using amino acid analyzer 

Beckman, model (119 CL). 

3. Total volatile basic nitrogen (TVB-N): 

steam distillation methods as descried by FAO 

(1986) using Kjeldahl macro distillation units  

II. Chemical quality and composition of fat 

parameters were also determined. 

1. Total fat: total lipids were extracted with 

petroleum ether in asoxhlet apparatus accord-

ing to Pearson (1976). 

2. Free fatty acids: according to AOCS, 

(1994). 

3. Fatty acids profile: The methyl ester of ex-

tracted crayfish fat were prepared according to 

Radwan, (1978) by using Gas liquid chroma-

tography (GLC), GC made shimadzy-4CM 

(PEE). 

4. Total Cholesterol : The level of cholesterol 

was determined colorimetrically according to 

Bohac et al. (1988). 

5. Thiabarbturic acid value (TBA): Determined 

calorimetrically according to Pearson (1976), 

the results were expressed as malonaldehyde 

mg/kg samples. 

III. Hydrogen ion concentration pH was deter-

mined according to AOAC (1980), it was esti-

mated directly by using a digital genco pH me-

ter (609). 

IV. Determination of trace elements and heavy 

metals residues (Fe,Pb,Cu,Zn,Mn,Cr,Ni and 

Cd) Digestion: according to Manson and Sim-

kiss, (1983). 

Determination of heavy metals residues 

By using Perkin Elmer atomic absorption mod-

el 2380, U.S.A. 

Determination of phosphorous 

Phosphorous contents were determined colori-

metically using phosphomolybadate method 

AOAC, (1980). 

Determination of ash content 

Ash content was determined according to 

Pearson (1976).  

Results 

Table (1). The chemical quality and composition of protein of crayfish (n=30). 

  Total protein % T.V.N (mg/100g) pH 

Max 18.23 58 6.2 

Min 9.53 49 5.9 

Mean±S.E 13.88±1.477 53.5±1.204 6.05±0.037 
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Table (2). The amino acids pattern and ammonia in crayfish (n = 6). 

Amino acids Mean% ± S.E 

Aspartic acid 9.48±0.924 

Theronine 1.494±0.231 

Serine 2.891±0.389 

Glutamic acid 11.207±1.120 

Praline 4.006±0.223 

Glycine 5.815±0.413 

Alanine 5.59±0.521 

Cystine 0.339±0.188 

Valine 6.707±0.620 

Methionine 5.928±0.296 

Isoleucine 6.699±0.178 

Leucine 9.831±6.057 

Tyrosine 2.297±0.110 

Phenylalanine 4.104±0.279 

Hidstiadine 3.0944±0.256 

Lysine 6.462±0.627 

Ammonia 2.639±0.313 

Arginine 11.384±1.48 

Essential aminoacids 55.703 

Non essential 44.297 

EAA/NEAA (ratio) 1.258 

Each reading represent mean value of 6 trial analysis for pooling sample of 5 individual crayfish tissue samples. 

Table (3). The chemical quality and composition of fat of crayfish. (n = 30) 

  Total fat% Total Cholesterol 
mg/100ml 

Thiabarbiturc acid 
(mg malonaldehyde/kg) 

F.F.A%  

Max 2.45 16.12 0.637 1.56 

Min 1.13 11.03 0.123 0.93 

Mean ± S.E 1.76±0.082 13.575±0.781 0.380±0.0599 1.245±0.05 

Table (4). The fatty acid profile in crayfish (n = 6). 

Fatty acids Mean% ± S.E 

Lauraic C12:0 0.531±0.322 

Myristic C14:0 0.726±0.366 

Palmitic C16:0 16.53±1.073 

Palmitaletic C16:1 2.13±0.942 

Stearic C18:0 5.005±1.097 

Oleaic C18:1 44.01±1.853 

Linoleaic C18:2 12.5±3.092 

Linolenic C18:3 2.58±0.235 

Arachidic C20:0 4.59±2.16 

Behenic C22:0 0.913±561 

Erucic C22:1 10.42±2.185 

Monioneic fatty acids (C16:1, C18:1, C22:1) 56.56±3.039 

Polyioneic fatty acids (C18:2, C18:3) 15.08±3.196 

Saturated fatty acid 26.311±1.091 

Unsaturated fatty acid 73.689±5.438 

Each reading represent mean value of 6 trial analysis for polling sample of 5 individual crayfish tissue samples 
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Table (5). The of minerals and total ash in crayfish. (n = 30) 

  Phosphorus % Iron µg/g Magnesium µg/g Total ash mg/g 

Max 1.68 605.33 469.15 1.46 

Min 0.96 407.23 362.11 0.58 

Mean ± S.E 1.32±0.21 506.33±20.21 415.63±18.24 1.52±0.138 

Table (6). The heavy metals residues in crayfish (µg/g wet weight) (n = 30) 

  Min Max Mean±S.E 

Pb 1.216 2.680 1.948±0.192 

Cu 3.088 4.354 3.721±0.241 

Zn 51.139 78.325 64.732±5.689 

Mn 23.881 46.471 35.176±4.724 

Cr 3.02 4.34 3.68±0.721 

Ni 2.56 3.68 3.12±0.656 

Cd 5.05 7.67 6.37±0.731 

Egyptian Organization for Standardization and Quality Control (ES 2360/1993-1796/1996) stated that heavy 

metals residues in fish should not exceed the maximum permissible limits (MPL) of 0.1 and 0.1 ppm for cad-

mium and lead and respectively. 

Discussion 

Total volatile basic nitrogen, pH, Thiobarbitu-

ric acid (TBA) value, free fatty acids content 

and polyen index are used as chemical quality 

and freshness index of fish and shellfish (Cobb 

and Vanderzant, 1975 and Aubaurg et al., 

1998).  

Table (1, 2 & 3) showed that total volatile 

basic nitrogen, pH, thiobarbituric acid and free 

fatty acids as indicator on chemical quality of 

protein and fat of fresh water crayfish were 

within ES (2005) ,with mean values of 53.50 ± 

1.204 (mg / 100g), 6.05 ± 0.037,0.380 ± 0.059, 

1.245 ± 0.05 (mg malonaldehyde / kg), respec-

tively. 

Chemical composition and nutritive values 

of protein and fat of Crayfish 

Chemical composition and  nutritive values of 

fish and shell fish are quite variable depending 

on several factors including species variety and 

nutritive degree, diet, season of harvesting, lo-

cal of catching and environmental condition 

(Tankol, et al., 1999 and Berge et al, 2004). 

The percentage of the major biochemical con-

stituents of muscles of Crayfish, total protein 

and fat were illustrated in Tables (1, 2, 3 & 4) 

and ranged between 1.13 – 2.45% for total fat 

and 9.53 – 18.23% for total protein with mean 

values of 1.76 and 13.88 respectively. These 

results were in agreement with Holland et al., 

(1993) and El-Mossalami and Emara, (1999) 
they recorded that total protein percentage of 

Crayfish (Procambarus clarkii) (15.6, 14.9) 

and fat percentage (1.51, 0.8) respectively. 

Mona et al. (1999) detected higher percentage 

of fat, 3.1% and protein 62.2%. 

Total cholesterol content of crayfish  

Table (3) revealed that the mean value of total 

cholesterol content of crayfish 13.575 mg/100 

g. Crayfish contain lowest cholesterol content 

in compared with egg, prawns, shrimp, lobster, 

atlantice salmon which contain 250, 195, 130, , 

50-100, 56 mg/100 g, respectively (Fish foun-

dation, 2007, Island sea fare, 2007), higher 

amounts of total cholesterol 47.0±1.5 mg/100 

g. detected by Essien (1995) in Crayfish 

Palaemonets varians. 

Amino acids pattern of crayfish were obvious 

in Table (2) – amino acids analyzer pattern, 

detected nine essential and eight non essential 

amino acid besides ammonia in Cray fish pro-

tein. Glutamic, aspartic and arginine were the 

most abundant and the minor ones were the-

ronine, serine, cystine and tyrosine (less than 

3%). Total essential amino acids represented 

55.703% with respect to the ratio of EAA/
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NEAA (1.258).   

Crayfish protein of a high biological quality in 

compared to ratio of farm, fresh and frozen 

shrimp recorded by Thanae, et al., (2003) and 

other protein of high biological values such as 

beef, egg, and milk. Fatty acids profiles has 

been determined using gas liquid chromatog-

raphy (Table 4), eleven fatty acids were identi-

fied, unsaturated fatty acids were found in a 

very high proportion 73.689%., C16 : 0, C18 : 

1, C18 : 2, C22 : 1 were the predominant fatty 

acid; Oleic acid (18 : 1) represent alone 

44.01%. 

Biderre et al. (2000) revealed that oleic acid 

was prevalent in the freshwater fish and pal-

mitic acid was prevalent in marine fish, Poly 

unsaturated fatty acids (omega – 6 and omega 

– 3) represent 12.5, 2.58% respectively. These 

fatty acids are essential for good health and 

normal growth (Sinclair, et al. 1998, Bente, et 

al., 2004). Nearly, the same trends of different 

fatty acids were shown by Essien, (1995). 

Calcium, phosphorus and iron were the essen-

tial elements important for blood, protein, car-

bohydrates and fat synthesized and act as coen-

zymes (Hays 1989) but if excesses caused tox-

ic to biological system (Bathwell et al., 1979). 

Table (5) showed that ash content of Procam-

barus clarkii were 1.52%, phosphorous, iron 

and magnesium concentrations were 1.32%, 

506.33 and 415.63 ug/g respectively. 

These results agree with Elmossalami and 

Emara, (1999) who detected ash content 

1.51%. In contrast with results of Mona (1999) 

who found higher ash content (10.2%) and 

higher phosphorus concentration 3436 μg/g but 

detected lower iron concentrations 117 μg/g. 

Heavy metals residues  

Heavy metals represent the chemical residues 

which have a major role in animal and human 

health. These are cumulative poisons causing 

injury to health through progressive and irre-

versible accumulation as a result of ingestion 

of repeated small amounts (Bathwell, et al., 

1979 and Ahlam Elleboudy et al., 1997).  

Freshwater crayfish species are considered to 

be biological indicators of clean water because 

of their relatively lower locomotory activity in 

comparison with fish, they lose the accumula-

tion of heavy metals and chemical when they 

moult (Guda, 2002). 

Concerning the levels of heavy metals residues 

in examined crayfish were illustrated in Table 

(6). The results obtained revealed that the 

mean values of heavy metals concentration 

level of: Zinc , Manganese , Cadmium , Cop-

per ,Chromium , Nickel and Lead were 64.732 

± 5.689, 35.176 ± 4.724, 6.37 ± 0.731, 3.721 ± 

0.241, 3.68 ±0.721, 3.12 ± 0.656 and 1.948 ± 

0.192 μg/g wet weight respectively. 

In respect to ES (1993) all examined crayfish 

samples not exceed these permissible limits of 

copper (20 ug/g), Chromium (5.5 ug/g) and 

Cadmium (0.1/ug/g) but zinc exceeded the 

maximum permissible limit (50 ug/g) in 75% 

of lead and cadmium exceeded this limit (0.1 

ug/g) 100%. 

Results were nearly similar to the level report-

ed by Gouda, (2002) for Cu, Ni and Cd but he 

recorded lower levels of Zn, Mn and Cr. In 

contrast Abd-Allah and Abd- Allah (2006) 

they reported higher levels of Cadmium, Lead 

and Copper exceeding permissible limits and 

lower level of zinc in raw and cooked muscles 

of crayfish (Procambarus. clarkii) with nearly 

similar descending order of heavy metals con-

centrations. Also, Mona Hegazy et al., (1999) 

showed higher Zn concentration value 117mg/

kg. Copper (Cu) and Zinc (Zn) are essential 

metals for Crayfish metabolism, always found 

in high concentrations independently with their 

environmental levels and longer exposure time, 

in contrast Pb, Ni, Cd, Cr tend to increase with 

increasing concentration in surrounding envi-

ronment and with longer exposure (Alcarolo, 

et al., 2006). Generally our results were some-

what nearly to those of Bendell young, (1991), 

Holdich,(1999), Fang et al. (2001), Blasco, et 

al. (2002), Lopez et al (2003), Abdel Maged,

(2004). These differences may be due to that 

Crustaceans accumulated some heavy metals 

directly proportional with the increase in bioa-

vailability from water and trophic chain 

(Guoda, 2002). In general,  Procambarus. 

clarkii Crayfish revealed relatively higher or 

nearly the same level of nutritive value when 
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compared with lobster, shrimp and Atlantic 

salmon fish due to their higher protein%, min-

erals contents and low fat%, cholesterol and 

heavy metals residues as discussed by Holland 

et al. (1993), Thanae, et al. (2003) and 

Thanae, (2004). 

 

Conclusion 

The obtained results revealed good freshness 

and high chemical quality of crayfish, with re-

gard to their ranges of total volatile basic nitro-

gen, pH, thiobarbituric acid and free fatty ac-

ids. Chemical composition and nutritive value 

of Crayfish revealed that Crayfish is a good 

source of protein, and minerals with low con-

tent of total fat and total cholesterol. Crayfish 

evoked high nutritional value as respect to 

higher content of total unsaturated fatty acids 

(73.689%) with 15.08% and polyioneic (w3 

and w6), fatty acids also, high quality of pro-

tein which contain 55.703% essential amino 

acids. Copper and chromium concentrations 

were within the Egyptian permissible limits in 

all samples, but lead and Cadmium levels ex-

ceeded the maximum permissible limits in all 

samples and zinc exceeded this limit in 75% of 

examined samples. as stated by Egyptian 

standard (ES2360/1993-1796/1996).So we 

conclude that most cray fish marketed in Alex-

andria were contaminated with higher limits of 

cadmium, lead and zinc are considered as un-

safe for human consumption.  

 

Recommendation 

Results obtained during the present study that 

most cray fish marketed in Alexandria were 

contaminated with higher limits of cadmium, 

lead and zinc and are considered as unsafe for 

human consumption We think that using Cray 

fish as a biological snail control agent will rep-

resent a much easier and cheaper than the 

chemical one. In addition, it is of great im-

portance to complete this study by bacteriolog-

ical and parasitical studies. 

 

References 

AOCS (1994). the official Methods and Rec-

ommended Practices of the American Oil 

chemists, Society, The American oil Chemists 

Society: champaign,IL. 

AOAC (1980). Association of official analyti-

cal chemists, official methods of analysis, 

13th ed. AOAC, Arlinoblon, V.A. 

Aubourg, S. P . Medima, I. and Gallardo, J. 

M.(1998). Quality assessment of blue whiting 

Micromesis poutassous during chilled storage 

by monitoring lipid damage. J. of Agri. And 

Food Chem. 46:3:662- 

Ahlam, A. EL-Leboudy; Nazem, A.M; Tha-

naa. M.A. and Fayed, A.H. (1997). Study on 

the pollution of fluid milk with some heavy 

metals.ISSN110-

2047.Alex.J.Vet.Science,1997 Vo1.13(546-

554). 

Abd-Allah Mohammed and Abd-Allah, Ma-

ha (2006). Effect of cooking on metal content 

of freshwater crayfish Procamburus clarkii. 

Chemistry and Ecology, volume 22, Number 

4, 

Alcorlo P. Otero M, Gehuet M, Bal Tanas A 

and Montes C. (2006). The use of the red 

swamp crayfish (Procamburus clarkii, Girard) 

as indicator of the bioavailability of heavy 

metals in environment monitoring in the River 

Guadiamar (Sul, Spain) Scitolal environ, 366 

C11 380-90. 

Abdel Mageed, Z.A.Y. (2004). Biochemical 

and biological studies on Procambarus clark-

ia (Girard, 1852), from Egypt. Ph.D. Thesis, 

Helwan Univ., pp. 236 . 

Baheyeldin, K. (2007). Crayfish introduction 

to the Nile Delta and its effects. The 

Baheyeldin Dynsty. Baheyeldin.Com.  

Bathwell, T.H.; Charlton, R.W.; Cook, J.D. 

and Finch C.A. (1979). Iron metablolism in 

man,pp.82-87.Black WELL,Oxford. 

Bendell Young, L. and Harvey, H. (1991). 
Metal concentrations in cray fish tissues in 

relation to lake pH and metal concentrations 

in water and sediments, Cand. J. of Zoology 

69: 1076-  

Bente, T.E; Livar, F; Robin,O. and Lie, O. 

(2004). Tailoring of cardioprotective muscle 

fatty acids composition of Atlantic salmon 

(Salmo Salar) fed vegetable oils. Food chem-

istry 87(4), 567.  



593 

1st Conf. of An. Health  Res. Inst. Assoc., December 2012.                                                       pp. 587 -  594 

Berg, G, M., Benet, R. and Asgard, T. 

(2004). Conjugated Linolieic acid in diets for 

Juvenile Atlantic salmon (salmo solar); effects 

on fish performance, proximate composition, 

fatty acid and mineral content. Aquaculture 

237(1-4) 365.  

Biderre, C.; Babin, F. and Vivares, C. 

(2000). Fatty acid. Composition of four micro 

sporidian species compared to that at their 

host fishes. J. Eukaryotic, Micro. 47 Issue(1). 

7- 

Blasco J. Arias and AM. Saezr. (2002). 

Heavy metal concentration in squilla mantis 

(L.) crustacean, stomatopoda, from the gulf of 

cadiz evaluation of the impact of the 

Aznalcollar mining spill. Environ Int. (1-2), 

11-6. 

Bohac, C.E, Rhee, K.S.; Cross, HR. and 

Kon, O. (1988). Assessment of methodolo-

gies for colorimetric cholesterol assay of 

meat. J Food Sci., 53: 1642 

Cobb, B.F & Vanderzant, C. (1975). Devel-

opment of chemical test for shrimp quality, J. 

Food Sci. 40: 121- 

Egyptian organization for standardization 

and qualify control (1993). Maximum level 

for heavy metal contaminants in food. ES N° 

2360. 

Egyptian Standard, Egyptian Organization 

for Standardization and Quality Control 

(ES, 1996). Detection of poisons and control. 

Report No. 1796 

Egyptian organization for standardization 

and quality control (2005). ESNo. 889. 

Elmossalami M.K and & Emara M.T. 

(1999). Safety and quality of fresh water cray-

fish Procamburus clarkii in river Nile. 

Nahrung. 43(2). 126-8. 

Essien, E.U. (1995). Lipid content and fatty 

acid profiles of some lesser knon Nigerian 

food. Journal of food biochemistry Vol. 19 

Issue (3) 153. 

Fang ZQ, Cheuing RY and Wong MH. 

(2001). Heavy metal concentrations in edible 

bivalves and gastropods available in major 

markets of renal River Delta. J. Environ Sci 

(China). 13 (2) 210-7. 

Fish foundation (2007). Fishfoundation. 

org.uk/micronutrient ts.htm 

Fishar, M.R., (2006). Red swamp, crayfish 

(Procambarus clarkii) in River Nile Egypt. 

Biodiversity Monitoring and Assessment Pro-

ject (Bio Map) Nature conversion sector. 

Guoda, M. (2002). Bioaccumulation of heavy 

metals in noble crayfish tissues under aqua-

culture condition. ISSN 0235-7224, Ekologija 

(Vilnius) 

Hays, A.W. (1989). Principals and methods of 

toxicolgoy. 2nd ed. Raven Press, New York 

Chap 9, p89-115. 

Helfrich, A.F. and Distelano, J. (2003). Cray-

fish Biodiversity and conservation, Sustaining 

American Aquatic Biodiversity, No 420-524. 

Holdich, D.M. (1999). Heavy metal exposure, 

Biology of fresh water crayfish Ed. By David 

M. Holdich-Bakwell science p.420 

Holland, B., Brown J. and Buss, P.H., 

(1993). Fish and Fish products, the third sup-

plement to Mc Cance & Widdowson’s. The 

composition of food (5th edition), HMSO, 

London. 

Ibrahim, A.M., Khalil, M.T. and Mubarak, 

M.F. (1996). Ecological studies on the Exotic 

crayfish, P. clarkii and P. zonangulus Hibbs 

& Hobbs, 1990 in the River Nile, Egypt. J. 

Egypt. Ger. Soc. Zool., Vol: 20(D). 167 – 

Island sea fare, (2007). Healthy Eating, under-

stand the health benefits of eating Island sea 

fares fresh sea food. Google’s Cache of http://

www.island.  

Lopez FJ, Garcia MD, Marito NP and Vi-

daly L. (2003). Determination of heavy metal 

in crayfish by ICP-MS with a microwave-

assisted digestion treatment. Ecotoxical Envi-

ro. Saf. 54 (2) 223-8. 

Mason, A. Z and Simikiss K. (1983). Interac-

tion between metals and their distribution in 

tissues of Littorina Littorina (1) Collected 

from cleon and polluted sites. J. Mar. Biol. 

Ass. U. K. 63: 661-672. 

Mona, A. Hegazy.; Geasa, N.M. Sh.; Shar-

shar, Kh. M. and Morsy, E.M. (1999). 

Chemical composition of freshwater crayfish 

(Procambarus clarkii) and its nutritive value. 

Egypt. J. Aquat. Biol. And Fish., 4(1) : 19 – 

34. 

http://www.island/
http://www.island/


594 

1st Conf. of An. Health  Res. Inst. Assoc., December 2012.                                                  Nahed and Fayza 

Pearson, D. (1976). The chemical analysis of 

food 7th, ed. Oil and Fat. Ch. 19. J. and 

Churchill 109 Gloucesterplace, London. 

Peter, L., Pelletl and Verman R. Young 

(1984). Some chemical and microbiological 

assay, procedures for the evaluation of protein 

quality nutritional evaluation of protein foods 

Ch. 8P 89. The United Nations university 

world hunger programme food and nutrition 

Bullation supplement Radwan, S. S. (1978). 

Copling of two dimension thin layer chroma-

tography with gas chromatography for quanti-

ties analysis of lipid classes and their constitu-

ent fatty acid, J. Chromatography Sci, 16: 

538. 

Sinclair, A. J.;Oon. K. S.;Lim,L and DuoLi, 

(1989). Content of canned smoked and fresh 

fish in Australia, J.of Nutri. And Di-

etics.55:116. 

Tanakol, R,Yazici, Z., Sener, E and Sencer, 

E. (1999). Fatty acids composition of 19 spe-

cies of fish from the black sea and the marma-

ra sea. Lipids, 34:291. 

Thanae M Amine. (2004). Lipid quality, fatty 

acids composition and cholesterol content of 

frozen and smoked Atlantic Salmon (Salmo 

salar) Alex. Vet Science, Vol 21 NO (2-4) 

560. 

Thanae M. Amina, Mona O. Abou EL Nil 

and Azza, M. Abaul Wafa. (2003). Quality 

of fresh and frozen shrimp in Alexandria City. 

3rd Inc Sci Conf. Mansoura. (29-30) 1141. 

Wikipedia (2006). Crayfish, Wikipedia. CD 

selection. 

 دساست ٌٍخمییُ اٌىیّیائي واٌمیّت اٌغزائیت لاسخاووصا اٌّیاة اٌعزبت

 و فایضة عبذ اٌعضیض اٌخذاوى ** ٔاھذ فخذي صغٍوي *

 ِعھذ بذود طذت اٌذیواْ فشع الإسىٕذسیت * 

 ِعھذ بذود طذت اٌذیواْ فشع دِٕھوس  **
 الملخص العربى

الاسخاووصا ٔوع ِٓ أٔواع لششیاث اٌّیاٖ اٌعزبت ویطٍك عٍیھا اسخاووصا اٌّیاٖ اٌعزبت دیذ دخٍج باٌظذفت بطشیمت اٌخطأ ٌٕھش إٌیً 

 .وفشوعت عٍي ِسخوى ِظش في  اٌسٕواث الأخیشة 

اٌھذف ِٓ ھزٖ اٌذساست ھو عًّ حمییُ ویّیائي ٌّىؤاث وجودة اسخاووصا اٌّیاٖ اٌعزبت وغزاء ٌلأساْ وِٓ أجً إدخاي أٔواع ِٓ 

عیٕت ِٓ اسخاووصا اٌّیاٖ اٌعزبت حُ حجّیعھا ِٓ  30دواٌي  .اٌمششیاث عاٌیت اٌجودة ووّظذس جذیذ وسخیض ٌٍبشوحیٓ اٌذیوأي 

واٌىوٌوسخیشوي اٌىٍي اٌىٍیت  ِخخٍفت ِٓ ِذافظت الإسىٕذسیت وحُ حذٍیً اٌبشوحیٓ اٌىٍي والأدّاع الأِیٕیت واٌذھوْاسواق 

 .والأدّاع اٌذھٕیت واٌشِاد واٌّعادْ باسخخذاَ الاسبىخشوفوحوِیخش 

أیؼا حُ حمذیشإٌیخشوجیٓ اٌّخطایش والأط اٌھیذسوجیٕي والأدّاع اٌذھٕیت اٌذشة ودّغ اٌثیوباسبخیوسیه وّمیاط ٌٍجودة 

 .اٌىیّیائیت وإٌخائج اٌّخذظً عٍیھا أظھشث ؽضاجت عاٌیت ووزٌه لیّت ویّیائیت عاٌیت ٌلاسخاووصا 

ودّغ  6.2   5.9جشاَ ودسجت الأط اٌھیذسوجیٕي ِٓ  100 /جُ  58   49دیذ وأج ٔسبت إٌیخشوجیٓ اٌّخطایش حخشاوح ِٓ 

  1.56  0.93وجُ ولیّت الأدّاع اٌذھٕیت اٌذشة ِٓ  /ِجُ ِولا أٌذھیذ  0.637 .إٌي  0.123اٌثیوباسبخیوسیه 

واٌشِاد واٌىوٌیسخشوي اٌىٍي اٌىٍیت  اٌخشویب اٌىیّیائي واٌمیّت اٌغزائیت ٌلاسخاووصا وػذج اْ ِخوسؾ اٌبشوحیٓ  اٌىٍي واٌذھوْ

و  % 56.33و  % 1.32أِا اٌّعادْ فىأج إٌسبت  .جشاَ  100 /ِجُ  13.575%و  % 1.52و  % 1.76و  % 13.88وأج 

ٔسبت دّغ اٌجٍوحاِه فىأج :أِا بإٌسبت ٌلأدّاع الأِیٕیت  .جشاَ ٌٍفوسفوس واٌذذیذ واٌّاغٕسیوَ  /ِیىشوجشاَ  415.63

ِٓ الأدّاع  % 44وأسباسحه والأسجٕیٓ واٌٍیوسیٓ حعخبش ِٓ الأدّاع الأِیٕیت الأساسیت والأوٌیه أسیذ وطٍج إٌسبت إٌي 

 .اٌذھٕیت اٌىٍیت 

 56.56ِٕھا  73.689الاسخاووصا حعذ رو لیّت غزائیت عاٌیت وبھا ٔسبت عاٌیت ِٓ الأدّاع اٌذھٕیت اٌغیش ِشبعت  :ِّا سبك یخؼخ اْ 

أدادیت وِخعذدة الأیؤاث ٌلأدّاع اٌذھٕیت وأج حذخوى أیؼا عٍي ٔسبت عاٌیت ِٓ اٌبشوحیٓ  6و  3ِٓ أوِیجا  % 15.08و  %

ِٓ الأدّاػالأِیٕیت الأساسیت . ایؼا ٔسبت اٌّعادْ اٌثمىٍت وأج لٍىٍت دیذ وأج حٍه اٌّعادْ في   % 55.703)عاٌي اٌجودة 

 75اٌذذود اٌّظشبت اٌّسّوح بھا في وً اٌّعادْ ٌىٓ اٌشطاص و اٌىادِیوَ صاد عٓ رٌه في وً اٌعیٕاث اِا اٌضٔه صاد فمؾ في %

ت ِٓ اٌعیٕاث اٌخي حُ فذظھا .ِٓ ھزٖ اٌذساست ٔسخخٍض اْ اسخاووصا اٌّیاة اٌعزبت حعخبش ِٓ اٌىائٕاث اٌّائیت رو اٌجودة اٌغزائیت اٌعاٌی

 حجعٍھا غیش إِت ٌلاسخھلان الادِي.وٌىٓ اسحفاع ٔسبت اٌشطاص واٌىادِیوَ واٌضٔه 


