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Abstract: In this study, subfamilies, genera, and species of Lygaeidae are given, accompanied by 

synonyms, local and general distribution. This study was carried out during the years 2007-2010 in 

the country of Libya. This study revealed the presence of 111 species in Libya under 52 genera to 8 

subfamilies. 31 are recoded from Libya for the first time in the present study. 
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INTRODUCTION 

The State of Libya is a country in the Maghreb 

region in North Africa, bordered by the Medi-

terranean Sea to the north, Egypt to the east, 

Sudan to the southeast, Chad to the south, the 

Niger to the southwest, Algeria to the west, 

and Tunisia to the northwest. The sovereign 

state consists of three historical regions: Tripo-

litania (west), Fezzan (East), and Cyrenica 

(East). With an area of almost 1.8 square kilo-

meters, Libya is the fourth largest country in 

Africa. 

The family Lygaeidae Schilling (Heteroptera) 

of Libya is still incompletely known. The earli-

est work on Libyan Lygaeidae is probably that 

of (Zavattari, 1934; Damiano 1960; (Eckerlein 

& Wagner, 1969; Linnavuori, 1969) 

This family is a large and well-known group 

of the order Hemiptera-Heteroptera, & easily 

recognized by 4-segmented antennae; located 

below a line drawn through the middle of the 

eye, 4-segmented rostrum, forewing with 4 or 

5 veins in membrane, female ovipositor usu-

ally laciniate, spermatheca usually with dis-

tinct bulb and flange. They are often referred 

to as Seed bugs. 

MATERIALS AND METHODS 

Lygaeid specimens were either hand-collected 

or by using a sweeping net or sheet-screen 

while resting on the host plants. Collected 

specimens were killed by ethyl alcohol, 

Mounted, and stored. The taxonomic study of 

the family Pentatomdae was carried out in two 

steps:- 

1-examining the specimens collected during the 

present work as well as the specimens kept in 

the main Egyptian reference collections. 

2-Identification of specimens was made by the 

authors based on the relevant literature such as 

Stichel (1960, 1961), Baranowski, (1990), Har-

rington (1980), Malipatil (1978), Ashlock 

(1967), Slater (1985, 1992), Goss (1965), 

Gross & Scudder (1963), Scudder (1962c). 

RESULTS 

SUBFAMILY: Blissinae 

Genus: Geoblissus Hidaka, 1959 

Type species: Geoblissus rotundatus Hidaka, 

1959. 

*Dimorphopterus brachypterus (Rambur, 

https://doi.org/10.54172/mjsc.v35i4.335
https://en.wikipedia.org/wiki/Egypt
https://en.wikipedia.org/wiki/Niger
https://en.wikipedia.org/wiki/Tunisia
https://crossmark.crossref.org/dialog/?doi=10.54172/mjsc.v35i4.335&amp;domain=pdf&amp;date_stamp=2008-08-14
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1839). 

Synonym: Pachymerus brachypterus Rambur, 

1839. 

Distribution in Libya: Jagbob, Misrata. 

General Distribution: France, Japan, Algeria, 

Cyprus, Egypt, Ethiopia, Sudan, Italy, Spain, 

Tunisia, Turkey, China, Saudi Arabia, Yemen, 

India, Chad. 

Remarks: Dimorphopterus brachypterus 

(Rambur, 1839) was listed as Stenoblissus cur-

tulus (Dhrn, 1860) by Wagner & Slater, 1964. 

*Geoblissus hirtulus (Burmeister, 1835) 

Synonym: Geoblissus rotundatus Hidka, 1959  

Distribution in Libya: Jagbob, Misrata, 

Benghazi.  

General Distribution: Algeria, Cyprus, Egypt, 

Ethiopia, Sudan, Libya, Spain, Tunisia, Japan, 

Turkey, Egypt, China, Yemen, Borneo, India, 

Chad, Ethiopia, and Sudan. 

SUBFAMILY: Lygaeinae 

Genus: Apterola Mulsant & Rey, 1866 

Type species: Apterola kuenckeli M & R, 1866. 

 *Apterola (Apterola) kuenckeli M& R, 1866 

Synonym: Apterola gridellii Mancini, 1942 

Boll. Soc. ent. Ital. 92-93. 

Distribution in Libya: Cyrenica (Mancni, 

1942a) 

General Distribution: France, Iberian Pen., 

Italy, Malta, Sardinia, Sicily, Spain, Algeria, 

Morocco, Tunisia, and Libya. 

Remarks: In Libya (as synonym Apterola                                                                 

gridellii Mancini, 1942). 

*Apterola (A) k. kuenckeli M& R, 1866 

Synonym: Apterola gridellii Mancini, 1942: 

Boll. Soc. ent. Ital. 92-93. 

Distribution in Libya: El Merj. 

General Distribution: Bulgaria, France, Great 

Britain, Italy, Malta, Macedonia, Spain, 

Tunisia, Morocco, Libya, Egypt, and Algeria. 

Genus: Cosmopleurus Stal, 1872. 

Type species: Lygaeus fulvipes Dallas 1852. 

Cosmopleurus fulvipes (Dallas, 1852) 

Synonym: Lygaeus fulvipes Dallas, 1852. List. 

Hem. B. M. 2:536 

Distribution in Libya: Fezzan: Wadan, Jerma, 

El Khomos, Jebel Soda, El Kufra, 

Houn(Mancini, 1936), Gateron, Ghat, Wadi 

Iseien, Wadi Tanezzuft, Jebel El Wuenat 

(Mancini, 1935, 1936a, 1940). 

General Distribution: Spain, Croatia, Malta, 

Algeria, Egypt, Libya, Morocco, Tunisia, Iran, 

Jordan, Saudi Arabia, Syria, Yemen, Pakistan, 

and Mauritania. 

*Cosmopleurus fulvipes (Dallas, 1852) 

Synonym: Lygaeus degeni Distant, 1918: Ann.   

Mag. Nat. Hist. (9): 2: 257. 

Distribution in Libya: Fezzan, Murzak, Kufra, 

Obary. 

General Distribution: Western Africa, Algeria, 

Saudi Arabia, Cape Verde, Egypt, Morocco, 

Iran, Sudan, Syria, and Libya. 

Genus: Lygaeus Fabricius, 1794 

Type species: Cimex equestris Linnaeus 1758 

Lygaeus creticus Lucas, 1853 

Synonym: Lygaeus sexmaculatus Garbiglietti, 

1869, Boll. Soc. ent. Ital. 1:41-112. 

Distriution in Libya: Derna (Mancini, 1854) 

General Distribution:  Libya, Greece, Italy, 

Saudi Arabia, Afghanistan, Turkey, Cyprus, 

Iran, Syria, Bosnia, Croatia, Macedonia, Jor-

dan, and Lebanon. 

Genus: Hormopleurus Horvath, 1884 

Type species: Hormopleurus nysioides  

Horvath, 1884  

Hormopleurus nysioides Horvath, 1884 

Synonym: Lygaeosoma hoggari Bergevin, 

1932 Bull. Soc. Hist. nat. Afr. N. 286-287 

Distribution in Libya: Fezzan: Tin Caraden, Bir 

Tahala (Mancini, 1942a). 

General Distribution: Syria, Algeria, Libya, 

Egypt, Morocco, Iraq, Saudi Arabia, Yemen, 

Ivory Coast, and Sudan. 

Genus Horvathiolus Josifov, 1965 
Type species Horvathiolus adonis Linn, 1978. 

https://www.gbif.org/species/4486278
https://www.gbif.org/species/4486278
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Horvathiolus fulvescens (Puton, 1874) 

Synonym: Melanocoryphus fulvescens Puton, 

1874Pet. Nouv. Ent. 6: 112: 452 

Distribution in Libya: Al-Bayda, Jebel Akhdar, 

Messa (Eckerlein & Wagner, 1969). 

General Distribution: Spain, Algeria, Turkey, 

Italy, Tunisia, and Libya.  

Horvathiolus guttatus (Rambur, 1839) 

Lygaeus guttatus Rambur. 1839 Faun. Andalus, 

pp. 155-156 

Distribution in Libya: Cyrenica (Eckerlien and                                      

Wagner, 1969). 

General Distribution: France, Portugal, Spain, 

Algeria, Egypt, Morocco, Tunisia, and Libya. 

*Horvathiolus guttatus guttatus (Ram, 1839) 

Synonym: Melanocoryphus persimilis Horvath, 

1916: Ann. Mus. Nat. Hung. 14: 466 

Distribution in Libya: El Mej, Gubba 

General distribution: Albania, Russia, Cyprus, 

Portugal, Russia, Caucasus, Algeria, Morocco, 

Turkey, Tunisia, Spain, and Libya.  

Remarks: Horvathiolus guttatus gutta-

tus (Ram, 1839) was listed as Melanocoryphus 

persimilis Horvath by Zavattari (1934), & Linna-

vuori (1965), and Eckerlen & Wagner 1969 as 

Horvathiolus persimilis Horvath, 1916, listed 

as synonym by Vidal 1952. 

Genus: Melanocoryphus Stal 

Type Species Cimex apuanus Ross, 1794 

Melanocoryphus albomaculatus (Goeze, 

1778) 

Synonym: Cimex albomaculatus Goeze, 1778. 

Reuter. Rev.d Ent, 4:202 

Distribution in Libya: El Merj (Mancini 

1942a). 

General Distribution: Holland, Turkey, France, 

Germany, Romania, Russia, Iran, Italy, and 

Libya. 

*Melanocoryphus albomaculatus 

albomaculatus Goeze, 1778 

Synonym: Cimex apuanus Rossi, 1794 

Distribution in Libya: El Merj, Al-Bayda, and 

Gubba. 

General Distribution: England, Brazil, Turke-

stan, Caucasus, Astrakhan, Albania, Austria, 

Belgium, Iran, Czechoslovakia, France, Ger-

many, Greece, Holland, Hungary, Iraq, Italy, 

Poland, Portugal, Romania, Russia, Spain, 

Switzerland, Yugoslavia, Algeria, Libya, 

Turkey, Tadzhikistan Bosnia, Bulgaria, 

Croatia, Slovakia, Slovenia, Ukraine, Morocco, 

Tunisia, Azerbaijan, Kazakhstan, Armenia, 

Kirgizia, Turkmenistan, and Uzbekistan. 

Genus: Spilostethus Stal, 1868 

Type species: Cimex militaris Faricius 1775. 

Spilostethus pandurus Scopoli, 1763 

Synonym: Cimex pandurus (Scopoli, 1763), 

Ent. Carn. Exhib. Ins. Carniol. N.363:126. 

Distribution in Libya: Jagbob, Tobruk, Al-

Bayda, Benghazi, Zuara, Tripoli, El Homs, 

Sebha, Misrata, Tajora.  

General Distribution: Albania, Andorra, 

Austria, Bosnia, Bulgaria, Croatia, Czech,  

Iran, Turkey, France, India, Greece, Hungary, 

Italy, Macedonia, Malta, Moldavia, Portugal, 

Spain, Syria, Romania, Russia, Slovakia, 

Slovenia, Switzerland, Ukraine, Algeria, Egypt, 

Libya, Morocco, Tunisia, Cyprus, Yemen, 

China, Armenia, Azerbaijan, Afghanistan, 

Kuwait, Iraq, Jordan, Turkmenistan, 

Uzbekistan, Australia, and Philipines. 

*Spilostethus (pandurus) pandurus (Scopoli, 

173) 

Synonym: Cimex civilis Fabricius, 1787: Mant.  

Ins. II: 298 (O.D.)  

Distriution in Libya: Tobruk, Al-Bayda, 

Benghazi, and Zoura. 

General Distribution: Albania, Austria, 

Bulgaria, Corsica, Cyprus, Czech, France, 

Germany, Greece, Iran, Hungary, Italy, 

Portugal, Russia, Sardinia, Spain, Switzerland, 

Algeria, Egypt, Morocco, Nigeria, Senegal, 

Sierra, Leone, Sudan, Kenya, Arabia, Iraq, 

India, Syria, Turkey, and Australia.  

Spilostethus (pandurus) militaris (Fabricius, 

1775) 

Synonym: Lygaeus militaris (Fab, 1775)  
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Distribution in Libya: El Khomos, El Bordy, 

and Jagbob. 

General Distribution: Albania, Austria, 

Belgium, Bulgaria, Corsica, Cyprus, France, 

Czechoslovakia, Germany, Greece, Italy, 

Majorca, Malta, Portugal, Romania, Russia, 

Italy, Spain, Switzerland, Algeria, Egypt, 

Ethiopia, Morocco, Indonesia, Iran, 

Mozmbique, Senegal, Sierra Leone, Sudan, 

Tunisia, Australia, India, Iraq, Syria, Turkey, 

and Libya. 

Spilostethus saxatilis (Scopoli, 1763) 

Synonym: Cimex saxatilis Scopoli, 1763. Ent. 

Carn. Exhib. Ins.Carniol., 128:371 

Distribution in Libya: Khomos (Mancini1936). 

General Distribution: Albania,  Austria,  Bul-

garia, Croatia, Czech Republic, France, Italy,     

Germany, Greece, Hungary, Poland, Portugal, 

Romania, Russia, Serbia, Slovakia, Switzer-

land,  Turkey, Ukraine, Spain,  Slovenia, and 

Libya. 

Spilostethus saxatilis lusitanicus (Herrich-

Schaeffer, 1850) 

Synonym: Lygaeus saxatilis (Scop, 1794)  

Distribution in Libya: El Khomos. 

General Distribution: France, Portugal, Spain, 

Algeria, Egypt, Morocco, and Libya. 

Spilostethus longulus (Dall, 1852) 

Synonym: Lygaeus longulus Dallas, 1852. 

Distribution in Libya: Fezzan, Wadan, Jerma, 

El Khomos, Jebel Soda, El Kufra, Huon, 

Gateron, Ghat, Wadi Tanezzuft, Wadi, Iseien, 

Jebel El Wuenat. 

General Distribution: Sudan, Eritrea, Ethiopia, 

Nigeria, Algeria, Egypt, Arabia, Iran, India, 

Tunisia, Morocco, Afghanistan, Jordan, Syria, 

Kuwait, Yemen, and Libya. 

Genus: Paranysius Horvath, 1895 

Type species: Paranysius fraterculus Hor, 

1895 

Paranysius fallaciosus (Put 1895) 

Synonym: Paranysius fallaciosus libycus 

Mancini, 1935: Bull. Soc. Ent. Ital. 67: 79-80 

Distribution in Libya: Fezzan, Obari, Wadi 

Iseil (Mancini, 1936, 1942). 

General Distribution: Algeria, Libya, Morocco, 

Tunisia, and Sudan. 

Genus: Caenocoris Fieber, 1860 

Type species:  Lygaeus nerii Germar, 1847 

Caenocoris nerii (Germer, 1847) 

Synonym: Lygaeus semirubes Walker, 1872: 

Cat. Hem. Het. B. M. 5: 58 

Distribution in Libya: Gharyian (Menozzi 

1940), Derna (Mancini, 1942), and Jagbob. 

General distribution: Albania, Bulgar-

ia, Cyprus, Russia, Italy, Eritrea, Ethiopia, 

Mozambiue, China, Syria, Algeria, Malta, 

Tunisia, Morocco, Turkey, India, Pakistan, 

Jordan, Saudi Arabia, and Libya. 

Genus: Horvathiolus Josifov, 1965 

Type species: Horvathiolus amoenulus 

(Gerstaecker, 1873) 

Horvathiolus fulvescens (Puton, 1874) 

Synonym: Melanocoryphus fulvescens Puton,                              

1874: Pet. Nouv.  Ent. 6: 112: 452 

Distribution in Libya: Al-Bayda, Jebel Akhder, 

and Messa. 

General Distribution: Italy, Spain, Algeria, 

Turkey, Tunisia, and Libya. 

Horvathiolus guttatus (Rmbur, 1842) 

Synonym: Melanocoryphus persimilis 

Horvath, 1916 

Distribution in Libya: El Merj. 

General Distribution:  France, Portugal, Spain, 

Algeria, Egypt, Morocco, Tunisia, and Libya. 

*Horvathiolus guttatus guttatus (Rambur, 

1839) 

Synonym: Melanocoryphus atakoricus 

Bergevin, E. 1932. Bull. Soc. Hist. nat. Afr. 

Nord. 23: 281-283. 

Distribution in Libya: Derna, El Marj, and 

Gubba. 

https://www.gbif.org/species/4486328
https://en.wikipedia.org/wiki/Bulgaria
https://en.wikipedia.org/wiki/Bulgaria
https://en.wikipedia.org/wiki/Croatia
https://en.wikipedia.org/wiki/Czech_Republic
https://en.wikipedia.org/wiki/France
https://en.wikipedia.org/wiki/Germany
https://en.wikipedia.org/wiki/Greece
https://en.wikipedia.org/wiki/Hungary
https://en.wikipedia.org/wiki/Poland
https://en.wikipedia.org/wiki/Portugal
https://en.wikipedia.org/wiki/Romania
https://en.wikipedia.org/wiki/Russia
https://en.wikipedia.org/wiki/Serbia
https://en.wikipedia.org/wiki/Slovakia
https://en.wikipedia.org/wiki/Switzerland
https://en.wikipedia.org/wiki/Switzerland
https://en.wikipedia.org/wiki/Turkey
https://en.wikipedia.org/wiki/Ukraine
https://en.wikipedia.org/wiki/Spain
https://en.wikipedia.org/wiki/Slovenia
https://en.wikipedia.org/wiki/Albania
https://en.wikipedia.org/wiki/Bulgaria
https://en.wikipedia.org/wiki/Bulgaria
https://en.wikipedia.org/wiki/Cyprus
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Generall Distribution: Albania, Cyprus, Alge-

ria, Spain, Russia, Morocco, Caucasus, Tunisia, 

and Libya. 

Horvathiolus superbus (Polich, 1781) 
Synonym: Cimex superbus Pollich, 1781  

Distribution in Libya: El Bakour 60Km east of 

Benghazi (El Meghrab.M.S.2001). 

General Distribution: Albania, Andora, Austria, 

Belgium, Bosnia, Bulgaria, Canary Isles, and 

Croatia. 

Horvathiolus superbus superbus (Pollich, 

1783) 

Synonym: Cimex discolor Pollich, 1790 

Gmelin. 

Carol. Linn. Syst. Nat. 13th Ed. 

Distribution in Libya: El Bakour 60Km east of 

Benghazi. 

General Distribution: Egypt, Syria, Albania, 

Austria, Belgium, Bulgaria, Czechoslovakia, 

France, Germany, Greece, Italy, Poland, Portu-

gal, Russia, Spain, Algeria, Libya, Morocco, 

and Switzerland.  

SUBFAMILY: Pachygronthinae 

Genus: Cymophyes Fieber, 1870 

Type species: Cymophyes ochroleuca Fieb, 

1870. 

Cymophyes ochroleuca Fieber, 1870 
Synonym: Cymophyes (C )  ochroleuca  Fieber, 

1870: Verh. Zool. Bot. Ges. Wien. 20: 247-8 

Distribution in Libya: Cyrenica (de Bergevin, 

1930). 

General Distribution: Cyprus, Greece, Russia, 

Egypt, Caucasus, Syria, Turkey, Turkestan, 

Iran, and Libya. 

SUBFAMILY: Rhyparochromiae 

Genus: Gastrodes Westwood, 1840 

Type Species:  Gastrodes (Orsillodes) 

longirostris Puton, 1884. 

Gastrodes (Orsillodes) longirostris Puton, 

1884 

Synonym: Gastrodes (Orsillodes) longirostris 

Puton, 1884:a pp. 143-4. 

Genus: Hyalochilus Fieber, 1861 

Type species: Cymus ovatulus Costa, A.1855 

Hyalochilus ovatulus (Costa, 1855) 

Synonym: Hyalochilus cordiger Fieber, 1861: 

Wien: Gerold vi, Eur. Hem. p. 190. 

Distribution in Libya: Wadi Belgader (Manci-

ni, 1942a). 

General Distribution: Tunisia, Morocco, 

France, Turkestan, Canary Isles, Greece, Italy, 

Malta, Spain, Portugal, Russia, Algeria, and 

Libya. 

Genus: Camptocera Jakovlev, 1877 

Type species: Rhyparochromus glaberri-

mus (Walker, 1872). 

Camptocera glaberrima (Walker, 1872) 

Synonym: Tropistethus aurantiacus Distant, 

1918: Fn. Brit. Ind. Rhynch. 7: 197 

Distribution in Libya: Fezzan, Ghat, (Mancini, 

1942), El Khomos (Linnavuori, 1965). 

General Distribution: Italy, France, Russia, 

Spain, Algeria, Egypt, Syria, Turkestan, Iran, 

Morocco, Caucasus, Turkey, Eritrea, Sudan, 

India, and Libya. 

Genus: Rhyparochromus Hahn, 1826 

Type species: Rhyparochromus pini  (L, 1758) 

Rhyparochromus (Microtomideus)  

carbonarius] (Rambur, 1839) 

Synonym: Pachymerus (Microtomideus) 

dasycnemis Reuter, 1885:  Rev. d'Ent., Caen. 4: 

221, 223. 

Distribution in Libya: El Merj (Mancini 1942a) 

General Distribution: Germany, Italy, Spain, 

Algeria, Morocco, and Libya. 

*Rhyparochromus (Xanthochilus) saturnius 

Rossi, 1790 

Synonym: Pachymerus rhombeus Fieber, 1837: 

Beitr. Ges. Natur- Heilwissen.1: 346. 

Distribution in Libya: Benghazi. 

General Distribution: Bulgaria, Corfu, Corsica, 

Crimea, France, Germany, Greece, Italy, Malta, 

Portugal, Russia, Spain, Algeria, Canary Isles., 

Egypt, Morocco, Tunisia, Caucasus, Syria, and 

Libya. 

https://commons.wikimedia.org/wiki/Category:Rhyparochromus_pini
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Genus: Remaudiereana Hoberlandt, 1954 

Type species: Remaudiereana tibialis Hober-

landt, L. 1954: Bull. Inst. franc. Afr. Noire. 16: 

922-4 

Remaudiereana annnulipes (Baerennsprung, 

1859) 

Synnym: Remaudiereana africana Hoberlandt, 

1954:Bull. Inst.  Franc. Afr. Noire 16: 925-6  

Distribution in Libya: Benghazi (Mancini, 

1942a), El Merj (Linnavuori,1965). 

General Distribution: Burma, Ceylon, Egypt, 

India, Japan, Sudan, France, Portugal, Libya, 

Algeria, Morocco, Ethiopia, Iran. 

Genus Proderus Fieber, 1861 

Type species: Pachymerus suberythropus, 

Costa, A.:1841.  

Proderus amabilis Puton, 1873 

Synonym: Stenocarenus vulsus Jakovlev, 1876:  

Trud. Ent. Ross. 9: 223. 

Distribution in Libya: Fezzan: Fewat (Mancini 

1942a). 

General Distribution: Algeria and Libya. 

Genus: Acompus Fieber, 1860 

Type species Acompus rufipes (Wolff, 1802) 

Acompus rufipes nigrescens Bergevin, 1930 

Synonym: Lygaeus rufipes Wolff, 1804: Icon. 

Cimic. Desc. Illust. 4: 151, IV. Palm, Erlangae, 

pp. 127–166. 

Distribution in Libya: Cyrenica (de Bergev, 

1930 & Zavattari, 1934). 

General Distribution: Austria, Belarus, Bel-

gium, Bosnia, Bulgaria, England, Croatia, Rus-

sia, Czech Republic, and Libya. 

Genus: Aphanus Laporte & de Castelnau, 

1832 

Type species: Aphanus rolandri Linn, 1758. 

Aphanus aethiops (Douglas & Scott, 1868) 

Synonym: Pachymerus rolandri variety morio 

Gradl, 1881:. Ent. Nach. Machr. 7: 308-9  

Distribution in Libya: Magrun 90Km West of 

Benghazi (Mancini, 1942a). 

General Distribution: Austria, Cyprus, Czecho-

slovakia, France, Germany, Greece, Italy, 

Egypt, Iran, Jordan, Syria, Turkey, and Libya.  

Genus: Dieuches Dohrn, 1860 

Type species: Dieuches syriacus Dohrn Dohrn, 

F.A. 1860. Stettin Ent. Zeit. 21:99-109  

Dieuches mucronatus (Stal, 1865) 

Synonym: Dieuches pallidulus Distant, 1904: 

Distant: Fn. Brit. Ind. Rhynch. 2: 85. 

Distriution in Libya: Tripoitania (El Brakat), 

Fezzan )Ghat, Tin Alcun) (Mancini,1942a) 

General Distribution: India, Arabia, Egypt, 

Cape Verde Is., Nubia Is., Uganda, and Libya. 

Genus: Neurocladus Fieber, 1860 

Type species: Rhyparochromus brachi-

idens Dufour, L.1851 

Neurocladus brachiidens (Dufour, 1851) 

Synonym: Neurocladus ater Fieber, 1861. 

Distriution in Libya: Benghazi (Mancini, 

1936), El Abiar (Mancini,1942a). 

General Distribution: Bulgaria, Cyprus, France, 

Greece, Italy, Portugal, Romania, Russia, 

Spain, Algeria, Canary Isles., Libya, Madeira,  

Morocco, Tunisia, Caucasus, Iran, Syreia, 

Turkestan, and Turkey. 

Genus: Gonianotus Fieber, 1861 

Type species: Gonianotus marginepunctatus 

(Wolff, 1802): Icon. Cimic. 4: 150. 

Gonianotus marginepunctatus (Wolff, 1804) 

Synonym: Lygaeus marginepunctatus Wolff, 

1804: Icon. Cimic. 4: 150. 

Distribution in Libya: Tripolitan, ElAzizia 

General Distribution: Austria, Belarus, Bel-

gium, Bosnia, Bulgaria, Russia, and the Czech 

Republic. 

SUBFAMILY: ORSILLINAE 

Genus: Camptocoris Putom, 1886  

Type species: Camptocoris maculatus Jakovlev 

1885. 

Camptocoris longicoris (Putom, 1874) 

Synonym: Nysius longicoris Putom, 1874. 
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Distribution in Libya: Tripolitan (Leptis 

Magna). 

General Distribution: Italy, Turkey, Syria, Pal-

estine, and Libya. 

Genus: Orsillus Dallas, 1852 
Type species: Orsillus depressus Dallas, W.S., 

1952. 

Orsillus maculatus (Fieber, 1861) 

Synonym: Orsillus longirostris Mulsant & 

Rey, 1870: Opusc. Ent. 14: 232  

Distribution in Libya: Wadi El Cuf (Mancini, 

1942a). 

General Distribution: Albania, Bosnia, Bugaria, 

Croatia, Czech Republic, France, Italy, Greece, 

Macedonia, Russia, Slovenia, Spain, Ukraine, 

Azerbaijan, Turkey, Cyprus, Georgia, Jordan, 

Algeria, and Libya. 

* Orsillus maculatus maculatus (Fieber, 

1861) 

Synonym: Orsillus longirostris Mulsant & Rey 

, 1870: Opusc. Ent. 14: 232  

Distribution in Libya: Al-Bayda. 

General Distribution: Albania, Austria, France, 

Greece, Italy, Russia, Spain, Algeria and Libya. 

Orsillus depressus Dallas, 1852 

Synonym: Heterogaster depressus Mulsant & 

Rey, 1852: Ann. Soc. linn. Lyon 1850-52: 112-

113. 

Distribution in Libya: El Merj (Linnavuori, 

1965). 

General Distribution: Iran, France, Germany, 

Hungary, Italy, Portugal, Russia, Spain, Iran, 

Switzerland, Morocco, Tunisia, Turkey, Alba-

nia, Austria, Belgium, Bosnia, Bulgaria, Croa-

tia, Czech Republic, England, Greece, Liech-

tenstein, Luxembourg, Macedonia, Armenia, 

Romania, Slovakia, Slovenia, Ukraine, Algeria, 

Azerbaijan, Kazakhstan, Tadzhikistan, Turk-

menistan, Uzbekistan Netherlands, and Libya. 

* Orsillus maculatus maculatus (Fieber, 

1861) 

Synonym: Orsillus longirostris Mulsant & Rey 

, 1870: Opusc. Ent. 14: 232 

Distribution in Libya: El Mej. 

General Distribution: Albania, Austria, France, 

Greece, Italy, Russia, Spain, Yugoslavia, And 

Libya. 

Genus: Nysius Dallas 1852 

Type species: Lygaeus thmi Wolff, 1804. 

Nysius (Nysius) ericae (Schilling, 1829) 

Synonym: Heterogaster ericae Schilling: Beit. 

Z.Ent, 1-86. 

Distribution in Libya: El Khomos (Mancini, 

1942a) 

General Distribution: Austria, Belgium, Bos-

nia, Bulgaria, Egland, Russia, Croatia, and 

Libya. 

Nysius ericae ericae (Schilling, 1829) 

Synonym: Nysius albidus Jakovlev, 1867:  

Distribution in Libya: Tripoli 

General Distribution: Egypt, Senegal, Astra-

khan, Turkestan, USA, Mexico, Panama, Puer-

to Rico, China, Iran, Austria, Belgium, Iraq,               

Czech Republic, England, France, Germany, 

Hungary, Poland, Armenia, Portugal, Romania, 

Russia, Spain, Sweden, Arabia,  Switzerland, 

Yugoslavia, Algeria, Mongolia, Bulgaria, 

Croatia, Greece, Slovakia, Ukraine, Morocco, 

Tunisia, Yemen, Turkey, Taiwan, Armenia, 

and Libya. 

Nysius (Macroparius) cymoides (Spinola, 

1837) 

Synonym: Arthenesis cymoides Spinola, 1837: 

Essai, Gen. Ins.Hem:252 

Distribution in Libya: Sahabi, Gialo, El Kufa 

(Zavattari, 1934). 

General Distribution: Russia, Turkey, Spain, 

Sudan, and Libya. 

*Nysius senecionis senecionis (Schilling, 

1829) 

Synonym: Nysius senecionis aegypti-

cus Priesner & Alfieri, 1953:Bull.Soc.Fouad. 

Ent.37:43. 

Distribution in Libya: Ajdabiya (de Bergevin, 

1932). 

General Distribution: Sudan, Syria, Albania, 

Austria, Belgium, Bulgaria, Mongolia, France, 
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Germany, Greece, Hungary, Italy, Poland, Por-

tugal, Egypt, Armenia, Croatia, Romania, Rus-

sia, Spain, Switzerland,  Algeria, Yemen, Mo-

rocco, China, Turkey, Denmark, England, 

Netherland, Slovakia, Slovenia, Ukraine, Tuni-

sia, Kazakhstan, Turkmenistan, Uzbekistan, 

Czech Republic, Saudi Arabia and Libya. 

*Nysius immunis (Walker, 1872) 

Synonym: Nysius stalianus Horvath, 1890. 

Distribution in Libya: El Bieda 

General Distribution: France, Greece, Italy, 

Algeria, Morocco, Turkey, Canary Isles, Croa-

tia, France, Italy, Portugal, Britain, Spain, 

Switzerland, Algeria, Morocco, Tunisia, Tur-

key, and Libya. 

Remarks: species Nysius (Tropinysius) stali-

anus (Walker, 1872) was synonymized as spe-

cies Nysius immunis (Walker, 1872). 

SUBFAMILY: Geocorinae 

Genus Geocoris Fallen, 1814 

Type Species Cimex grylloides Linnaeus, 1761, 

Geocoris (Eillatus) confalonierii de Bergvin, 

(1932) 

Synonym: Geocoris massoni Villiers, 1956: 

Villiers, A. 1956. Bull. Inst. franc. Afr. N.  

Noire 18: 840-841. 

Distibution in Libya: El Kufra, Bezema 

(Mancini, 1940). 

General Distribution: Mauritania, Algeria, 

Egypt, Sudan, and Libya. 

Geocoris (Geocoris) acuticeps Signoret, 1881 

Synonym: Geocoris acuticeps falsatus Mon-

tandon, 1916: Bull. Soc. Ent. Egypt 4: 50 

Distribution in Libya: Fezzan: Murzuk (Manci-

ni, 1942a). 

General Distribution: Greece, Malta, Egypt, 

Iran, Iraq, Saudi Arabia, Uzbekistan, Turkmen-

istan, Tadzhikistan, Yemen, Sudan, Kuwait, 

Syria, and Libya. 

Geocoris (Geocoris) lineolus (Rambur, 1839) 

Synonym: Geocoris lineola Ramur, Linnavouri 

1978: Acta.Zoo.Fenn.153:60. 

Distribution in Libya: Tripolitania: Leptis 

Magna, Misrata (Mancini, 1936). 

General distribution: Europe and Africa. 

*Geocoris (Geocoris) lineolus lineolus (Ramb

ur, 1839) 

Synonym: Geocoris erythrophthalmus Reuter:. 

Ofvers. Finsk: Ofv. Finsk. Vet. Soc. Forh. 22: 9 

Distribution in Libya: Benghazi. 

General Distribution: Turkey; Corsica, Russia, 

Caucasus, France, Greece, Italy, Portugal, 

Spain, Algeria, Canary Isles., Egypt, Tunisia,         

Morocco, Iran, Syria, Saudi Arabia, Turkey, 

Iraq, Cyprus, Albania, Bosnia, Bulgaria, Yem-

en, and Libya. 

Geocoris nigriceps Reuter, 1891 

Synonym: Geocoris nigriceps Reuter, 1891. 

Distribution in Libya: Fezzan: Sebha, Ain 

Kirim, Tripolitania: Misrata, El Homos 

(Mancini, 1936), Kufra (Mancini, 1940). 

General Distribution: Egypt, and Libya. 

Geocoris nigriceps henoni Puton, 1892 

Synonym: Geocoris nigriceps henoni Puton, 

1892. 

Distribution in Libya: Fezzan: Sebha, Ain Ki-

rim, Tripolitania: Misrata, El Homos (Mancini, 

1936), Kufra (Mancini, 1940). 

General Distribution: Palestine, Egypt, and 

Libya. 

*Geocoris (Geocoris) erythrops (Dufour, 

1857) 

Remarks: Species Geocoris scutellaris Puton, 

1886 was synonymized as species Geocoris 

erythrops (Dufour, 1857). 

Distribution in Libya: El Kufra, El Giof, El 

Giululad, Bir El Achuan, El Wenat, El Talab, 

Gialo, Wadi El Ghaza (Mancini,1940). 

General Distribution: Algeria, Egypt, Tunisia, 

Kurdistan, Cape Verde Is, and Libya. 

Geocoris (Geocoris) megacephalus (Rossi, 

1790) 

Synonym: Ophthalmicus phaeopterus Germar, 

1837:  Silber. Rev. Ent. 5: 137  

 Distribution in Libya: Jagbob (de Bergevin, 

1930). 

https://www.gbif.org/species/124954076
https://www.gbif.org/species/124954076
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General Distribution: Albania, Austria, 

Belgium, Bosnia, Bulgaria, Croatia, France, 

Syria 

Germany, Greece, Hungary, Italy, Macedonia, 

Malta, Netherlands, Poland, Romania, Iraq 

Russia, Slovenia, Spain, Algeria, Egypt, Iran, 

Morocco, Tunisia, Afghanistan, Azerbaijan, 

Uzbekistan, Armenia, Turkey, Cyprus, Jordan, 

and Libya.  

Geocoris (Geocoris) collaris Puton, 1878 

Synonym: Geocoris thoracicus Puton, 1874:  

Pet. Nouv. Ent. 6: 452. 

Distribution in Libya: Huon (Mancini, 1942, 

Gialo). 

General Distribution: Algeria, Canary Isles, 

Iraq, Egypt, Morocco, Tunisia, Saudi Arabia, 

Somalia, Yemen, Ethiopia, Pakistan, and Lib-

ya. 

*Geocoris (Piocoris) erythrocephalus erythroc

ephalus (Lepelitier & Serville, 1825) 

Synonym: Geocoris scutellaris Puton, 1886. 

Distriution in Libya: Sebha, El kufra. 

General Distribution: Albania, Bulgaria, Corfu, 

Crimea, Cyprus, Czechoslovakia, France, 

Germany, Italy, Iraq, Greece, Hungary, Portu-

gal, Romania, Russia, Spain, Algeria, Egypt, 

Morocco, Astrakhan, Caucasus, Lebanon, Syr-

ia, Turkestan, Turkey, and Libya. 

Geocoris (Piocoris) luridus (Fieber, 1844). 

Synonym: Ophthalmicus luridus Fieber, 1844. 

Distribution in Libya: El Kufra, Sebha, Ain 

Kirim, El Giof, El Giululad (Mancini, 1942), 

Jagbob (de Bergevin,1930), Gialo, Augia, (de 

Bergevin, 1932). 

General Distriution: Algeria, Egypt, Tunisia, 

Sudan, Saudi Arabia, and Libya. 

*Geocoris (Piocoris) luridus luridus (Fieber, 

1844) 

Synonym: Piocoris obesus Stal, 1872. 

Distribution in Libya: El Kufra, Sebha, Gialo. 

General Distribution: Algeria; Egypt; Iraq, 

Turkmenstan, Tunisia, Sudan, Arabia, 

Caucasus, Iran,  Syria, Turkestan, Turkey, 

Morocco, Tunisia, Uzb-ekistan, Azerbaijan, 

Armenia, Georgia, Jordan Iran, SaudiArabia, 

Tadzhikistan, Ethiopia, Yemen, Sudan, 

Turkmenistan, and Libya. 

Genus: Stenophthalmicus Costa, 1875 

Type species: Stenophthalmicus fajou-

mensis Costa, A., 1875. 

Stenophthalmicus fajoumensis Costa, 1875 

Synonym:  

Stenophthalmicus mixtus Montandon, 1897: 

Rev. d'Ent. 16: 98-99. 

Distribution in Libya, Tajura, Zuara, Triploi. 

General Distribution: Algeria, Egypt, Tunisia,   

Sudan, Cyprus, Greece, Italy, Spain, and Libya.                                                     

Stenophthalmicus biskrensis Puton, 1887. 

Synonym: Stenophthalmicus biskrensis Puton, 

1887: Bull. Soc. Ent. Egypt. 4: 51  
Distribution in Libya: Fezzan: Wadi Tanezzuft 

(Mancini, 1936a). 

General Distribution: Algeria, Egupt, Tunisia,  

Turkestan, Mauritania, Somalia, Niger, Iran,  

Morocco, Turkmenistan, and Libya.  

 

SUBFAMILY: Henestarinae 

Genus: Henestaris Spinola, 1837 

Type species: Henestaris genei Spinola, 

M.1837: Essai Gen. Hem. pp. 228-230. 

* Henestaris laticeps laticeps (Curtis, 1837) 

Synonym: Henestaris curtulus Horvath, 1911:. 

Bull. Soc. ent. Egypt >> Note: Bull. Soc. Ent. 

Egypt 2: 106-7. 

Remarks: species Henestaris curtulus 

Horvath, 1911 was synonymized a species                     

Henestaris laticeps laticeps (Curtis, 1837). 

Distribution in Libya: El Bordy (100Km east 

Tobruk). 

General distribution: France, Algeria, Greece,  

Spain, Algeria, Egypt, Morocco, Austria, Bel-

gium, Germany, Albania, Bulgaria, England, 

Croatia, Italy, Portugal, Turkey, Spain, and 

Libya.  
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Genus: Engistus Fieber, 1864  

Type species: Engistus brucki Fieber:. 1864. 

Wien. Ent. Mschr. Ent. Monat. 8: 67-8. 

Engistus boops (Dufour, 1857) 

Synonym: Engistus boops (Dufour, 1857): 

Ann. Ent. Soc. Fr. (3): 5: 70.  

Distribution in Libya: Zuara, Tripoli (Linvouri, 

1965). 

General distribution: Greece, France, Portugal,                                                          

Italy; Spain, Algeria, Morocco, Tunisia, Canary 

Isles., Cyprus, Egypt, and Libya.                      

*Engistus boops boops (Dufour, 1857) 

Synonym: Engistus brucki Fieber, 1864 Fieber: 

Wien. Ent. Mschr. Monat. 8: 68. 

Distribution in Libya: Zuara, Tripoli, Benghazi. 

General Distribution: Spain, Algeria, Portugal,                              

Greece, France, Italy, Cyprus, Egypt, Morocco, 

Canary Isles., Tunisia, and Libya.  

* Engistus exsanguis exsanguis Stal, 1872 

Distribution in Libya: Jebel El Wenat. 

General distribution: France, Astrakhan, Cabo 

Verde, Turkestan, Morocco, Tunisia, Iran, 

Spain, Tukey, Russia, Algeria, Egypt, Greece, 

Ukraine, Syria, Canary Isles, Afghanistan, Ka-

zakhstan, Iraq, Armenia, Iraq, Jordan, Kirgizia, 

Kuwait, Saudi Arabia, Sudan, Turkmenistan, 

Uzbekistan, Tadzhikistan, Pakistan, and Libya.   

Engistus exsanguis (Stal, 1873) 

Synonym: Engistus exsanguis Stal, C. 1872. 

Ofvers. Vetensk Akad. Forh, Stockh. >> Note: 

Ofv. Vet. Akad. Forh. 29: 45. 

Distribution in Libya: Jagbob Oasis El Wenat, 

Murzzuk (Mancini, 1935, 1940, 1942). 

General Distribution: Turkestan, Kuwait, Iran, 

Eremian zone, Sudan, Pakistan, and Libya. 

SUBFAMILY: Cyminae 

Genus Cymus Hahn, 1831 

Type species:  Lygaeus claviculus Fallen, 1807 

Cymus minutus Lindbg, 1939 

Synonym: Cymus minutus Lindbg, 1939:Bull. 

Soc. Fouad Ent. 22: 14-15. 

Distribution in Libya: El Kufra, Benzema, El 

Giof (Mancini, 1940), Ghat (Mancini, 1942). 

General Distribution: Egypt, Syria, Turkey, 

Saudi Arabia, Algeria, and Libya. 

*Cymus gracilicornis Vidal, 1940 

Synonym: Cymus gracilicornis Vidal, 

1940:Bull. Soc. Hist. Nat. Afr. Nord 30: 442.  

Distribution in Libya: El Kufra. 

General Distribution: Canary Isles., Cape 

Verde Isles, Morocco, Sudan, Albania, Egypt, 

Tunisia, Turkey, Iraq, Saudi Arabia, Yemen, 

Iran, Libya. 

SUBFAMILY:  Heteogastrinae 

Genus: Heterogaaster Schilling, 1829 

Type species:  Cimex urticae Fabricius, 

J.C., 1775. 

Heterogaster nasuta Horvath, 1895 

Synonym: Heterogaster nasuta Horvath, G. 

1895. Rev. Ent., Caen.  14: 157-8 

Distribution in Libya: Al-Bayda. 

General Distribution: Algeria, Morocco, Tuni-

sia, and Libya.  

*Heterogaster cathariae (Geoffroy, 1785) 

Synonym: Phygas nepetae Fieber, 1837: Beitr. 

Ges. Natur.-Heil.-Wiss 1: 348  

Distribution in Libya: Jebel Akhder.  

General Distribution: Andorra, Austria, Bosnia, 

Bulgaria, Croatia, Romania, Germany, Italy, 

Czech Republic, France, Greece, Hungary, 

Moldavia, Russia, Switzerland, Slovakia, 

Spain, Ukraine, Yugoslavia, Algeria, Morocco, 

Azerbaijan, China, Kazakhstan, Armenia, Tur-

key, Cyprus, Georgia, Iran, Kirgizia, Tadzhiki-

stan, Uzbekistan, Turkmenistan, and Libya. 

Genus: Platyplax Fieber, 180 

Type species: Heterogaster salviae Schilling, 

1829 

Platyplax inermis (Rambur, 1839) 

Synonym: Heterogaster salviae Schilling, 

1829. 

Distribution in Libya: El Merj. 
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General Distribution: Albania, Bosnia, Herce-

govina, Croatia, France, Greece, Macedonia, 

Italy, Portugal, Spain, Algeria, Canary Isles, 

Yemen, Ethiopia, Tunsia, Cyprus, Turkey, Mo-

rocco, Tunisia, and Libya. 

SUBFAMILY: Oxycarninae 

Genus: Oxycarenus Fieber, 1860 

Type species:  Stenogaster tardus Hahn 

(= Oxycarenus lavaterae), 1883. 

Oxycarenus hyalinipennis (A. Costa, 1847) 
Aphanus hyalinipennis A.Costa, 1843: Att. R. 

Ist. Sci. Nat. Napol. 7: 184-185. 

Distribution in Libya: Cyrenica (1942a). 

General Distribution: Bosnia and Herze-

govina, Bulgaria, Croatia, France, Greece, 

Italy, Portugal, Spain, Albania, and Libya. 

*Oxycarenus (Oxycarenus) hyalinipennis (Co

sta, 1847) 

Synonym: Oxycarenus castaneus Bergevin, 

1932 Bull. Soc. Hist. nat. Afr. N.  

Distribution in Libya: El Merj. 

General Distribution: Argentina, Bolivia, 

Brazil Paraguay, Tunisia, Angola, Austria, 

France, Italy, Greece, Hungary, Italy, Portugal, 

Russia, Spain, Algeria, Egypt, Morocco, 

Sudan, Ethiopia, Iraq, Congo, Ethiopia, Kenya, 

Madagascar, Syria, Mauritania, Mozambique, 

Rawanda, Sengal, Uganda, Burma, China, 

India, Iran, and Libya. 

Oxycarenus pallens (Herrich-Schaeffer & 

G.H.W., 1850) 

Synonym: Stenogaster pallens Herrich-

Schaeffer, 1850: Wanz. Ins. 9: 214-216.  

Distribution in Libya: Jebel Nefousa. 

General distribution: Holomediterranean, ex-

tending to Middle and Central Asia, India, Su-

dan, Turkestan, and Libya. 

Genus: Bycanistellus Reuter, 1890 

Type species:  Bycanistes naso Stal, C. 1872: 

Ofv. Vet. Akad. Forh. 29: 50. 

Bycanistellus naso (Stal, 1872) 
Bycanistellus naso (Stal, 1872): Ofv. Vet. 

Akad. Forh. 29: 50. 

Distribution in Libya: Tobruk, and El Khomos. 

General Algeria, Egypt, Morocco, Tunisia, and 

Libya. 

Genus: Leptodemus Reuter, 1900 

Type species: Leptodemus minutus variety 

 pallidula Reuter, O.M,1900. 

Leptodemus bicolor Lindberg, 1924 

Synonym: Cyproplax avenae Lindberg, 194 

Comment. Biol. 10: 7: 68, 69, 167. 

Distribution in Libya: Jebel Nefousa, Gharyian.  

General distribution: Greece, Italy, Egypt, Iran,                     

Greece, Italy, Egypt, Cyprus, Tadzhikistan, 

Iran, Turkmenistan, Kirgizia, Uzbekistan, Iraq, 

Libya. 

Leptodemus bicolor ventralis Schmidt, 1939 

Leptodemus bicolor variety ventralis Bull. Soc. 

Fouad Ent. 23: 20-21. 

Distribution in Libya: Jebel Nefousa, Gharyian. 

General Distribution: Egypt, and Libya. 

Leptodemus minutus (Jakovlev, 1876) 

Synonym: Leptodemus scorteccii Mancini, 

1936 Att. Soc. Ital. Sci. Nat. 75: 303-304 

Distribution in Libya: El Khomos (Mancini,                                                  

1936), Kufra-Benezema, Giaidi, Haufun, kufra-

l Tag, Bir El Harraso, El Weinat-Ain Murr, Ain 

Doua (Mancini, 1940), Gialo (deBergreven, 

1932). Benghazi, Gialo (Zavattari, 1934). 

General Distribution: Algeria, Turkey, Saudi 

Arabia, Morocco, Tunisia, Afghanistan, Iran, 

Egypt, Jordan, Kirgizia, Kuwait, Mongolia, 

Iraq, Canary Isles, Cyprus, Turkey, Kazakh-

stan, Saudi Arabia, Azerbaijan, Tadzhikistan, 

Turkmenistan, Iraq, Syria, Yemen, Uzbekistan, 

and Libya.  

Remarks Leptodemus scorteccii Mancini, 

1936. 
Synonym: of Leptodemus minutus (Jakovlev, 

1876). 

*Leptodemus minutus minutus (Jakovlev, 

1876). 

https://en.wikipedia.org/wiki/Bosnia_and_Herzegovina
https://en.wikipedia.org/wiki/Bosnia_and_Herzegovina
https://en.wikipedia.org/wiki/Bulgaria
https://en.wikipedia.org/wiki/Croatia
https://en.wikipedia.org/wiki/France
https://en.wikipedia.org/wiki/Greece
https://en.wikipedia.org/wiki/Italy
https://en.wikipedia.org/wiki/Portugal
https://en.wikipedia.org/wiki/Spain
https://en.wikipedia.org/wiki/Albania
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Synonym: Leptodemus scorteccii Mancini, 

1936: Att. Soc. Ital. Sci. Nat. 75: 303-304 
Distribution in Libya: Benghazi, and Gialo. 

General Distribution: Cyprus, Russia, Algeria, 

Egypt, Morocco, Mauritania, Astrakhan, Cau-

casus, Turkestan, Turkey, and Libya.              

Genus: Microplax Fieber, 1860 

Type species:  Oxycarenus plagiatus Fieber, 

F.X., 1860. 

Microplax plagiatus (Fieber, 1837) 

Synonym: Microplax plagiatus (Fieber, 1837) 

Beitr. Ges. Nat. Heilwiss. p. 342. 

Distribution in Libya: Jebel Nefousa, Ghryian,                        

Azizia, Gaser El Garabulli, Misrata (Manci-

ni,1936). 

General Distribution: Portugal, Italy, Algeria,                                                                

Morocco, Tunisia, and Libya. 

SUBFAMILY: Aphaninae 

Genus: Megalonotus Fieber, 1860 

Type species:  Lygaeus chiragra Fabric 1794.  

(= Megalonotus chiragrus chiragrus) 

Megalonotus puncticollis (Luc, 1849) 

Synonym: Megalonotus praetextatus (Herrich-

Schäffer, 1850): Wanz. Ins. 4: 12-13. 

Distribution in Libya: Khomos (Mancini, 193) 

General Distribution: Algeria; Canary Isles, 

Morocco, Caucasus, Tunisia, Syria, Spain, 

France, Greece, Italy, and Libya. 

*Megalonotus (Megalonotus) puncticollis pun

cticollis (Lucas, 1849) 

Synonym: Rhyparochromus luctuosus Lucas, 

1849:  Expl. Alger. Zool. 3: 3: 77. 

Distribution in Libya: Gharyian 

General distribution: Albania, France, Italy, 

Greece, Italy, Russia, Spain, Yugoslavia, Alge-

ria, Canary Isles, Morocco, Caucasus, Tunisia, 

Syria, and Libya.  

Genus Aellopus Wolf, 1811 

Type species:  Cimex atratus Goeze, 1778. 

Aellopus atratus (Gz, 1778) 

Synonym Cimex atratus (Goeze, 1778) Ent. 

Beytr. Ritter Linne 2: 268. 

Distribution in Libya: Cyrenica (Mancini, 

1942a). 

General Distribution: Austria, Cyprus, Bulgar-

ia, Belgium, Bosnia, Croatia, Cyprus, Czech 

Republic, Turkey, and Libya 

*Aellopus atratus atratus Goeze, 1778 

Synonym Lygaeus aterrimus Fabricius, 1798: 

Supp. Ent. Syst 

Distribution in Libya: Benghazi. 

General Distribution: Austria, Belgium, Italy, 

Bulgaria, Cyprus, France, England, The Czech 

Republic, Germany, Greece, Hungary, Holland, 

Spain, Portugal, Poland, Romania, Switzerland, 

Iran, Russia, Algeria, Morocco, Tunisia, Iran, 

India Syria, Turkestan, Turkey, Astrakhan, 

Caucasus, and Libya. 

Genus: Taphropeltus Stal, 1872 

Type species: Lygaeus hamulatus Thomson, 

1870. 

Taphropeltus nervosus (Fieber, 1861) 

Synonym: Scolopostethus nervosus Fieber, 

186. Wien: Gerold vi, 1: Eur. Hem. p. 189  

Distribution in Libya: Wadi-Belgader (Manci-

ni, 1942a). 

General Distribution: Croatia, Cyprus, Turkey, 

Italy, Malta and Libya. 

*Taphropeltus nervosus nervosus (Fieber, 

1861) 

Synonym: Taphropeltus nervosus nervosus 

(Fieber, 1861), Wien: Ger vi, E. H. p. 189 

Distribution in Libya: El Wueinat. 

General Distribution: Portugal, France, Italy, 

Greece, Spain, Algeria, Morocco, Tunisia,                                                          

Syria, and Libya.  

Genus Scolopostethus Fieber, 1860 

Type species:Tritomacera aphanoides 

Fieber, 1860 (= Scolopostethus cognatus). 

Scolopostethus decoratus (Hhn, 1831) 

 Synonym: Scolopostethus brevis Saunders, 

1876: Ent. Mo. Mag. 12: 221  

Distribution in Libya: Derna (Mancini, 1942a). 
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General Distribution: France, Germany, Hol-

land, Spain, Algeria Albania, Austria, Italy, 

England, Bulgaria, Denmark, Estonia, Poland, 

Belgium, Greece, Hungary, Ireland, Czech Re-

public, and Libya. 

Genus: Lethaeus Dall, 1852 

Type species:  Lethaeus africanus Dallas, 

1852, 

Lehaeus lethierryi (Put, 1869) 

Synonym: Lethaeus lethierryi lethierryi (Puton, 

1869) Ann. Soc. Ent. Fr. p. 142  

Distribution in Libya: El Bordy, Cyrenica (de 

Bergevin, 1930, Zavattari, 1934). 

General Distribution: Algeria;Arabia;Canary 

Isles, Cape Verde Isles, Egypt, Mauritania, 

Iran, Tunisia, Caucasus, Iran, Syria, Jordan, 

Turkey, and Libya. 

Genus: Lasiocoris Fieer, 1860 

Type species: Pachymerus anomalus Kolenati, 

1845. (= Lasiocoris anomalus anomalus) 

Lasiocoris crassicornis (Luc, 1849) 

Synonym: Lasiocoris antennatus Montandon, 

1889: Rev. d'Ent. 8: 288 

Distribution in Libya: Cyrenica (Mancini, 

1942a). 

General Distribution: Greece, Italy, Turkey, 

Iran, Turkestan, Algeria, and Libya. 

Genus: Peritrechus Fieber, 1860 

Type species: Beosus angusticollis Sahlberg, 

1848. 

Peritrechus meridionalis Put, 1877 

Synonym:  Peritrechus meridionalis Put, 1877: 

Pet. Nouv. Ent. 2: 168: 117. 

Distribution in Libya: Cyrenica (Mancini, 

1942a). 

General Distribution: Algeria, and Libya. 

Peritrechus meridionalis fuscatus Ferrari, 

1888 

Syn: Peritrechus meridionalis fuscatus Ferrari, 

1888:Ann. Mus. Civ. Stor. Nat. Gen. (2): 6: 

545, 557. 

Distribution in Libya: Cyrenica (Mancini, 

1942a). 

General Distribution: France, Italy, Algeria, 

Libya. 

Genus: Stygnocoris Douglas & Scott, 1860 

Type species: Lygaeus rusticus Fallen, 1807 

(= Stygnocoris rusticus rusticus) 

Stygnocoris rusticus (Fallen, 1807) 

Synonym: Lygaeus rusticus Fallen, 1807: 

Monog. Cim. Suec. p. 70. 

Distribution in Libya: El Bordy (de Bergevin, 

1930, Zavattari, 1932). 

General Distribution: Austria, Belarus, Russia, 

Belgium, Bosnia, England, Bosnia, Bulgaria, 

Czech Republic, Croatia, and Libya.  

*Stygnocoris rusticus rusticus (Fallen, 1807) 

Synonym Stethotropis incana Fieber, 1870, 

Verh. Zool. Bot. Ges. Wien. pp. 245-6. 

Distribution in Libya: Tobruk. 

General Distribution: Austria, Belgium, Spain,                                                                        

Denmark, Italy, England, Estonia, The Czech 

Republic, Finland, France, Germany, Hungary, 

Holland, Hungary, Ireland, Holland, Portugal, 

Poland, Romania, Russia, Sweden, Switzer-

land, Wales, Caucasus, Astrakhan, Algeria, 

Morocco, USA, Canada, and Libya. 

Genus: Camptocera Jakowleff, 1877 

Type species:  Rhyparochromus glaberri-

mus Walker, 1872 (= Camptocera glaberrima). 

Camptocera glaberrima (Walker, 1872) 

Synonym: Tropistethus aurantiacus Distant, 

1918Fn. Brit. Ind. Rhynch. 7: 197. 

Distribution in Libya: Ghat (Mancini, 1942a), 

El Khomos (Linnavuori, 1965). 

General Distribution: France, Russia, Spain,                                                           

Algeria, Canary Isles, Egypt, Morocco, Astra-

khan, Caucasus, Iran, Israel, Syria, Turkestan, 

Turkey, Eritrea, Sudan, India, Iran, and Libya. 

Genus: Ischnopeza Fieber, 1860 

Type species:  Pachymerus hirticornis Herrich-

Schaeffer, 1850. 

Ischnopeza pallipes Put, 11892 
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Ischnopeza pallipes Put, 11892:Rev. d'Ent. 11: 

27. 

Distribution in Libya: Merj (Mancini, 1942a). 

General Distribution: Cyprus, France, Algeria,                                                         

Egypt, Lebanon, Syria, Turkey, and Libya. 

Genus Emblethis Fieber, 1860 

Type species: Lygaeus verbasci Fabricius, 

1803 (= Emblethis verbasci verbasci) 

Emblethis ciliatus Horvath, 1875 

Synonym: Emblethis ciliatus Horv, 1875.                                      

Distribution in Libya: El Bordy (de Bergevin, 

1936, Zavattori, 1934). 

General Distribution: Austria, Bulgaria, Crete,                                                      

The Czech Republic, Germany, Greece, Hun-

gary, Romania, Russia, Egypt, Morocco, Tur-

key, Iraq, Caucasus, Kurdistan, Siberia, Syria, 

Algeria, and Libya.  

Emblethis verbasci (F, 1803) 

Synonym: Lygaeus verbasci   Fabricius, 1803. 

Distribution in Libya: Benghazi (Mancini, 

1942a), El Bordy (de Bergevin, 1930, Zavat-

tari, 1934). 

General Distribution: Turkey, Kazakhstan,                                             

Turkestan, France, Iran, Ukraine, Italy, Poland, 

Spain, and Libya. 

*Emblethis verbasci verbasci (F, 1803) 

Synonym: Lygaeus pilifrons Zetterstedt, 1819: 

Kongl. Vet. Akad. Handl. pp. 71-2. 

Distribution in Libya: El Merj, Benghazi. 

General Distribution: Albania, Austria, Cyprus, 

Bulgaria, Poland, Belgium, England, Germany, 

Iran Holland, France, Greece, Hungary, Swit-

zerland, Malta, Spain, Portugal, Czechoslo-

vakia, Syria, Romania, Russia, Sweden, Yugo-

slavia, Algeria, Afghanistan, Egypt, Morocco, 

Turkey, Canary Isles, Tunisia, Mongolia, and   

Libya. 

Emblethis angustus Mont, 1890 

Synonym: Emblethis angustus Montandon, 

1890 

Distribution in Libya: 60 Km east of Nalut. 

General Distribution: Bulgaria, Portugal, Ca-

nary Isles, Croatia, Italy, Macedonia, and Lib-

ya. 

Emblethis gracilicoris Put, 1883 

Synonym: Emblethis oblongus Wagner, 1959. 

Distribution in Libya: Jebel Soda, Valle Uosca 

(Mancini, 1936). 

General Distribution: Spain, Algeria, Egypt, 

Morocco, Arabia, Iran, Kenya, Iran, and Libya. 

Genus: Macropternella Slater, 1957 

Type species: Oxycarenus inermis 

 Fieber, 1852. 

Macropternella marginalis (Fieb, 1861) 

Synonym: Macropternella marginalis Fieber, 

1861. 

Distribution in Libya: 20 Km west Azizia. 

General Distribution: France, Italy, Portugal,                                                         

Spain, Morocco, West Africa, and Libya. 

Genus: Brachyplax Fieber, 1860 

Type species:  Brachyplax albidus Fieber, 

1860. (= tenuis tenuis). 

Brachyplax tenuis (Mulsant & Rey, 1852) 

Synonym: Pachymerus palliatus Costa, 1855.  

Distribution in Libya: Cyrenica: Mancini, 

1942a. 

General Distribution: Austria, Bosnia, Bulgar-

ia, Croatia, Czech Republic, Turkey, France, 

Hungry, Italy, Macedonia, Portugal, Romania, 

Russia, Slovakia, Slovenia, Spain, Algeria, 

Slovkia, Kaz-khstan, Switzerland, Ukraine, 

Egypt, Tunisia, Azerbaijan, Armenia, Syria, 

Georgia, Cyprus, Kirgizia, Tadzhikistan, 

Turkmenistan, Uzbekistan, and Libya. 

Remarks: Species Brachyplax tenuis (Mulsant 

& Rey, 1852) was listed as Brachyplax palliata 

(Costa, 1852) by Eckerlein & Wagner, 1969. 

*Brachyplax tenuis tenuis (M & R, 1852) 

Synonym: Brachyplax albidus   Fieber, 1861.  

Distribution in Libya: El Mej. 

General Distribution: Cyprus, France, Greece, 

Hungary, Italy, Lesbos Isles, Portugal, Roma-

nia, Russia, Spain,  Algeria, Egypt, Morocco, 

Caucasus, Turkestan, Turkey, and Libya. 

Genus: MetopoplaxFiebe, 180 

Type species: Pachymerus ditomoides Costa, 

1847. 
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*Metopoplax ditomoides (Costa, 1847) 

Synonym: Pachymerus ditomoides Costa, 1847 

Distribution in Libya: Benghazi. 

General Distribution: France, Czech Republic,                                      

Hungary, Syria, Turkey, German, Holland, 

Malta, Portugal, Portugal, Spain, Switzerland, 

Tunisia, Morocco, Belgium, Bosnia, Bulgraia, 

Algeria, Morocco, Belgium, Bosnia, Bulgaria, 

Luxemburg, Macedonia, Malta, and Libya. 

SUBFAMILY: Atheneinae 

Genus: Artheneis Spinola, 1837 

Type species: Artheneis foveolata Spinola, 

1837. 

Artheneis alutacea Fieber, 1860 

Distribution in Libya: Fezzan: Rhoddua. 

General Distribution: Macedonia, Algeria, 

Egypt, Greece, Italy, Tunisia, Cyprus, Jordan, 

Morocco, and Libya. 

Artheneis aegyptiaca Lindbg, 1939. 

Synonym Artheneis aegyptiaca Lindberg,                                  

1939. 

Distribution in Libya: Kufra Oasis, Zaraga, Bir 

Ygub (Mancini, 1940). 

General Distribution: Yemen, Sudan, Saudi 

Arabia, Egypt, Syria, Iran, and Libya.                                                             

*Artheneis balcanica (Kormilev, 1938) 

Synonym: Karamania balcanica Kormilev, N 

1938. 

Distribution in Libya: El Kufra. 

General Distribution: Bulgaria, Greece, 

Ukraine, Azerbaijan, Turkmenistan, Iraq, Syria, 

Bulgaria, Tajikistan, Uzbekistan, 

Turkmenistan, Greece, Macedonia, Ukraine, 

Syria, Turkey, Cyprus, Uzbekistan, and Libya. 

*Artheneidea tenuicornis Kiritshenko, 1913 

Synonym: Artheneis chlorotica de Bergevin, 

1930:  Ann. Mus. Civ. Stor. Nat. Gen. 55: 35 

Distribution in Libya: Jagbob (de Bergevin, 

1930, Zavattri, 1934). 

General Distribution: Libya, Iraq, Turkestan, 

Algeria, Egypt, Tunisia, Kazakhstan, China, 

Iran, Mongolia, Saudi Arabia, Uzbekistan, 

Tadzhikistan, Turkmenistan, Sudan. 

Remarks: Artheneidea tenuicornis Kiritshenko, 

1913 was listed as Artheneis chlorotica de Ber-

gevin, 1930 by Eckerlein& Wagner, 1969. 

Artheneis beieri Wagner, 1963. 
Artheneis beieri Wagner, 1963: Zootaxa 3408, 

pp. 1-33. 
Distribution: 20 Km west to Gasr Garabulli. 

General distribution: Iran, Turkmenistan, Uz-

bekistan, Yemen, Sudan, Algeria, and Libya. 
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 جنحة في ليبياالتابعة لمختمفة الأ Schilling, 1829رتبة حشرات بق البذور  نبذة مختصرة عن

 مفتاح سميمان المغربي
 ليبيا -بنغازي، بنغازي جامعة  -كمية العموم-حيوان قسم عمم ال

 2020ديسمبر  30بول: / تاريخ الق 2020يونيو  00تاريخ الاستلام: 
Doi:https://doi.org/10.54172/mjsc.v35i4.335  

 

 

حوبة لااتها متمااب دراسااو Lygaeidae حشااراب بااب الباا ور نااواف يلاايمةأجناااس و أشااعو و  عاار  الدراسااة تتناااول المستتتخم  
 111 عان كشافبو ، يي الابلاد الميبياة 2010-2002ب خلال المدة بجر أالدراسة  ه ه.التوزيع المحمي والعالميبالأسماء المرادية و 
 .نوف تسجل لأول مرة يي ليبيا 31تحب يليمة. 8جنس تابع  02 تحب نوف موجود يي ليبيا،

  .جنحة، ليبيا، المرادياب، توزيع محمي وعام، بب الب ور، مختمفة الأLygaeidae عائمة بب الب ور :الكممات المفتاحية
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Abstract: The study aims to investigate the presence of fungi and their toxins in different samples 

of potato chips imported from different origins. Fifteen chips’ samples were collected from the 

local markets of Mosul city/Iraq which included various global origins with several flavors of 

pepper, paprika, hot spices, and cheese. It appears that all potato chips’ samples were contaminat-

ed with fungi and mycotoxins. It was evident that Penicillium spp. were the most predominant fun-

gi followed by Aspergillus spp. and Rhodotorella spp. came third, while Geotrichumspp and yeasts 

came in fourth. Potato chips from the brand Pringles was contaminated with Penicillium spp., and 

Geotrichum spp. at a percentage of 50, 30% respectively. The Hum Hum brand samples were con-

taminated with A.terrus and Penicillium spp. at 40, 30% respectively. Dream brand samples were 

contaminated with A.jamanicum., and Penicillium., at percentages of 30, 60% respectively. Lays1 

with tomato ketchup samples were contaminated with four genera: Penicillium spp., Mucor spp., 

Rhodotorellaspp., and yeast with percentages of 40, 20, 10, and 10% respectively. Lays2 with 

French cheese variety was contaminated with the same fungi of lays2 type but with the addition of 

Aspergilli (A. versicolor and A. niger), which were 60 and 30% respectively. The Patos brand pota-

to chips were contaminated with two Aspergilli (A.astus and A.jamanicum), at 30 and 40% respec-

tively. Zearalenone was found to be the highest contaminant (13.81ppm) of mycotoxins followed by 

aflatoxins (0.26ppm). Ochratoxin was the least contaminant (0.16ppm) in the analyzed potato chips. 

It can be concluded that all tested potato chips’ samples showed the presence of fungi and myco-

toxins. However, all mycotoxins (aflatoxin, ochratoxin, and zearalenone) in the food commodi-

ties were within the permissible limits intended for human consumption.  

 

Keywords: Contaminated Chips, Mycotoxins, Aflatoxins, Zearalenone, Ochratoxin. 

 

INTRODUCTION 

Food contamination is a major problem, and 

contaminants vary with different food com-

modities. Fungi are regarded as one of the 

most persistent food contaminants, having 

the ability to produce toxins known as myco-

toxin under favorable conditions. These tox-

ins may lead to serious diseases called myco-

toxicosis (Manjula et al., 2016). More than 

300 fungal toxins have been discovered that 

are produced by different fungal species 

(Tairo et al., 2008). The most significant fun-

gi agriculturally are Aspergillus, Penicillium, 

and Fusarium, which can produce toxins 

such as aflatoxin, ochratoxin, zearalenone, 

and trichothecenes (Martins et al., 2001; 

Milani et al., 2013). The preservation of pro-

cessed foods from fungal contamination may 

be achieved by the incorporation of food ad-

ditives (Jonathan et al., 2012).  

Food additives, such as antifungal agents, 

are chemicals that are usually added to pro-

cessed foods in order to preserve them from 

undesirable changes in their color, flavor, 

or nutritional values as a result of fungal 

growth (Manjula et al., 2016).  

Antifungal agents are usually prepared from 

https://doi.org/10.54172/mjsc.v35i4.332
https://crossmark.crossref.org/dialog/?doi=10.54172/mjsc.v35i4.332&amp;domain=pdf&amp;date_stamp=2008-08-14
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natural sources, plants, or produced chemi-

cally (Mmasa et al., 2012). Preferably, they 

are prepared from natural sources includ-

ing, spices and flavor materials. 

Aflatoxins are secondary metabolites pro-

duced by strains of Aspergillusflavus, A. par-

asiticus, and A. nomius. These metabolites 

are furocoumarins, including AFB1, AFB2, 

AFG1, and AFG2 (Amri & Lenoi, 2016). Af-

latoxins are fully soluble in solvents such as 

methanol and chloroform. The presence of a 

lactone ring in aflatoxin molecules makes 

them more susceptible to hydrolysis by alka-

line solutions (Azizi et al., 2012; Bankole & 

Adebanjo, 2003). 

In humans and animals, aflatoxins affect dif-

ferent cell wall tissues, inhibit RNA        

function in DNA synthesis, and act 

as immunosuppressive agents. Aflatoxins are 

a serious fungal toxin responsible for the con-

tamination of food commodities and the 

emergence of liver cancer in humans 

which poses a significant threat to human 

health (Croft et al., 1986; Wyllie & 

Morehouse, 1978). 

The World Health Organization (1979) has 

identified the permissible limits of aflatoxin 

in adult foods to be not more than 20 ppb and 

0.5 ppb in milk, whereas it should be 20 ppb 

in feeds. However for baby food, there are no 

limits allowed Smith and Moss, 1985 U.S.  

Ochratoxins are a group of mycotoxins pro-

duced by several species of Aspergillus, es-

pecially A. ochraceous and some species of 

Penicillium (Gnonlonfin et al., 2012). 

They are colorless, crystalline in texture, with 

blue fluorescence usually emitted from them 

when exposed to ultraviolet rays. These tox-

ins dissolve in acidic solutions, 

with moderate solubility in methanol and 

chloroform. OTAs have the ability to bind to 

serum albumin. OTAs could cause intestinal 

ulcers, affect the liver and reduce its efficien-

cy, and affect kidneys, and cause intestinal 

disorders. Zaralennon is another mycotoxin 

and is one of the phenolic compounds with 

estrogenic characteristics (Savino et al., 

2007). It is a crystalline compound, white in 

color, and glows with blue-green fluores-

cence usually emitted from this toxin when 

exposed to wide UV long-waves. Its  discov-

ery was in 1916 when symptoms of vomiting 

and poisoning were described in humans due 

to the consumption of bread made of wheat 

infected by Fusarium, (especially F. gra-

minearum) (Bullerman & Bianchini, 2007). 

This study aimed to identify, isolate, and inves-

tigate the presence of fungi in different samples 

of potato chips imported from different ori-

gins, then estimate some mycotoxins in these 

products. 

MATERIALS AND METHODS 

Sample collection: Fifteen samples of potato 

chips were collected from the local markets 

of Mosul city, which included various global 

origins with different flavors (pepper, papri-

ka, hot spices, and cheese: Table 1).  

Isolation of fungi: One gram from every of 

potato chips’ sample was grounded and trans-

ferred to glass bottles containing 9 ml of ster-

ilized distilled water, mixed with a stirrer, 

and left to settle down. Subsequently, 1 ml of 

the mixture was streaked on three plates of 

PDA for each Sample. Plates were incubated 

at 28
o
C for one to two weeks.  Plates were 

then examined for the developing fungal col-

onies and diagnosed according to the ap-

proved diagnostic keys (de Hoog & Guarro, 

1995; Pitt & Hocking, 2007) 

Diagnosis of Aspergillus species: Diagnosis 

was based on the growth on different media 

and under different temperatures according to 

(Pitt & Hocking, 2007) by using three types 

of media for diagnosis, Czapek Yeast-extract 

Agar (CYA), Malt Extract Agar (MEA), and 

Glycerol (25%) Nitrate agar (G25N)
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Table (1) Types of Potato Chips, Country of origin and flavor additive. 

Sample No. Flavor additive   Manufacturing Country Product    name 

1 Hot&Spicy Belgium Pringles 

2 HotPepper Syria HumHum 

3 Ketchup Iran MazMaz 

4 HotFlavor Turkey Patos 

5 HotPepper SaudiArabia Dream 

6 HotFlavor Turkey Cipso 

7 Paprika Jordan SnackMix 

8 HotPepper Turkey Doritos 

9 Cheese And Onion Kuwait Fico Fresh 

10 Tomato ketchup SaudiArabia Lays  1  

11 French Cheese SaudiArabia Lays  0  

12 Cheese Turkey Patos 

13 Ketchup Syria Lux 

14 Cheese Syria Boshr 

15 Garnish Syria Mamito 

 

Isolates of the Aspergillus species were diag-

nosed depending on the morphological cul-

tural characteristics and its image under the 

microscope by plating them on PDA and in-

cubating at 28 
o 

C for seven days. Culturing 

was done by using a sharp cork borer to 

transfer part of the edge of the colony under 

septic conditions and placing them in the cen-

ter of three agars mentioned above, with three 

replicates of each fungal isolate. Agars were 

incubated in an inverted state under three 

temperatures, 5
o
 C, 25 

o
 C, and 37

 o
 C for 

seven days. Species of the Aspergillus genus 

were diagnosed through their form of growth, 

colony colour, and colony diameter depend-

ing on the taxonomic key of the Aspergillus 

species (Pitt & Hocking, 2007).  

Mycotoxins analyses of potato chips: Be-

fore opening potato chip packages, steriliza-

tion of outer covering was done with 70% al-

cohol. Twenty grams of potato chips samples 

were grounded, placed in plastic bags, and 

subjected to extraction for mycotoxins anal-

yses. Aflatoxin, ochratoxin, and zearalenone, 

were analysed using enzyme-linked immuno-

sorbent assay (ELISA) at the veterinary la-

boratory in the province of Erbil. 

Method of mycotoxins extraction: 

 Five grams of grounded potato chips sam-

ples were transferred to conical flasks. To 

these samples, 25 ml of 70% methanol was 

added when aflatoxin and zearalenone were 

extracted, and 50% was used when ochratoxin 

was extracted. Samples were shaken for three 

minutes then filtered using Whatman No.1 

filter papers. 5 ml of the filtrate was trans-

ferred to a test tube. However, in the case of 

zearalenone, 1 ml of the filtrate was diluted 

four times with sterile distilled water (1:4). 

All samples were placed in the refrigerator 

until analysis.  

ELISA technique was used for samples anal-

yses using Neogene Kits and as follows: 100 

µl of samples and control were pipetted in the 

red plate wells followed by 100 µl of Enzyme 

conjugate, mixed two to three times for ho-

mogenization. Mixtures were transferred to 

white wells in another plate and left for 10-20 

seconds at room temperature. A plate was 

washed with distilled water five times. 

Then 100 µl of the substrate were added and 

mixed for 10-20 seconds and left for 3 

minutes at room temperature. 100µl of stop 

solution was finally added. Results were ob-

tained using Neogen Vertex software Vera 

tax ELISA Reader. 

RESULTS 
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As illustrated in Table 2, it appears that all po-

tato chips’ samples were contaminated with 

fungi and mycotoxins. Pringles potato chips 

brand was contaminated with the following 

fungi; A. niger, A. astus, Penicillium spp., 

Geotrichum spp., and Chaetomium spp., at a 

percentage of 20, 30, 50, 30, and 10% respec-

tively. Hum Hum potato chips were contami-

nated with three fungi: A. terrus, A. niger, 

and Penicillium spp. at 40, 20, and 30% re-

spectively. Three fungi contaminated the 

MazMaz brand samples and included Penicil-

liumspp., Geotrichumspp, and Rhodotorel-

laspp. in descending percentages of 30, 20, 

and 10% respectively. Potato chips were also 

contaminated with three fungi; Penicilli-

umspp., Geotrichum spp. and Mucor spp., at 

40, 20, and 10% respectively.  

The Dream brand of potato chips was con-

taminated with A. jamanicum., Penicillium, 

Geotrichum spp., and Chaetomium spp. at 

percentages of 30, 60, 30, and 10% respec-

tively. The same fungi were isolated from the 

Dream and Cipso brands except for Aspergil-

lus, which was A. flavus, and these fungi 

were in the following percentages 50, 70, 40, 

and 10% in the same order respectively. Two 

species of Aspergilli, A. flavusand A. parasit-

icus were isolated from Snack Mix potato 

chips at a percentage of 80 and 60%, in addi-

tion to Penicillium spp. and Geotrichum spp. 

at a rate of 60 and 10% respectively.  

The same Aspergillus spp. of Snack Mix was 

also contaminating samples from Doritos po-

tato chips in addition to A. niger at a rate of 

70, 70, and 30%. Penicillium was also isolat-

ed from the chips brand at a percentage of 

20%. Five fungi were isolated from Fico 

Fresh potato chips brand including A. niger, 

A.astus, Penicillium spp., Rhizopus spp., and 

Trichodermaspp, at a rate of 30, 40, 40, 10, 

and 20% respectively. Lays with tomato 

ketchup was contaminated with three fungi 

namely Penicillium spp., Mucor spp., 

Rhodotorellaspp., and yeast with percentages 

of 40, 20, 10, and 10% respectively (Table 2). 

Lays2 with French cheese potato chips were 

found to be contaminated with the same fungi 

of the previous Lays type, but with the addi-

tion of Aspergilli (A. versicolor and A. ni-

ger), which were 60 and 30% respectively. 

The Patos brand chips were contaminated 

with two Aspergilli (A. astus and A. jaman-

icum), at 30 and 40% respectively, and 20% 

for Penicillium, Rhodotorella spp. and yeasts. 

 

The Lux type of potato chips was also con-

taminated with two Aspergilli (A. astus and 

A. niger) at 20 and 10%, with Penicilli-

um10%, and Yeasts 10% (Table 2). 
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Table (2) Percentage of fungi isolated from chips. 

Product No. Product name Fungi % of Isolation 

1 Pringles Aspergillusniger 20 

A.astus 30 

Penicillium spp. 50 

Geotrichum spp. 30 

Chaetomium spp. 10 

2 Hum Hum A. terrus 40 

Aspergillusniger 20 

Penicillium spp. 30 

3 MazMaz Penicillium spp. 30 

Geotrichum spp. 20 

Rhodotorella spp. 10 

4 Patos Penicillium spp. 40 

Geotrichum spp. 20 

Mucor spp. 10 

5 Dream A.Jamanicum 30 

Penicillium spp. 60 

Geotrichum spp. 30 

Chaetomium spp. 10 

6 Cipso A.flavus 50 

Penicillium spp. 70 

Geotrichum spp. 40 

Chaetomium spp. 10 

7 Snack Mix A.flavus 80 

A.parasiticus 60 

Penicillium spp. 60 

Geotrichum spp. 10 

8 Doritos A.flavus 70 

A.parasiticus 70 

Aspergillusniger 30 

Penicillium spp. 20 

9 Fico Fresh A.astus 30 

Aspergillusniger 40 

Penicillium spp. 40 
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Product No. Product name Fungi % of Isolation 

Rhizopus spp. 10 

Trichoderma spp. 20 

10 Lays 1 Penicillium spp. 40 

Mucor spp. 20 

Rhodotorella spp. 10 

Yeasts 10 

11 Lays 2 A.versicolor 60 

A.niger 30 

Mucor spp. 20 

Penicillium spp. 30 

Rhodotorella spp. 20 

12 Patos A.astus 40 

A.Jamanicum 30 

Penicillium spp. 20 

Rhodotorella spp. 20 

Yeasts 20 

13 Lux A.astus 20 

A.niger 10 

Penicillium spp. 10 

Yeasts 10 

14 Boshar A.candidus 20 

A.niger 10 

Penicillium spp. 20 

Mucor spp. 20 

Rhodotorella spp. 30 

Yeasts 40 

15 Mamito A.parasiticus 20 

Penicillium spp. 30 

Geotrichum spp. 10 

Rhodotorella spp. 20 

Yeasts 30 
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Five species of molds and yeasts were con-

taminating Bushar potato chips brand; A. 

candidus (20%), A.niger (10%), Penicillium 

(20%), Mucor spp. (20%), Rhodotorella spp. 

(30%), and yeast (40%). the Mamito chips 

were contaminated with four species of fungi 

and yeast which were, A. parasiticus (20%), 

Penicillium spp. (30%), Geotrichum spp. 

(10%), Rhodotorella spp. (20%), and yeasts 

(30%). From figure (1) it is evident that Pen-

icilliumspp. was the most predominant fun-

gi which contaminated different potato chips’ 

brands (27.45%), followed by Aspergillus 

spp. (23.52%). In third place was Rhodotorel-

la spp. (13.72%), while in fourth place was 

Geotrichumspp. and yeasts (9.8%). Chaeto-

miumspp was in fifth place being 7.84%. Mu-

corspp and Trichodermaspp. were the least 

isolated contaminant of different chips’ types 

which accounted for 5.88 and 1.96% respec-

tively.  

 

Figure (1): Percentages of different fungi and yeasts 

isolated from different potato chips’ brands. 

 

The amount of mycotoxins in chips’ samples  

was determined in this study. Table (3) 

shows that all of the chips’ types were con-

taminated with aflatoxin with a percentage 

ranging from 0.1 to 2.5 ppm. While Patos, 

Dream, Cipso, Snack Mix, Doritos, Fico 

Fresh, in addition to Mamito, had no aflatox-

in contamination. Percentages of ochratoxin 

were between 0.1 and 0.5 ppm. While Prin-

gles, Maz Maz, Patos, Doritos, Fico Fresh, 

and Lay's 2 had no ochratoxin contamination. 

Potato chips’ types contaminated with zeara-

lenone had percentages ranging from 4.5 to 

46.4 ppm. However, MazMaz, Fico Fresh, 

and Lay's 1 showed no zearalenone contami-

nation. Finally, Boshar potato chips were the 

most contaminated samples with three myco-

toxins: aflatoxin, ochratoxin, and zeara-

lenone, with percentages of 2.6, 0.5, and 33.2 

ppm respectively. 

It appears that zearalenone was the most 

abundant contaminant (13.81 ppm) among 

the three examined mycotoxins (Fig, 2), fol-

lowed by aflatoxin (0.26ppm), whereas 

ochratoxin, was the least contaminant 

(0.16ppm) in the tested potato chips. 
 

Table (3) Occurrences of mycotoxins in potato chips’ 

samples. 
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1 Pringles 0.3 0.0 6.5 

2 Hum 

Hum 

0.3 0.4 4.5 

3 MazMaz 0.2 0.0 0.0 

4 Patos 0.0 0.0 14.7 

5 Dream 0.0 0.4 7.9 

6 Cipso 0.0 0.1 10.2 

7 Snack 

Mix 

0.0 0.5 11.2 

8 Doritos 0.0 0.0 19.9 

9 Fico 

Fresh 

0.0 0.0 0.0 

10 Lays1 0.1 0.2 0.0 

11 Lays2 0.1 0.0 12.1 

12 Patos 0.0 0.1 26.4 

13 Lux 0.3 0.1 13.2 

14 Boshar 2.6 0.5 33.2 

15 Mamito 0.0 0.4 46.4 
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Figure (2): Mycotoxins in analyzed potato chips. 

DISCUSSION 

When different foods are contaminated by 

various fungi, producing and non-producing 

mycotoxins depends on the fungi itself, the 

type of food product, and the surrounding 

environment (Milani et al., 2013). Despite the 

difficulty of the final elimination of pollution, 

molds, and the presence of mycotoxins, hard 

work is needed to minimize the adverse effects 

of these toxins by using the best way possible, 

whether physical or chemical (Do & Choi, 

2007). 

In the presence of such fungal mycotoxins in 

different imported brands of potato chips, there 

is evidence that Iraqi authorities have failed to 

conduct an inspection and standardization and 

quality control measures. Fortunately, the con-

tamination of various brands is located within 

the limits of 20 ppb, based on the rates ap-

proved by AOAC. The presence of this low 

percentage could be due to the physical separa-

tion of the good potatoes from those contami-

nated before the preparation of potato chips. 

This may remove 40-80% of the aflatoxin that 

is considered to be the most toxic and potent 

carcinogen which has been directly correlated 

to adverse health effects, such as liver cancer. 

Aflatoxins have acute and chronic toxicity pro-

duced mainly by Aspergillus parasiticus and 

Aspergillus flavus in tropical and subtropical 

regions (Milani et al., 2013).This may be due 

simply to the contamination of food additives 

and pepper, which is often contaminated with 

Aspergillus, or because of the composition of 

potato chips, consisting of a mixture of corn, 

rice, flour, and potatoes, as there may be a 

source of pollution or fungal toxins within the-

se components. Also, heat treatment and auto-

clave treatment do not completely remove afla-

toxin from foods (Thieu et al., 2008), despite 

the fact that some studies have shown that 

roasting is a good way to reduce levels of afla-

toxin in peanuts. 

The significance of Aspergillus fungi in food 

comes from its toxic, mutagenic, and car-

cinogenic effects. It has been ranked by the 

International Agency for Research on Cancer 

as one of the first-class carcinogens, and 

there are studies on liver poisoning in Kenya 

and India, that showed that viral hepatitis 

could increase the likelihood of cancer due to 

the presence of ochratoxin residues in sam-

ples of potato chips that have been studied 

and produced by fungi Asperdillus and Peni-

cillium. Fortunately, the level of ochratoxin 

was within the limits allowed in food (20 

ppb) and not more than 5 ppb per kg of body 

weight per day.  

According to data provided by the European 

Commission, the daily consumption of ochra-

toxin ranges from 0.02-1.9 ppb /kg body 

weight /day (Christensen et al., 1977).  

It is interesting to note that some types of po-

tato chips contained moderate levels of zeara-

lenonem despite that no Fusarium spp. were 

isolated from the tested chips. Such results 

may appear confusing, but it could be said 

that Fusarium spp. are the most fungal spe-

cies  present in the processing methods for 

chips’ preparation, while the other species of 

fungi like Aspergillus and Penicillium spp. 

were present during the storage of these food 

products. The presence of zearalenone resi-

dues in potato chips may be due to its high 

stability against different processing meth-

ods, Different concentrations of zearalenone 

were found in all tested potato chips (both in 
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temperate areas like Belgium, or subtropical 

areas such as Saudi Arabia), the worldwide 

incidences of Fusariumgraminearum and 

zearalenone produced by this fungus have 

been well documented (Bahrami-Samani et 

al., 2017). 

As potato chips are considered as a light 

snack the current study’s results were near to 

the average zearalenone level of 20 ppb of 

breakfast cereals, snack foods, popcorn, and 

cornmeal, in the U.S.A. (warner).The hy-

pothesis stated that potato chips may be made 

of a mixture of rice, wheat, corn, and other 

ingredients, which may explain here the pres-

ence of zearalenone, which is frequently 

found in all major cereal grains worldwide, 

also, ubiquity of Fusarium spores (Nelson et 

al., 1983). 

F.graminearum (the producer of zearalenone) 

a soil inhabiter, it is also considered as a 

storage fungus, since growth and toxin pro-

duction may occur under various storage 

condition. Corn and wheat are most suscepti-

ble to invasion by this fungus (Bahrami-

Samani et al., 2017). 

Efforts have been made to reduce the level of 

zearalenone by various chemical, physical, 

and biological processing methods. In this 

study, potatoes were subjected to physical 

methods of heat treatment. The fate of zeara-

lenone depends on its distribution in the food 

matrix and its chemical properties, such as 

heat stability (Krnjaja et al., 2013). 

Although all the tested residual mycotoxins 

(aflatoxin, ochratoxin, and zearalenone) were 

within the permissible limits of these toxins 

in the food commodities intended for human 

consumption, however the new legislation 

indicates that products intended for human 

consumption, or as an ingredient in food 

must comply with a limit of 4 ppb for total 

aflatoxin, ochratoxin and zearalenone.(Park 

& Stoloff, 1989). 

Prevention of mycotoxins formation is be-

lieved to be the best means of managing haz-

ards associated with mycotoxins contamina-

tion. In addition, an effective food safety 

management program must include preven-

tion, setting regulatory limits, the establish-

ment of monitoring programs, control 

through good agricultural practices, control 

through processing, decontamination through 

specific treatments, and consumer and pro-

ducer education (Park & Stoloff, 1989). 

 

CONCLUSION 

Based on the results, it appears that all potato 

chips’ samples were contaminated with fungi 

and mycotoxins, especially Penicillium spp. 

and Aspergillus spp. in addition to some oth-

er fungi. The study also concluded that zeara-

lenone was the highest contaminant (13.81 

ppm) among the three examined mycotoxins, 

followed by aflatoxin (0.26ppm). Whereas 

ochratoxin was the least contaminant 

(0.16ppm) in the analyzed potato chips. 
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عزل وتعريف الفطريات المموثة لرقائق البطاطس المخصصة للأطفال وتقدير السموم الفطرية الموجودة 
 فيها

 نديم احمد رمضانو *هديل احمد العامري
 العراق، جامعة الموصل، كمية العموم، قسم عموم الحياة 

 
 0202ديسمبر  22/ تاريخ القبول: 0202نوفمبر  2تاريخ الاستلام: 

Doi:https://doi.org/10.54172/mjsc.v35i4.332  

تهدف الدراسة الحالية إلى التحري عن وجود الفطريات في عينات مختمفة منن رقنا ق البطناطس المسنتوردة منن  المستخمص:
عينننة مننن رقننا ق البطنناطس مننن السننواق المحميننة لمدينننة الموصننل العننراق مننن  15مناشننيم مختمفننة. وت ننمنت الدراسننة جمنن  

توابل الحارة والجبن. تبين أن عينات رقا ق البطناطس جميعهنا مصادر عالمية مختمفة بنكهات مختمفة من الفمفل والبابريكا وال
كاننت الكثنر انتشنارثا ثنم أننواع  ..Penicillium spp كانت مموثة بالفطريات والسموم الفطرية، وبينت الدراسة أن أنواع فطنر

 .Geotrichum spp ثنم جنامت أننواع .Rhodotorella spp وفي المرتبة الثالثة أنواع خميرة  .Aspergillus sppالفطر

 .Penicillium spp.، Geotrichum spp كنان مموثنا بالفطرينات Pringles وبقينة الخمنا ر. رقنا ق البطناطس منن ننوع

 42بنسنبة  ..Penicillium sppو A.terrusبنن  Hum Hum٪ عمى التوالي. تموث عينات رقا ق البطناطس22، 52بنسبة 
بنسنن   .Penicillium، و.A. jamanicumبنن Dream طس مننن ننوع٪ عمنى التنوالي. أظهننرت عيننات رقننا ق البطنا22و

 Penicillium بنكهنة الطمناطم ببربعنة أجنناس هني Lays1 ٪ عمى التوالي. تموثت عيننات رقنا ق البطناطس62، 22م وية 

spp.  وMucor spp.  وRhodotorella spp.  عمننى التننوالي. وتمننوث رقننا ق 12و 12و 02و 42، والخميننرة بنسنن ٪
 A. Nigerو A. versicolor بالجبننة الفرنسنية بالفطرينات نفسنها لمننوع السنابق ف نلا عنن أجنناس Lays2 عالبطناطس ننو 

 22بنسننبة   A. Jamanicumو A.astus منن الفطريننات وهنني بنناثنينPatos البطناطس٪. تمننوث رقننا ق 22و 62بنسنبة 
الممننوث  zearalenone البطناطس وأن سننم٪ عمنى التنوالي. أظهننرت النتنا د وجننود السنموم الفطريننة فني عينننات رقنا ق 42و

جزم في المميون(، والوكراتوكسين كان الاقل نسبة بنين  2.06جزم في المميون، يميها الفلاتوكسين ) 12.81العمى وبنسبة 
جننزم فنني المميننون(. مننن الدراسننة يمكننن اسننتنتاج أن عينننات الرقننا ق المدروسننة كمهننا أظهننرت وجننود الفطريننات  2.16العينننات )

 aflatoxin   مختمفة ومنها بعض الفطريات المنتجة لمسموم الفطرية. كذلك فإن السموم الفطرية جميعهنا فني العينناتوبنس

 .كانت  من الحدود المسموح بها للاستهلاك البشري  zearalenoneو ochratoxinو
 

 .تموث رقا ق البطاطس، السموم الفطرية، الفلاتوكسين، زيرالينون، الوكراتوكسين الكممات المفتاحية:

https://doi.org/10.54172/mjsc.v35i4.332
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Abstract: This research aims to study mortality rates and identify the direct causes of neonatal 

deaths among newborns at Benghazi Pediatric Hospital. A descriptive case series study was con-

ducted during 2015. Data included; birth weight, gender, residency, duration of hospital stay, age of 

neonates at death, and causes of death. Out of 1610 neonatal admissions reviewed, the total number 

of deaths was 122 during 2015. The data focused on death certificates of neonates and showed that 

the male gender was predominant (62.3 %). Most of them had a birth weight ranged between 2-2.9 

Kg. Approximately 52 % of neonatal deaths in one day were of newborns <1 week old, and 54% 

were full-term  newborns. The most frequent direct single cause of death in neonates was prema-

turity, then neonatal sepsis and congenital heart disease respectively. The study concluded that the 

most frequent causes of infant mortality related deaths were prematurity then neonatal sepsis. Fur-

thermore, future research is recommended, and the calculation of early and late neonatal mortality 

rate with the availability of total live births.  

 Keywords: Neonate, mortality, causes. 

 

INTRODUCTION 

The neonatal period (an infant in the first 28 

days after birth) is a highly vulnerable period 

of life when a neonate may develop certain 

serious problems which lead to death (Babaei 

& Dehghan, 2018; Kumar, Mundhra, Jain, & 

Jain, 2019; Weldearegawi et al., 2015). Neo-

natal mortality is highest in the first 24 hours 

of life and accounts for 65% of infant mortal-

ity (Babaei & Dehghan, 2018). The neonatal 

mortality rate is the number of neonates dy-

ing before reaching 28 days of age, per 1,000 

live births in a given year (Babaei & 

Dehghan, 2018; Kalita, Kalita, Dutta, & 

Sharma, 2019). A World Health Organization 

(WHO) report stated that worldwide neonatal 

mortality rates decreased from 36 deaths per 

1,000 live births in 1990 to 19 cases per 

1,000 live births in 2015, which indicates that 

the neonatal mortality rate has fallen by 45 to 

47% during these years. Whereas according 

to the latest statistics released by the United 

Nations Children's Fund (UNICEF), 2.6 mil-

lion children died in the first month of life in 

2016 – approximately 7,000 newborn deaths 

every day – most of which occurred in the 

first week, with about 1 million dying on the 

first day and close to 1 million dying within 

the next six days(Kliegman, 2016). For every 

baby who dies in the first week after birth, an-

other is born dead (fetal deaths or stillbirths). 

Causes and determinants of neonatal deaths 

and stillbirths differ from those causing and 

contributing to post-neonatal and child deaths. 

Neonatal deaths and stillbirths stem from poor 

maternal health, inadequate care during preg-

nancy, poor management of complications dur-

ing pregnancy and delivery, poor hygiene dur-

ing delivery and the first critical hours after 

birth, and lack of newborn care. Health workers 

at the primary and secondary level of care often 

lack the skills to meet the needs of newborn in-

fants, since the recognition of opportunity is 

only just emerging globally, and their experi-

ence in this area is therefore limited. Over the 

https://doi.org/10.54172/mjsc.v35i4.331
https://crossmark.crossref.org/dialog/?doi=10.54172/mjsc.v35i4.331&amp;domain=pdf&amp;date_stamp=2008-08-14
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last two decades, infant and child survival 

has remained a top global priority. 7.6 mil-

lion children die each year from preventable 

causes worldwide, and of these, about 40% 

die in the neonatal period (Aleshina & 

Redmond, 2005; Bairoliya & Fink, 2018). 

The majority of the neonatal deaths took 

place in impoverished countries where the 

neonatal care standard is below the desired 

level. Under-five mortality is declining at a 

rate of around three percent, yet the reduction 

in the neonatal mortality rate (2.1% per year) 

lags behind the rate of reduction among older 

ages. As infant mortality is the most sensitive 

indicator of population health, a high infant 

mortality rate (IMR) reflects the presence of 

unfavorable social, economic, and environ-

mental conditions during the first year of life 

(Kumar et al., 2019; Weldearegawi et al., 

2015). 

Furthermore, the neonatal outcome is an im-

portant indicator of obstetrics and health care, 

as it has a significant role in providing the in-

formation needed to improve the health status 

of pregnant women, and newborns (Babaei & 

Dehghan, 2018).  Five leading causes of in-

fant death: the United States, 2010–2017 

were congenital malformations, short gesta-

tion, low birth weight, maternal complica-

tions of pregnancy, sudden infant death syn-

drome, and accidents (unintentional injuries) 

(Ely & Driscoll, 2019; He, Akil, Aker, 

Hwang, & Ahmad, 2015)Globally, the leading 

causes of death are estimated to be preterm 

birth (28%), severe infections (26%), asphyxia 

(23%), and congenital anomalies (7%).   

Advances in perinatal and neonatal care have 

significantly reduced neonatal mortality rates 

and have benefited preterm infants admitted to 

neonatal intensive care units (NICU) in the last 

decades. The survival and health of newborn 

babies are a critical part of the push towards 

lower child mortality in the Millennium Devel-

opment Goal 4 and 5. The aim of the United 

Nations’ Millennium Development Goal 

(MDG4 and MDG5) is to reduce newborn mor-

tality in every country to 12 or fewer deaths per 

1,000 live births, and to reduce under-five mor-

tality in every country to 25 or fewer deaths per 

1,000 live births
 (11)

. The neonatal outcome is 

an important indicator of obstetrics and health 

care. It has a significate role in providing the 

information needed to improve the health status 

of pregnant women, and newborns 
(11).

 Neona-

tal mortality rate (NMR) differs from the peri-

natal mortality rate in that it focuses only on 

deaths among live births and covers an extend-

ed period after birth. Early neonatal deaths (ne-

onatal deaths in the first week of life) are more 

closely associated with pregnancy-related fac-

tors and maternal health, whereas late neonatal 

deaths (neonatal deaths 7-28
th

 day of life) are 

associated more with factors in the newborn’s 

environment. 

Common causes of neonatal mortality 

1. Prematurity:  Premature infants come ear-

ly into the world, and they are born fragile, 

small, and weighing less than full term in-

fants. Many of the babies who survive face 

greater risks of significant health problems 

and disability throughout their lives (I.e. 

learning disabilities, visual and hearing 

problems, chronic lung disease and other 

long-term diseases). 

2. Neonatal infections: Neonatal infections   

are a major cause of death worldwide. It is 

estimated that approximately 4 million 

deaths occur annually in developing coun-

tries in the neonatal period. 

3. Birth Asphyxia: It is estimated that in de-

veloping countries, asphyxia causes around 

seven deaths per 1000 births, whereas in 

developed countries, this proportion is less 

than one death per 1000 births . 

4. Respiratory Distress Syndrome (RDS) or 

Hyaline Membrane Disease (HMD): RDS 

is one of the most common causes of neo-

natal respiratory failure. According to the 

National Neonatal Perinatal Database 2003, 

HMD was found to affect 1.2% of total live 

births and contributed to 13.5% of total ne-

onatal deaths. 



Al-Mukhtar Journal of Sciences 35 (4): 287-296, 2020 

 

© 2222 The Author(s). This open access article is distributed under a CC BY-NC 4.0 license. 

ISSN:  online 2617-2186           print 2617-2178 

289 

5. Congenital anomalies:  Congenital mal-

formation such as congenital heart diseases 

and metabolic disorders are common causes 

of infant mortality. 

As birth and death are the two most important 

events in life, any person has legal existence 

between the recorded timings of those two 

events. In addition to the legal importance of 

recording births and deaths, there is im-

portance relevant to vital basic data about the 

population group. Any planned activity in 

concern to the population, including health 

care needs, such statistical information col-

lected from the registration of births and 

deaths. Also, the magnitude of specific dis-

eases can be assessed using registered deaths 

relevant to diseases listed in medical certifi-

cations of death. This makes the registration 

of deaths of paramount importance epidemio-

logically (Kotabagi, Chaturvedi, & Banerjee, 

2004). In an effort to reduce infant and child 

mortality, massive investment has been made 

to improve access to health-care, nutrition, 

hygiene and sanitation, and promote exclu-

sive breastfeeding. As a result, world regions 

have shown reductions in IMR and under-

five mortality rates. However, these 

achievements are challenged by disparities 

that persist among regions and within coun-

tries (Kumar et al., 2019). Therefore, this pa-

per aimed to study mortality in newborns and 

identify the direct causes of neonatal deaths 

to achieve the goal of reducing neonatal 

deaths via policy efforts to promote infant 

health and under-five children in Benghazi – 

Libya.  

Objectives of the study: To study mortality 

and identify the direct causes of neonatal 

deaths among newborn babies.  

MATERIALS AND METHOD 

Design, sample size, and settings of the 

study: A descriptive case series hospital-

based study was conducted from registration 

files in the neonatal intensive care unit and 

death certificates in the statistical department 

in Benghazi Pediatric Hospital.  

Study duration and variables of the study: 

The study was conducted during the period 

between January and December 2015. Out of 

1610 newborn babies admitted to neonatal in-

tensive care in Benghazi Pediatric Hospital in 

the year (2015), the total number of deaths 

was 122. The study’s focus was on death cer-

tificates. Variables studied include the fol-

lowing; birth weight, gender, residency, date 

of hospital admission, duration of stay in the 

hospital, age of neonates at death, and causes 

of death.  

Ethical Considerations: Verbal consent was 

taken from the head of the Intensive Care 

Unit and the head of the Statistical Depart-

ment at Benghazi Pediatric Hospital (Teach-

ing Hospital). Confidentiality of data was 

guaranteed. 

Statistical methods: Statistical analysis of 

study results was performed by the applica-

tion of the statistical package social science 

software version 17 (SPSS).  Data was col-

lected, analyzed, and expressed as frequency 

distributions and then computed in percent-

ages in tables and figures. Simple descriptive 

statistical parameters such as ratio, mean, 

standard deviation, minimum, and maximum 

were done.  For categorical variables, a chi-

square test was applied to test for association. 

A P-value of less than 0.05 was considered 

statistically significant in all statistical anal-

yses. 

RESULTS 

Out of 1610 neonatal admissions reviewed, 

the total number of deaths at Benghazi Pedi-

atric Hospital was 122 (7.5%) of total neona-

tal admissions to the hospital during the year 

2015. The male and female represent 62.3% 

and 37.7% respectively. The male to female 

ratio M:F=1.7:1.The vast majority of neona-

tal mortality cases 91.8%, were residing in 

Benghazi, whereas the minority 8.2%, were 

from outside Benghazi. 
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 The minimum birth weight of neonate mor-

tality was 0.7 mg, and the maximum was 

4.7kg. Whereas the mean birth weight was 

2.63 and the standard deviation of birth 

weight 0.821. Neonatal mortality according 

to hospital stay was classified into four cate-

gories as following: Stay at the hospital from 

0-1 week (78%), more than 1week - 2 weeks 

(13.1%), more than 2 weeks -3 weeks (2.6%) 

and stay at the hospital more than 3 weeks 

was (6.1%). Regarding the distribution of 

newborn mortality according to maturity, 

there were full-term case in more than half of 

newborns (54.1%), (21.3%) were preterm, 

and data was missing in (24.5%) of newborn 

mortality cases. 

Table (1):  Descriptive statistic birth weight of neo-

nate mortality in the Neonatal Intensive Care Unit at 

Benghazi Pediatric Hospital. 
 

Birth weight Number % 

0.7 - 0.9 mg 2 1.6 

1- 1.9 kg 21 17.2 

2- 2.9 kg 42 34.4 

3- 3.9 kg 32 26.2 

4 kg or more 5 4.0 

Missed 20 16.4 

Total 102 100 

 
 

Figure (1): Distribution of mortality among newborn 

babies according to birth weight. 

 

 

 

 

Table (2):  Distribution of age of neonate mortality at 

Benghazi Pediatric Hospital. 

 

Characteris-

tics/Parameters 

Details of age No. % 

 

Death according 

to age 

One day-<1week 63 51.6% 

1week-<2weeks 20 16.39% 

2weeks-<3weeks 19 15.57% 

3weeks-1month 18 14.7% 

 

Table (3):  The causes of admission of newborns to 

Benghazi Pediatric Hospital. 

 

 

 

 

 

 

 

 

 

 

Admission 

Causes 

Diagnosis at admis-

sion 

Frequency % 

Jaundice 550 34.16 

Neonatal sepsis 240 14.9 

Respiratory diseas-

es 

234 14.5 

Prematurity (Birth 

weight  > = 2.4 Kg 

) 

263 16.3 

Convulsion 77 4.8 

Congenital heart 

diseases 

52 3.2 

Multiple  congeni-

tal anomaly  

38 2.4 

Birth asphyxia 25 1.6 

Meningitis 41 2.5 

Insulin dependent 

diabetes 

35 2.2 

Others 45 2.8 

Total admissions 1610 100 

 

The above table shows the diseases or morbid 

conditions which either resulted in a direct 

cause of death or contributed to death. 

 
Table (4):  Causes of death of newborns. 

Causes  of death Number % 

Congenital heart diseases 16 13.11 

Neonatal sepsis 23 18.85 

Respiratory disorders* (respirato-

ry distress syndrome, pneumotho-

rax, aspiration pneumonia) 

27 22.13 

Prematurity 32 26.23 

Multiple  congenital anomaly  14 11.48 

Birth asphyxia 4 3.30 

Metabolic disorders  2 1.64 

Renal impairment  1 0.82 

Bleeding disorders  1 0.82 

Necrotizing enterocolitis (NEC) 2 1.64 

Total 122 100% 
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 Among respiratory disorders, there were 

(Respiratory distress syndrome in fifteen ne-

onates, six neonates had Pneumothorax, 

Brnchopneumia & Aspiration pneumonia in 

five & one neonate had Muconium aspira-

tion). The other causes that contributed to 

death included one case of dehydration, one 

case of intestinal obstruction, two cases died 

due to disseminated intravascular coagula-

tion, and two had Neuroblastoma. Multiple 

causes of death and cardiopulmonary arrest 

were mentioned on 37 (30%) death certifi-

cates of newborns. 

 
Table (6): Cross-tabulation of neonatal sepsis and 

congenital heart diseases’ related mortality distribu-

tion according to gender. 

 

Gender Neonatal sepsis Total 

Number of 

effected 

Number 

of free 

from dis-

ease 

Male 18 58 76 (100%) 

Female 5 41 46 (100%) 

Total 23 99 122(100%) 

Pearson Chi square = 3.076,     df=1,   P value = 0.079 

(non-statistically significant). 

Gender Congenital heart disease Total 

Number of 

effected 

Number 

of free 

from dis-

ease 

Male 11 41 52(42.6%) 

Female 5 65 70(57.3%) 

Total 16 106 122(100%) 

Pearson Chi square = 0. 327,   df=1,    P value =0.568 

(non-significant because, p value higher than 0.05. No 

statistical significant difference was observed. 

None of the neonates’ mortality due to sepsis or due to 

congenital heart diseases was related with gender, ei-

ther male or female.  

 

DISSCUSSION 

  Out of 1610 neonatal admissions to the 

Benghazi Children Hospital during 2015, 

there were 122 neonatal deaths (7.5%). The 

remaining 1488 (92.4%) neonates were dis-

charged after improvement. In this study, the 

male gender was predominant. Nearly 52 % 

occurred in the first week of life (early neo-

natal death at one day - <1 week). These re-

sults are similar to the data reported by Fituri 

et al. 2014-2016, which recorded 28930 

newborn babies admitted to the neonatal in-

tensive care unit. In the Tripoli medical cen-

ter, reported neonatal deaths were at 3.2%, 

and the neonatal mortality rate (NMR) calcu-

lated was 10.1/1000, where 250 of the babies 

died in the neonatal period, and 38 babies 

died in the post-neonatal period.  65.3% of 

the neonatal deaths occurred in the first week 

of life, while 21.5% died in the late neonatal 

period (Sherlala, Sabei, & Fituri, 2017). 

Likewise, a study conducted by Minyahil 

(2014) showed that most neonatal deaths oc-

cur in the 1
st
 week of life (Woldu et al., 

2014). 

In this study, more than half of the deaths 

were full-term babies (54%). Most of them 

had a birth weight ranged between 2 -2.9 Kg 

and 3- 3.9 Kg. A limited number of babies 

were below 2.5Kg. Regarding the maturity of 

newborns with neonatal deaths, a fair amount 

of data was missing, nearly 25% of the sam-

ple size (not written in the medical records 

whether the babies were delivered full-term 

or premature). This makes an error in the 

findings that affects the results. The neonatal 

deaths in full-term babies with normal weight 

in this study were explained based on missing 

data, and these results were inconsistent with 

the literature. 

The present study demonstrated that the vast 

majority of the neonates died in the first 

week of life compared with other studies 

(Bashir M. et al. 2018; (Gebremedhin, Berhe, 

& Gebrekirstos, 2016; Warren & Anderson, 

2009) 

 

The common causes of admission to the ICU 

at Benghazi Children Hospital were Jaundice 

followed by prematurity. Whereas Rakesh’s 

study in 2019 revealed that neonatal jaundice, 

birth asphyxia, and sepsis are the most com-

mon causes of admission (Kumar et al., 

2019).  Another study conducted by Homa 

and his colleagues in Kermanshah in Iran 
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2014-2016 found that understanding the 

causes of death in neonatal intensive care 

units and the modifiable factors associated 

with death could possibly reduce infant mor-

tality. It is necessary to identify the causes of 

mortality in each country or country regions 

in order to minimize it. The study also 

demonstrated that the most common causes 

of neonatal death were prematurity (gesta-

tional age below 37 weeks), and its related 

complications, for example, respiratory dis-

tress syndrome and sepsis. The highest death 

rate occurred in the first week of birth and 

during the night shift. Also, the highest num-

ber of infant deaths was of boys, and lowest 

number was of those resuscitated in the de-

livery room. Considering the high prevalence 

of neonatal mortality with lower gestational 

age, more care in preventing preterm deliv-

ery, as the most important cause of neonatal 

mortality, can be of particular importance in 

reducing neonatal mortality (Babaei & 

Dehghan, 2018).
 

Another similar study in Misurata - Libya re-

ported that the infant mortality rate and neo-

natal mortality rate, which plays an important 

role in health planning and neonatal outcome, 

is a major indicator of obstetrics and health 

care, where it has an important role in provid-

ing the information needed to improve the 

health status of pregnant women and new-

borns (Bashir et al. 2014).  

The missed data can lead to errors in the re-

sults.(Angus, Linde-Zwirble, Clermont, 

Griffin, & Clark, 2001). The study findings 

indicated that the most frequent direct single 

cause of death in neonates was prematurity 

(26.2%), then neonatal sepsis, and congenital 

heart disease (18.8% and 13.1%) respective-

ly. Also, a multiple congenital anomaly was 

on (11.4 %) of death certificates and cardio-

pulmonary arrest was mentioned on 37 of the 

death certificates of newborns. 

Another study in Egypt in 2000 showed that 

prematurity was the primary cause of death in 

Egyptian neonates, while the WHO estimates 

gave infections, including tetanus, as the 

main cause (Campbell et al., 2004). 

A retrospective study was conducted by 

Dulal et al. in Tezpur- India the finding were 

a decreasing trend of neonatal mortality rates 

(NMR) in Tezpur. Birth asphyxia, low birth 

weight, and sepsis are the leading causes of 

neonatal mortality. This neonatal mortality 

can be brought down by providing adequate 

antenatal care, improving maternal nutritional 

status, close monitoring of fetal wellbeing in 

pregnancy, the timely intervention of deliv-

ery, good neonatal resuscitation care, and 

early referral of sick newborns to neonatal in-

tensive care units (Kalita et al., 2019).     

While, a study in Jimma-Ethiopia also  repre-

sented the major factors that affect the sur-

vival time of preterm were prenatal Asphyx-

ia, Sepsis, Hyaline membrane disease, jaun-

dice, gestational age, temperature, and respir-

atory distress syndrome for time to death of 

premature infants. Furthermore, a previous 

study found the same findings (Wang et al., 

2013; Wesenu, Kulkarni, & Tilahun, 2017). 

A previous study reported that with advances 

in diagnostic and treatment modalities as well 

as government initiatives to decrease neona-

tal mortality, significant achievements have 

been made. Common causes of mortality 

were birth asphyxia, sepsis, and prematurity 

(Kumar et al., 2019). 

Furthermore, (Jain et al., 2019) performed a 

study that reported that the causes of neonatal 

deaths were prematurity-related complica-

tions followed by intrapartum-related events. 

Birth asphyxia and sepsis accounted for most 

neonatal deaths, 80% of which are preventa-

ble with simple interventions. Understanding 

the cause and timing of neonatal deaths is 

critical for forming public health policies tar-

geted at reduce the neonatal mortality rate 

(Jain et al., 2019).  

Whereas a Tripoli-Libya study recorded that 

prematurity and its complications were the 
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main cause of death (Sherlala et al., 2017). 

Similarly, deaths due to respiratory distress 

syndrome were common in preterm and male 

neonates (Iyer, Naveen, Suma, Kumarguru, & 

Sweta, 2018). Finally, a study in Indonesia 

found that hyaline membrane disease, neona-

tal infection, and prematurity are responsible 

for high morbidity and mortality rates among 

neonates (Sastroasmoro, 1998). In addition, 

the current study showed that the M:F ratio 

was 1.7:1. However, the association between 

congenital heart disease, neonatal sepsis, and 

gender in deceased newborns was insignifi-

cant (No statistically significant difference 

was observed).  The common cause of neona-

tal admission to Benghazi Pediatric Hospital 

was Jaundice, followed by respiratory disor-

ders and neonatal sepsis. These findings are 

in agreement with the respiratory disorders 

reported in literature, as neonatal sepsis is the 

most frequent cause of admission for neona-

tal intensive care in both term and preterm  

(Ezeh, 2017; Goldenberg, Culhane, Iams, & 

Romero, 2008; Kliegman, 2016; Moise, 

2018); Amorim, et al, 2018).  

Limitation of the study: The data collected 

in this study only reflected a percentage of 

Benghazi Pediatric Hospital cases and not all 

cities in the country. The results may lack 

generalizability due to the short period of 

time at which the study was conducted. Im-

portant missing information not recorded in 

medical records was significant in some vari-

ables such as mothers’ age, parity, and ma-

ternal complications. Also important data for 

the neonates were missing such as birth 

weight and maturity. Therefore, lack of in-

formation on the death certificates creates er-

rors. Unfortunately, with regard to the total 

live births in 2015, no data was collected due 

to legal issues. Consequently, the neonatal 

mortality rate could not be calculated. 

CONCLUSION 

Based on the current study’s results, the male 

gender was predominant. The vast majority 

of neonatal mortalities were admitted to the 

Hospital from Benghazi city. Most newborns 

had a normal delivery. Few newborns were 

delivered by caesarean section. There were 

122 neonatal deaths, where nearly half of 

them died before the first week, which is a 

warning sign for health services. Most new-

borns stay in hospital from one to ten days. 

Also, the current study concluded that the 

most frequent causes of neonatal-related 

deaths were prematurity, then neonatal sep-

sis, and congenital heart disease. Also, multi-

ple congenital anomalies were recorded on 

death certificates. In addition, among multi-

ple causes of death, cardiopulmonary arrest 

was mentioned on newborns’ death certifi-

cates. 
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 لحديثي الولادة المركزة العناية وحدة في الولادة حديثي الأطفال وفيات
 ليبيا. -للأطفال  بنغازي بمستشفى 

 ومحمد مسعود الفرجاني *زهرة منصور ، سعيدة عمي عبد الله

 بنغازي -كمية الطب البشري، جامعة بنغازي  الأطفال،قسم 

 0202ديسمبر  02/ تاريخ القبول: 0202نوفمبر  51تاريخ الاستلام: 
Doi:https://doi.org/10.54172/mjsc.v35i4.331  

وت ديددد الأسددباب المباشددرة لوفيددات الأطفددال  دددي ي الددولادة فددي مستشددفد  ،الوفيددات معدددلاتلددد دراسددة يهدددا الب ددث   :المستتتصم 
 ،والجددنس ، يددث تشددمل البياندداتن الددوزن عنددد الددولادة  0251وأجريددت دراسددة و ددفية لسمسددمة ال ددالات  ددلال عدام  بنغدازي لططفددال 

 ددي ي  الدة تدم مراجعتهدا ل 5152من أ دل  ة وأسباب الوفا ،وعمر  دي ي الولادة عند الوفاة ،ومدة الإقامة في المستشفد ،والإقامة
 وفدداة المواليدددركددزت البيانددات عمددد شددهادات   0251 ددلال عددام  500الددولادة تددم قبددولهم بالمستشددفد، كددان العدددد الإجمددالي لموفيددات 

ت ٪ مددن وفيددا10رب مددن امددا يقدد كجددم  2 0 - 0٪(  تددراوو وزن معظمهددم عنددد الددولادة بددين 0 10) هددم الغالددب أن الددوكوروأظهددرت 
كددان السددبب الو يددد المباشددر  المدددة  و٪ أطفددال مكتممدد15و  ،عمددارهم أقددل مددن أسددبوعكانددت ل دددي ي الددولادة أ فددي يددوم وا ددد المواليددد

ا لموفدداة عنددد   ددم أمددراق القمددب  ،الوليدددي )التهابددات المواليددد(  ددم الإنتددان ،هددو الإنتددان ال ددداجيطفددال  دددي ي الددولادة الأالأك ددر شدديوعل
نتدددان ت الوفددداة ل ددددي ي الدددولادة كاندددت الإشددديوعا والمرتبطدددة ب دددالاك دددر أن الأسدددباب الألدددد  م دددت الدراسدددة   ال مقيدددة عمدددد التدددوالي 

فر  جمدالي المبكدرة والمتدر رة مدو تدو و سداب معددل وفيدات المواليدد و دد بدالب وث المسدتقبمية تنتدان الوليددي  كدول  ،  م الإال داجي
  الأ ياءالمواليد 

   ، المسببات، الوفياتالولادة  دي و الكممات المفتاحية:
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Abstract: The study aimed to evaluate the association between the time of postpartum dis-

charge and symptoms indicative of complications during the first postpartum week. The 

cross-sectional study included 753 women with vaginal delivery at Al-Jamhorya teaching 

public hospital without complications were interviewed before the hospital discharge and sev-

en days after. The time of postpartum discharge was classified as early (≤24hours) or late 

(>24hours). A total of 753 mothers were enrolled in the study. The majority (94.3%) of the 

mothers stayed in the hospital ≤24hours, 4.1% >24hours, and 1.6 % were discharged against 

medical advice. The mean duration of hospital stay was 12.1±6.1 hours, with a minimum hos-

pital stay of 2 hours and a maximum stay of 46 hours. The prenatal care was satisfactory in 

91.2%. Prenatal care was satisfactory in 91% of early discharge mothers and 93.5% in the late 

group. This slight difference was not statistically significant. After delivery, 8.4% had urinary 

tract infections. Urinary tract infection after delivery occurred in 8.2% of mothers with early 

discharge and 12.9 % in mothers with late discharge. This difference was not statistically sig-

nificant. Complications of episiotomy were recorded in 79.9% of mothers with early dis-

charge and 61.3% in late discharge. This difference was statistically significant. The study’s 

conclusions indicated that late discharge mothers had received anesthesia and performed epi-

siotomy more than early discharge mothers. Complications of episiotomy were recorded more 

in mothers with early discharge than in late discharged mothers. It is recommended that a ran-

domized clinical trial is best to evaluate the association between the time of discharge postpar-

tum and the presence of complications, also to attain safety and possible benefits of shorter 

hospital stay.   
 

Keywords: Early Hospital Discharge, Vaginal Delivery, Puerperal Complications 

 

INTRODUCTION 

Maternal morbidity refers to complications 

that have arisen during the pregnancy, deliv-

ery, or postpartum period. Every year an es-

timated 50 million women are affected by 

maternal morbidity. Defining, interpreting, 

and measuring maternal morbidity, however, 

is recognized to be difficult, and the preva-

lence of such morbidity (both general and 

specific) has been poorly described.(Fortney 

& Smith, 1999; Organization, 1998). Over 

the past decade, the nature and extent of 

postpartum maternal morbidity have received 

increasing interest in both developed and de-

veloping countries, with a range of research 

methods of varying sophistication being used 

to identify long and short-term and acute and 

chronic morbidity following childbirth. 

(Fikree et al., 2004; M. Chama, 2000; 

https://doi.org/10.54172/mjsc.v35i4.333
https://crossmark.crossref.org/dialog/?doi=10.54172/mjsc.v35i4.333&amp;domain=pdf&amp;date_stamp=2008-08-14
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Organization, 1998; Silverton, 1993; 

Waterstone et al., 2003). 

The WHO (1998) defines the postpartum pe-

riod, or puerperium, as beginning one hour 

after the delivery of the placenta and continu-

ing until 6 weeks (42 days) after the birth of 

the infant.(Organization, 1998). As the wom-

an recovers from labour, adapts to her new 

role, and reverts physically to her non-

pregnant state, it is an exceptional but critical 

time for both the mother and her infant 

(Cunningham F, 2001). 

Many of the complications leading to post-

partum maternal morbidity arise during labor 

and delivery and in the first 1–2 weeks fol-

lowing delivery; for at least 18 million wom-

en, these morbidities become long-term and 

are often debilitating. Major acute obstetric 

morbidities include haemorrhage, sepsis, and 

pregnancy-related hypertension. Longer-term 

morbidities include uterine prolapse, vesico-

vaginal fistulae, incontinence, dyspareunia, 

and infertility (Koblinsky & Tinker, 1994). 

Fortney & Smith have described six dimen-

sions to maternal morbidity: etiology, severi-

ty, duration, time of onset, accumulation, and 

sequelae. However, in many developing 

countries, health services data on postpartum 

morbidity remains extremely limited. In re-

cent years, there has been growing interest to 

determine the ideal time for postpartum dis-

charge for optimal maternal and child out-

comes. (Fikree et al., 2004; M. Chama, 2000; 

Organization, 1998; Silverton, 1993; 

Waterstone et al., 2003). Hospital length of 

stay after childbirth has decreased progres-

sively during the past 60 years. (Braveman et 

al., 1996; Koblinsky & Tinker, 1994; 

Madden et al., 2002). In the early 1980s in 

Mexico, the Mexican Social Security Insti-

tute developed the program Atención de Par-

to de Bajo Riesgo (Care for Low-Risk Deliv-

ery), which resulted in a six-hour reduction in 

postpartum hospital stays. (Britton et al., 

1994; Yaffe et al., 2001). 

For women who have uncomplicated vaginal 

deliveries, the American College of Obstet-

rics and Gynecology (ACOG) defines early 

discharge as a hospital stay lasting 48 hours 

or less and considers a stay of 24 hours or 

less as very early discharge (VED). (Hellman 

et al., 1962; Lieu et al., 2000; Norr & Nacion, 

1987). This study hypothesizes that shorter 

postpartum stays are associated with poor 

health outcomes because of the decreased 

probability of detecting postpartum compli-

cations, as has been found in studies with 

other populations (Norr & Nacion, 1987).  

Objective: To evaluate the association be-

tween the time of postpartum discharge and 

symptoms indicative of complications during 

the first postpartum week. 

MATERIAL AND METHODS 

Study Subjects and Setting: 753 women 

with vaginal delivery at Al-Jamhorya teach-

ing public hospital without complication 

were interviewed before the hospital dis-

charge, and seven days after the Time of 

postpartum discharge, which was classified 

as early (≤24 hours) or late (>24hours). 

Study sample: (A convenient sample of 753 

Women). 

Study duration: The study was conducted 

during a period of 6 months, from January 

2014 to June 2014. 

Inclusion criteria: a) vaginal delivery of a 

live singleton term infant (gestational age 37 

to 41 weeks); b) uncomplicated pregnancy 

without concomitant diseases such as diabe-

tes, hypertension, preeclampsia, cardiopathy, 

epilepsy, or evident infections; and c) resi-

dence in Benghazi City.  

The exclusion criteria were refusal to partic-

ipate, and residing outside the city. The with-

drawal criteria were failure to locate the pa-

tient after three attempts. 
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Four trained interviewers evaluated medical 

records to select subjects who fulfilled the 

inclusion criteria and then invited eligible 

mothers to participate in the study. 

 To collect the following baseline data, se-

lected mothers were asked to participate in a 

face-to-face interview before leaving the 

hospital: a) socio-demographic characteris-

tics; b) gynecologic and obstetric history; c) 

prenatal care assessed; d) delivery events, 

including vaginal lacerations; and e) clinical 

characteristics of the immediate puerperium, 

(considered as the 24 hours following deliv-

ery). A chart review was performed for all 

cases to corroborate questionnaire data and 

obtain clinical information. Information 

about the time of discharge was retrieved 

from medical records after discharge. Moth-

ers were invited for a medical visit seven 

days after delivery, at this visit, mothers un-

derwent another face-to-face interview to ob-

tain information related to maternal postpar-

tum health. Mothers who failed to attend the 

7-day follow-up appointment, would be con-

sidered as lost to follow up. 

The study outcome variable was the presence 

of self-reported symptoms in early puerperi-

um. This variable was measured using symp-

toms reported by the mother during an inter-

view conducted seven days after hospital dis-

charge. Symptoms were categorized as sug-

gestive of a) urinary tract infection (dysuria, 

frequent urination, bladder tenesmus); b) epi-

siotomy complications (local pain or discom-

fort, bleeding, separation of sutures, c) episi-

otomy infection (purulent discharge, pain, 

warmth, and redness in the area); d) endome-

tritis: (uterine pain, foul-smelling lochia, and 

fever or shivering); f) mastitis and/or mam-

mary abscess (pain, heat, and redness or 

cracking of nipples); and g) other reported 

symptoms or hospital readmission. 

Statistical analysis:  Data were analyzed us-

ing a statistical package for social science 

(SPSS) version 18. Descriptive statistics, 

such as mean, standard deviation, median and 

mode were used. Inferential statistics were 

used when needed, as Chi-square(x
2
) to find 

the difference in the distribution of the varia-

bles between the two groups, P-value was 

considered significant when ≤ 0.05. Data 

were presented in tables and figures, which 

were the figures done by Microsoft Excel 

2003. 

RESULTS 

The majority of women (54%) were in the 

age group between 21-30 years followed by 

31-40 years old, as shown in figure 1. 

 

Figure (1):  Distribution of mothers according to age 

(years). 

Table (1): Distribution of mothers according to their 

level of education. 

Level of education No. % 

Illiterate 14 1.9 

Primary School  85 11.3 

Preparatory School  399 53 

Secondary School  251 33.3 

University 4 0.5 

Total 753 100 

The Relationship between duration of hospi-

tal stay (hours) and type of anesthesia 

X
2
=8.906 df=2; p=0.012 (Significant) ac-

cording to (table 2). 
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Table (2): Distribution of mothers according to time 

of postpartum hospital discharge and type of anesthe-

sia. 

Type of 

anesthesia 

Duration of hospital stay 

(hours)  

Total 

≤24 >24 

No. % No. % No. % 

Local 485 68.4 29 93.5 514 69.4 

Not given 224 31.5 2 6.5 226 30.5 

Epidural  1 0.1 0 0 1 0.1 

Total 710 100 31 100 741 100 

The relationship between the time of postpar-

tum hospital discharge and prenatal care: 

(Prenatal care was satisfactory in 91.2%, 

where only 8.8% of the cases were unsatis-

factory). Prenatal care was satisfactory in 

91% of early discharge and 93.5% in the late 

group: e. X
2
=0.240 df=1; p=0.624, and this 

slight difference was not statistically signifi-

cant (Not Significant). The relationship be-

tween time of postpartum hospital discharge 

and vaginal laceration: p= 0.174 (Not signifi-

cant) according to information as shown in 

(table 3).  

Table (3): Distribution of mothers according to com-

plications. 

Complications  Details No. Percent% 

Vaginal laceration 
Yes 113 15% 

No 640 85% 

Urinary tract infec-

tion (after delivery)  

Yes 63 8.4% 

No 620 82.3% 

Not known   70 9.3% 

History of Thrombo-

embolic complica-

tion( after delivery) 

Yes 6 0.8% 

No 675 89.6% 

Not known   72 9.6 

After delivery, 8.4% had urinary tract infec-

tions. Urinary tract infection after delivery 

has occurred in 8.2% of mothers with early 

discharge and 12.9 % in mothers with late 

discharge, this difference was not statistically 

significant.  Late discharge mothers had re-

ceived anesthesia and performed episiotomy 

more than early discharge mothers. A com-

plication of episiotomy was recorded more in 

mothers with late discharge than in early dis-

charged mothers as shown in (figure 2). 

 

Figure (2): Distribution of mothers according to 

complications of episiotomy. 

From this study, it was observed that pain 

and infection were recorded in mothers with 

late discharge more than early discharge. The 

pain constituted 62.5% in the late group, as 

shown in (table 4), and 45.9% in the early 

group. The infection was recorded in 25% of 

the late group and only 8.1 % of the early 

group, as observed in (table 4). 

Table (4): Relationship of mothers according to time 

of postpartum hospital discharge and type of compli-

cations of episiotomy. 

Types of epi-

siotomy 

complications 

No. Total 

≤24 >24 

No. % No. % No. % 

Pain 34 45.9 5 62.5 39 47.6 

Pain & red-

ness  

25 33.8 1 12.5 26 31.7 

Infection 6 8.1 2 25 8 9.8 

Separation of 

suture 

6 8.1 0 0 6 7.3 

Redness in 

the area 

3 4.1 0 0 3 3.6 

Total 74 100 8 100 82 100 

X2= 7.236 df=2; p= 0.027 (Significant).  

Complications of episiotomy were recorded 

in 79.9% of mothers with early discharge and 

61.3% in late discharge. This difference was 

statistically significant. Relationship between 

time of postpartum hospital discharge and 

mastitis after delivery: X
2
=1.468 df=2; 

p=0.480. (Not significant) according to the 
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information from (figure 3). 

 

Figure (3): Distribution of mothers according to the 

history of mastitis after delivery. 

 Furthermore, in the following table, we 

demonstrate the difference in early and late 

discharge according to many variables with 

mean and standard deviation all of which are 

recorded in table 5. 

Table (5): Characteristics describing mothers studied 

according to time of postpartum hospital discharge, 

Al-Jamhorya Hospital, Benghazi.  

Variable 
Early discharge 

(≤24hrs) n(%) 

Late discharge 

(>24hrs) n(%) 

Duration of hospital 

stay 

Mean±St.Dev. 

11.4±5.2 

Mean±St.Dev. 

27±4.5 

Obstetric history 

Satisfactory 

Unsatisfactory  

 

646(91) 

64(9) 

 

29(93.5) 

2(6.5) 

Status of the patient at 

the time of admission 

Second stage 

Ruptured membranes 

 

97(13.7) 

189(26.6) 

 

3(9.7) 

8(25.8) 

Procedures 

Labour induction 

Application of enema 

Episiotomy 

Bladder catheter at the 

time of delivery 

Yes 

 

189(26.6) 

0(0) 

406(57.2) 

 

412(58) 

 

8(25.8) 

0  (0) 

27(87.1) 

 

21(67.7) 

Type of anesthesia 

None 

Local 

Epidural 

 

224(31.5) 

485(68.4) 

1(0.1) 

 

2(6.50 

28(93.5) 

0(0) 

DISCUSSIONS 

A total of 753 mothers were enrolled in the 

study. The majority (94.3%) of the mothers 

stayed in the hospital ≤24hour, 4.1% 

>24hours, and 1.6 % were discharged against 

medical advice.  

The mean duration of hospital stay was 

12.1±6.1 hours, with a minimum hospital 

stay of two hours and a maximum stay of 

46hours. Another study conducted by 

Dolores RV in Mexico 2009 recorded that 

68.6% had early postpartum discharge, with a 

mean hospital stay of 21.5± 8.5hours.
 
The 

study also showed that although there was no 

association between early discharge and the 

severity of complications during early puer-

perium for all mothers, the presence of symp-

toms decreased among women who received 

indications to have a medical checkup one 

week later. Symptoms also decreased among 

women with early discharge and satisfactory 

prenatal care, compared with those with early 

discharge and unsatisfactory prenatal care, 

suggesting a positive effect of adequate pre-

natal care even with an early discharge. This 

correlation deserves further study to better 

understand its importance. Consequently, the 

researchers concluded that there was no asso-

ciation between early discharge and symp-

toms of complications during the first post-

partum week; the odds of complications were 

lower for mothers with early discharge and 

satisfactory prenatal care (Ramírez-

Villalobos et al., 2009). 

  The results of the current study showed that 

prenatal care was satisfactory in 91.2%. Pre-

natal care was satisfactory in 91% of early 

discharge and 93.5% in the late group and 

this slight difference was not statistically sig-

nificant p=0.624, and the mean age of moth-

ers was 29.4± 5.8years, with a minimum age 

of 15years and a maximum of 43years. A ma-

jority (91.9%) was in the age group between 

21years to 40years. Furthermore, the age of 

mothers with an early discharge was similar 

to those with a late discharge, and there was 

no statistical difference between the two 

groups p=0.838. This result was similar to 
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other studies. (Ramírez-Villalobos et al., 

2009)
 
  

In this study, the complications of episiotomy 

were recorded in 11.6% of the patients. The 

complication of episiotomy was recorded in 

79.9% of mothers with early discharge and 

61.3% in late discharge. This difference was 

statistically significant p= 0.027. 

Furthermore, readmission to the hospital after 

delivery was recorded in 4 mothers (0.5%), 

and all of them were in the early discharge 

group. In other studies, no significant differ-

ences were found in the rates of maternal re-

hospitalization (1.9% in the early discharge 

group vs. 2.3% in the control group) (Bueno 

et al., 2005). 

In this study, an episiotomy was done in 

57.2% of early discharge cases and 87.1% in 

those with a late discharge. This difference 

was statistically significant p = 0.001. A 

bladder catheter was done during labour to 

58% of mothers with early discharge and 

67.7% in late discharge. This difference was 

not statistically different (p = 0.283). 

 Whereas, a case-control study in India 2015 

reported that: the younger mothers who had 

first time accessed antenatal services and 

who had less than three ANC visits during 

the antenatal period, and mothers delivering 

in government hospitals in addition to not 

having any complications during delivery, 

and those who requested early discharge, and 

were discharged within 48h of delivery, were 

more likely to have discharged early from 

hospitals, in addition to lack of insistence by 

doctors against early discharge.  

The normal condition of mothers, babies, and 

multiparous mothers were the main reasons 

for early discharge as perceived by the health 

care providers. It is important to design ap-

propriate strategies to ensure timely dis-

charge, and they should have local level ac-

ceptance. (Nipte et al., 2015) 

The current study’s findings demonstrated 

that 8.4% of mothers after delivery had uri-

nary tract infections. Urinary tract infection 

after delivery has occurred in 8.2% of moth-

ers with early discharge and 12.9 % in moth-

ers with late discharge. This difference was 

not statistically significant, p=0.483, this re-

sult was similar to the result of other studies 

(Ramírez-Villalobos et al., 2009). The com-

plication of episiotomy was recorded in 

11.6% of the patients. A complication of epi-

siotomy was recorded in 79.9% of mothers 

with early discharge and 61.3% in late dis-

charge, this difference was statistically sig-

nificant p= 0.027. 

 Pain at the episiotomy site was recorded in 

46% of the mothers, pain, and redness in 

32.2%, infection in 10.3%, separation of the 

suture in 8%, and redness in 3.5%. Pain and 

infection were recorded in mothers with late 

discharge more than early discharge. The 

pain constituted 62.5% in the late group, and 

45.5% in the early group. The infection was 

recorded in 25% of the late group and only 

9.1 % of the early group. 

 History of mastitis was positive in 9.8% of 

the patients. Mastitis after delivery was rec-

orded in 9.7% of mothers with early dis-

charge and 16.1% in mothers with late dis-

charge. This difference was not statistically 

significant p= 0.480. 

 History of thromboembolic complication af-

ter delivery was positive in six mothers 

(0.8%), and all of them were in the early dis-

charge group. The causes of early discharge 

of mothers from hospital after delivery could 

be explained by various reasons such as dis-

satisfaction about hospital accommodation or 

care, need to take care of other children at 

home, feeling more comfortable at home, and 

no beds in the hospital. The results of the In-

dian study of early discharge among mothers 

who delivered in government hospitals, are 

similar when compared to observations in 

some studies from overseas. This probably 
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results from a high caseload and lack of ade-

quate space for hospitalization in the wards. 

Even though the national guidelines recom-

mend retention of mothers after delivery in 

the hospitals for 48 h or more, bed availabil-

ity can become an issue in the case of busy 

health facilities. Hence, infrastructural ex-

pansion in terms of providing more beds, and 

making the hospital stay more comfortable at 

primary health care levels, becomes critical. 

The absence of maternal complications is as-

sociated with early discharge, and women 

with complications are retained in hospitals 

for longer periods (Nipte et al., 2015). 

Similar findings were reported in studies 

from New Delhi, India, and the United 

States. Relatives, family members, and moth-

ers who had no complications during delivery 

need to be motivated to agree to stay in the 

hospitals after delivery for a minimum of 48 

h to ensure an uneventful postpartum period. 

Additionally, the issue of early discharge is 

also decided by other socio-cultural factors. 

Elderly females in the family or close rela-

tives or spouses of mothers need to be edu-

cated on delivery-related complications and 

the need for a 48 h hospital stay after the de-

livery. Various other reasons for seeking ear-

ly discharge from hospitals may be: dissatis-

faction about hospital accommodation or 

care, need to take care of other children at 

home, feeling more comfortable at home, re-

ducing out of pocket expenditure due to 

longer hospitalization, perception of getting 

to know the baby better at home, preventing 

disturbance due to hospital routines, and de-

sire to be close to the family. These reasons 

can be addressed through improving the hos-

pital environment and allowing better and 

easy contact between the mothers and their 

families (Nipte et al., 2015). 

It is important to emphasize that the medical 

risks to mothers and babies excessively out-

weigh the perceived benefits of early dis-

charge, and Information Education Commu-

nication (IEC) strategies need to focus on 

this. The mothers’ level of education, in-

come, parity, gestational age, and birth 

weight of babies, were not observed to be as-

sociated with early discharge. Similar obser-

vations concerning gestational age, infant 

birth weight, and parity were made in a study 

from the United States of America. 24 How-

ever, some other studies have reported con-

tradictory observations (Nipte et al., 2015).
 

A systematic literature review similar to our 

study entitled vaginal delivery: how does ear-

ly hospital discharge affect mother and child 

outcomes? Conducted by (Benahmed et al., 

2017) concluded that the currently available 

literature provides little scientific evidence to 

guide postpartum discharge policy planning. 

The evidence-based randomized control trials 

(RCTs) are old, with the most recent trial 

published 10 years ago, and the quality of 

evidence of these trials is poor. The more re-

cent evidence is based only on two very poor 

quality non-randomized studies (Benahmed 

et al., 2017) 

Moreover, the concept of the early discharge 

itself is very variable across studies, leading 

to health outcomes being measured at varia-

ble times after delivery.  

Despite these limitations, early discharge 

seems to be safe for both mother and new-

born. Breastfeeding did not seem to be af-

fected. Because of the lack of robust clinical 

evidence and full economic evaluations, the 

current data neither support nor discourage 

the widespread use of early postpartum dis-

charge. Before implementing an early dis-

charge policy, Western countries with longer 

lengths of hospital stays, such as France and 

Belgium, may benefit from testing shorter 

lengths of stay in studies with an appropriate 

design (e.g. randomized) (Benahmed et al., 

2017; Brown et al., 2002).  

In our study, the mothers who fail to attend 

the 7-day follow-up appointment, were con-
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sidered as lost to follow up. Whereas the 

México study recorded missed women as lost 

due to change of residence, failure to locate 

the place of residence after three attempts, or 

incorrect address. No significant differences 

were found between women who completed 

the study and those who were lost to follow-

up, regarding the length of hospital stay, age, 

and the number of live-born children 

(Ramírez-Villalobos et al., 2009).
 
  

In another study in Sweden (Intrapartum and 

postpartum care in Sweden: women's opin-

ions and risk factors for not being satisfied). 

The researchers found the following risk fac-

tors for not being satisfied were: age<25 

years (intrapartum care only) elementary 

school (intrapartum and postpartum care), 

lack of support from a partner (intrapartum 

care); suffering from many physical symp-

toms (intrapartum and postpartum care); lack 

of support by a midwife (intrapartum care, 

only), dissatisfaction with the birth environ-

ment (intrapartum care only), insufficient 

time for breastfeeding support, encourage-

ment and personal questions in postpartum 

care (Waldenström et al., 2006).
 
 

CONCLUSIONS 

Late discharge mothers had received anesthe-

sia and performed an episiotomy more than 

early discharge mothers. A complication of 

episiotomy was recorded more in mothers 

with early discharge than in late discharged 

mothers. History of thromboembolic compli-

cation after delivery and readmission to hos-

pital after delivery was recorded only in 

mothers with an early discharge. A qualita-

tive study for understanding the socio-

cultural grounding for early discharge is 

needed. Early discharge should be decided by 

senior physicians. 
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 الخروج المبكر من المستشفى ومضاعفات النفاس المبكرة
 3اكرام بركات بن سعودو  2عبدالله امطول فاطمة ،1زاهية  سعد الغزال

 ليبيا –جامعة بنغازي  -كمية الطب  -قسم النساء والتوليد  1
 ليبيا –جامعة بنغازي  -كميه الطب -قسم طب الاسرة والمجتمع 2

 2222ديسمبر  32/ تاريخ القبول: 2222نوفمبر  22تاريخ الاستلام: 
Doi:https://doi.org/10.54172/mjsc.v35i4.333  

 

والأعيرا  التيت تيدل عميى  يدوث متياعلات  يلال  ،تقيييم العلاقية بيين وقيت ال يروج بعيد اليولادة ىلتهدف الدراسة إالمستخمص : 
العييام بييدون  التعميمييت سيييدة مييع ولادة مهبمييية بمستشييلى الجمهورييية 753شييممت الدراسيية المقطعييية وقييد  ول بعييد الييولادة الأسييبوع الأ

بعيد سيبعة اييام  تيم ت ينيف وقيت التلريي  كيللك و  وتمت مقابمتهم قبل  روجهم مين المستشيلى متاعلات قبل ال روج من المستشلى
مين الأمهيات فيت الدراسية ،  753تيم تسيجيل ميا مجموعيه  وقيد . سياعة 24>) أ رسياعة  او متي 24≥بعيد اليولادة عميى انيه مبكير  

ممشيورة م اللية ل٪  يرجن مين المستشيلى 6 1سياعة و >24 ٪1 4سياعة ،  24≥٪  يبقين فت المستشيلى 3 94ومعظم الأمهات  
عتين و ييد سييا لمييدة تشييلىالمس فييت لإقامييةل ادنييى  ييد مييع ، سيياعة 1 6 ± 1 12 المستشييلى فييت الإقاميية مييدةالطبييية  كييان متوسييط 
٪ من 91٪  كانت رعاية ما قبل الولادة مرتية فت 2 91ساعة  كانت رعاية ما قبل الولادة مرتية فت  46الأق ى للإقامة لمدة 

٪ 4 8دلالية إ  ياةية  بعيد اليولادة ا ييب  اوهلا الا تلاف الطلييف ليم يكين ل ،ة٪ فت المجموعة المتأ ر 5 93و  ،الت ريج المبكر
٪ فيت 9 12و  ،٪ مين الأمهيات اللاةيت  يرجن مبكيرًا2 8المسالك البولية   دثت عدوى المسالك البوليية بعيد اليولادة فيت  بعدوى فت

٪ من 9 79الأمهات اللاةت لديهن  روج متأ ر، ولم يكن هلا الا تلاف لا دلالة إ  اةية  تم تسجيل متاعلات بتع اللرج فت 
ن اسيييتنتجت الدراسييية ا. ، وكيييان هيييلا الا يييتلاف لا دلالييية إ  ييياةيةاوا ييير الت يييريج٪ فيييت 3 61و  ،الأمهيييات اللاةيييت  يييرجن مبكيييرًا

 متياعلات تسيجيل تيم ، ومبكيرااكثر من الأمهات ال ريجيات   شق العجان  الت دير واجرين بتع اللرج  تمقين الأمهات المتأ رات
التجيارب السيريرية ب وتو يت الدراسية فت الأمهات اللاةت لديهن  روج مبكر منه فت الأمهات المتأ رات   اللرج شق العجان  بتع

ووجيود المتياعلات ، وايتًيا لإيجياد الأميان واللواةيد الم تممية  ،الأفتل لتقييم العلاقة بين وقيت ال يروج بعيد اليولادة كونهاالعشواةية 
 .للإقامة الق يرة فت المستشلى

  : ال روج المبكر من المستشلى ، الولادة المهبمية ، متاعلات النلاسمفتاحيةال اتالكمم

https://doi.org/10.54172/mjsc.v35i4.333
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Abstract: Since the COVID-19 pandemic was announced, the concern of radiologists and 

physicians regarding its diagnosis has been profoundly raised. The primary reference for con-

firming COVID-19 pneumonia relies on reverse transcriptase-polymerase chain reaction (RT-

PCR) testing, where the subject of availability, false negative-rates, practice dependency, and 

time-consumption, made computed tomography (CT) more superior in Covid-19 pneumonia 

diagnosis, which was the situation in Al-Bayda-city\Libya. The first local case in Al-Bayda-

city was reported on 30 July 2020, followed by a dramatic surge in the number of cas-

es, which necessitated the recognition of main clinical features and CT-patterns of COVID-19 

to facilitate rapid diagnosis. The aim of study: Describe the clinical features and the CT-chest 

patterns of COVID-19 pneumonia among the studied population. A descriptive case series 

study was conducted in the central hospital of Al-Bayda city /Libya from 11 August to 21 

September 2020, which involved 56 patients (31 females and 25 males). Patients’ ages ranged 

from 28-88 years (62.79± 11.3). Non-contrast CT-chest was performed on all patients. The 

main patients’ complaints were fever 94.6%, dyspnea 89.3%, and cough 85.7%. The most 

common CT pattern among the studied cases was ground-glass opacities found in 100% of 

patients, followed by vascular thickening 88%, consolidative lesion 71.4%, crazy-paving pat-

tern 57%, vacuolar sign 57.1%, architecture distortion 40%, halo sign 34%, reverse halo sign 

34.5%, and traction-bronchiectasis 16% of the studied cases. Finally, recognition of CT-

chest patterns of Covid-19 pneumonia plays a significant role in early detection, and therefore 

isolation and management of the disease. The findings of this study can be used as a baseline 

for further research in the future. 

 

Keywords: Covid19 Pneumonia; Covid-19; Covid-19 Libya; Chest CT; Ground-Glass Opaci-

ty (GOO). 

 

INTRODUCTION 

COVID-19 is an emerging global health 

problem caused by a novel coronavirus 

named severe acute respiratory syndrome 

coronavirus 2 (SARS-Cov-2). It is the sev-

enth known coronavirus to infect humans, 

first noticed in December 2019 Wu-

han\China. The World Health Organization 

(WHO) declared COVID-19 to be pandemic 

in March 2020. (Zheng 2020; Kim et al. 

2020; Bernheim et al. 2020). As of 17
th

 No-

vember 2020, a total of 54,771,888 cases of 

COVID-19 have been confirmed, including 

1,324,249 deaths (WHO, 2020a). Since diag-

nosing the first documented local transmis-

sion case of COVID-19 in Al Bayda 

city\Libya on 30th July 2020, the radiology 

department was overwhelmed by patients 

with typical COVID-19 symptoms with pecu-

liar patterns in computerized tomography 

(CT) scans of the chest with an increased 

https://doi.org/10.54172/mjsc.v35i4.334
https://crossmark.crossref.org/dialog/?doi=10.54172/mjsc.v35i4.334&amp;domain=pdf&amp;date_stamp=2008-08-14
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death toll for cases with chest infections 

mainly due to viral pneumonia (Ibrahim, 

2020). The clinical symptoms of COVID-19 

range from asymptomatic to mild (low-

grade\high fever, fatigue, dry cough, nasal 

congestion, diarrhea, and slight weakness 

with or without pneumonia), rarely a runny 

nose; to a severe form, characterized by 

dyspnea and/or hypoxemia that can quickly 

progress to respiratory distress, septic shock, 

uncorrectable metabolic acidosis, and coagu-

lation disorders (Carotti et al.2020). The 

standard of reference for confirming COVID-

19 pneumonia relies on reverse transcriptase 

polymerase chain reaction (RT-PCR) tests. 

However, availability of (RT-PCR) in an 

emergency setting, a high rate of false-

negatives, low sensitivity (only 30–60%), re-

liance on viral loads, time of sampling, and 

time consumption, made CT chest comple-

mentary and even superior in diagnosing 

COVID-19 in asymptomatic patients and 

symptomatic patients with an average of 5 

days before an (RT-PCR) test becomes posi-

tive. In addition, some literature emphasizes 

the pivotal role of CT in the diagnosis of 

Covid-19 with 98% sensitivity (Hani et al 

.2020; Carotti et al. 2020, Fang et al. 2020). 

Furthermore, some studies have recommend-

ed the usage of chest CT scans as a primary 

screening or diagnostic tool in epidemic areas 

(Ai et al. 2020).  

Chest CT has high precision and can be used 

as a standard technique for COVID-19 diag-

nosis. The usage of chest CT for the diagno-

sis of viral pneumonia enables patients with 

suspected infection of COVID-19 to be iso-

lated and managed in time for improvement, 

and therefore, optimize patient management 

(Li & Xia 2020). The most common feature 

of covid-19 is bilateral ground-glass opacities 

(GGO), typically with a peripheral and sub-

pleural distribution, consolidation, crazy-

paving pattern, vascular thickening, traction 

bronchiectasis, and reticular pattern (Zheng 

et al 2020; Bernheim et al 2020; Sabri et al 

2020). 

 According to WHO guideline (2020b) "For 

symptomatic patients with suspected COVID-

19, using chest imaging for the diagnostic 

workup of COVID-19 when: (1) RT-PCR 

testing is not available; (2) RT-PCR testing is 

available, but results are delayed; and (3) ini-

tial RT-PCR testing is negative, but with high 

clinical suspicion of COVID-19" which is the 

situation in Al-Bayda city, RT-PCR is not 

available. Therefore, CT is used in the diag-

nostic workup. 

This paper aims to describe the common CT 

patterns of covid-19 in Albayda as there is a 

growing need for local radiologists and phy-

sicians to be familiar with the covid-19 fea-

tures in CT. In addition, comparing the result 

of this research with other regional and inter-

national findings. 

MATERIAL AND METHODS 

This descriptive case series study was con-

ducted from 11
th

 August 2020 to 21
st
 Sep-

tember 2020. The ethical approval form to 

conduct the study was obtained from the ra-

diology department at the central hospital Al 

Bayda city. The number of participants re-

viewed was 56. Patients who met the inclu-

sion criteria based on the WHO criteria for 

covid-19 diagnosis by CT were included 

(WHO 2020b). The scans were performed us-

ing an FCT Speedia HD Fujifilm 64-MDCT 

scanner. The scout was taken in the supine 

position during holding of breath in full in-

spiration. The following parameters were 

used; 120 kV, 5mm beam collimation, 1.58 

pitch, 0 gantry tilt, and the FOV (347-500) 

depending on the patient’s size. The scans 

covered the whole thorax from the root of the 

neck to below the diaphragm. No intravenous 

contrast had been administered. Following 

acquisition, the images were reported by two 

radiologists. 

Data regarding symptoms were collected ei-

ther directly from patients or medical records 

during the scan. Data was filled manually in 
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special paper forms; then entered into the 

computer system and analyzed using  the Sta-

tistical Package of Social Science Software 

program, version 24 (IBM Corp). 

 RESULTS 

This is a descriptive case series study that in-

volved 56 patients, 31 (55.4%) females, and 

25 (44.6%) males. Their ages range from 28-

88 years (62.79± 11.3). 31(55.4%) were in-

patient, while 25(44.6%) were out-patient.  

 

The mean duration of symptoms was 8.6±19 

days. The most common symptoms among 

the studied patients were fever, dyspnea and 

cough, with 94.6%, 89.3%, and 85.7% re-

spectively. While headaches happened in 

two-thirds of them, and only 10% of com-

plaints were vomiting and diarrhea (Table-1). 

 
Table-(1): The percentage of symptoms among the 

studied population 

 

Symptoms 
Number of pa-

tients 
Percentage 

Fever 53 94.6 

Dyspnea 50 89.3 

Cough 48 85.7 

Headache 32 57.1 

Sweating 30 53.3 

Sore throat 25 44.6 

Vomiting & Diar-

rhea  

10 17.9 

 

The majority of patients (80%) had different 

comorbidities. 69.6% were diabetic, and 

53.6% were hypertensive. Interestingly, near-

ly a quarter were both diabetic and hyperten-

sive, which is the same fraction for those who 

were diagnosed with triple diseases (diabetes, 

hypertension, and heart disease). 20% of pa-

tients had no chronic illness (Table-2). 

 

 

 

Table(2): The percentages of comorbidities among 

the studied patient. 

Comorbidity  Number of 

Patients 

Percentage 

No chronic 

illness 

11 19.6 

Diabetes 39 69.9 

Hypertension 30 53.6 

Heart Disease 13 23.3 

Others 2 7.1 

The CT pattern of the studied cases: Regard-

ing lobe involvements, all lobes were in-

volved in 76.8% (43\56) of participants, 

while 10% (6\56) of patients showed the in-

volvement of all lobes with sparing of lingula 

segment. In addition, in 98.2% (55\56) both 

lungs were affected. 

In regard to the pattern of lung lesions among 

the studied patients, ground-glass opacities 

were found in 100% (56\56) of patients, fol-

lowed by vascular thickening detected in al-

most 88% (49\56). While Crazy paving pat-

tern was found in more than half (57%) of the 

studied population. Consolidative lesions ap-

peared in the majority of studied cases 

71.4%. Vacuolar sign, halo sign, and reverse 

halo sign found in 57.1% (32\56), 34% 

(19\56), and 34.5% (19\56) of studied pa-

tients respectively (Table-3).  

Table (3): The percentages of the different patterns of 

lung lesions among studied population  

CT-pattern 
Number of 

patients 
Percentage (%) 

Ground-glass 

opacity 56 100 

Vascular thicken-

ing 49 87.5 

Consolidation 40 71.4 

Crazy paving 32 57.1 

Vacuolar sign 32 57.1 

Halo sign 19 34 

Revers halo sign 19 34 

Architecture dis-

tortion 19 34 

Tractional-

bronchiectasis 9 16 
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The percentages of architecture distortion and 

tractional-bronchiectasis were found in 40% 

(19\56), and 16% (9\56) respectively. Some 

examples of common CT patterns are shown 

in (figures: 1, 2, and 3). 

  

 

Figure (1): Axial CT chest; (A) showing Ground-glass opacity (white arrow), air Broncho-gram (black arrow), 

consolidation (black star); (B) diffuse areas of ground-glass opacity (white arrow). 

 

Figure (2): Axial CT chest; (A) showing Crazy paving pattern (white arrows); (B) halo sign (white arrow). 

 

Figure (3): Axial CT chest; (A) Revers halo sign (white arrow); (B) Revers halo sign (black arrow), vascular 

thickening (white arrow); (C) ground-glass opacity (white arrow), Rt subpleural opacity with vacuoles (black ar-

rows)
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DISCUSSION 

This is a descriptive, case series study that 

has been carried out on 56 patients, 31 

(55.4%) females and 25 (44.6%) males. Their 

ages range from 28-88 years (62.79± 11.3). 

31 (55.4%) were in-patient, while 23(41.1%) 

were out-patient. Non-contrast chest CT was 

performed for all patients. In this study, clin-

ical manifestations and chest-CT findings of 

patients were studied. Most clinical presenta-

tions were similar to other studies (Mohamed 

et al., 2020; Heshui et al., 2020). The current 

study’s results were fever 94.6%, dyspnea 

89.3%, and cough 85.7%. Two-thirds of pa-

tients complained of headaches, and about 

45% declared a sore throat. Other symptoms, 

including nausea and vomiting, occurred only 

in 10% of the studied population. 

In the present study, about 80% of patients 

had a comorbid disease, where diabetes was 

the more frequent comorbidity 69.6%, 53.6% 

were hypertensive, and approximately a quar-

ter of the studied population had a triple dis-

ease (diabetes, hypertensive, and heart dis-

ease). Only 20% of patients had no chronic 

disease. This result is similar to a study by 

(Mohamed et al., 2020), where the most fre-

quent comorbidity was diabetes, followed by 

hypertension. Heshui et al., (2020) concluded 

that; the risk factors for COVID-19 were old 

age and comorbid diseases such as diabetes, 

chronic pulmonary disease, and other chronic 

illness. 

Non-contrast chest-CT plays an important 

role in the diagnosis of suspected cases of 

COVID-19 infection. Some studies revealed 

that the sensitivity of chest CT in diagnosing 

COVID-19 was 98% (Hani et al., 2020; Ca-

rotti et al., 2020; pan et al., 2020). In addi-

tion, some literature has advised chest CT 

scan as an initial diagnostic investigation in 

epidemic areas (Ai et al., 2020; Xie et al., 

2020; Heshui et al., 2020). The early control 

of a possible spread of the disease can be 

achieved by quick diagnosis, with the use of 

chest CT for the diagnosis of viral pneumo-

nia, and thus the timely isolation and treat-

ment of suspected cases (Li and Xia 2020). A 

study by Li and Xia (2020) demonstrated that 

chest CT had a low rate of missed cases of 

COVID-19 (3.9%), and therefore can be used 

as a standard technique for COVID-19 diag-

nosis. Even though CT features of COVID-19 

are non-specific, the presence of these find-

ings in patients with no symptoms or patients 

with mild respiratory symptoms is alarming 

in the setting of a pandemic, especially if 

there is no superior alternative for diagnosis 

(Rubin et al., 2020). 

The common findings observed on chest-CT 

imaging of patients with COVID-19 were: 

ground-glass opacity GGO, consolidation, 

vascular enlargement, interlobular septal 

thickening, air bronchogram, and air trap-

ping. These patterns are similar to CT pat-

terns of Severe Acute Respiratory Syndrome 

(SARS) and Middle East Respiratory Syn-

drome (MERS) and caused by interstitial and 

alveolar pulmonary edema and injury (Li and 

Xia 2020).   

In the current study, ground-glass opacities 

were present in all studied patients 100%, 

vascular thickening noted in 88%, consolida-

tion was found in 71.4% of the studied popu-

lation. Interestingly, crazy paving patterns 

and vascular signs were found in an almost 

equal percentage of studied cases, 57%, and 

57.1% respectively. The study of  (Li and Xia 

2020) had shown CT findings of COVID-19 

that are different from CT findings of SARS 

and MERS which are reversed halo signs and 

halo signs. In this study reverse halo signs 

were observed in 34.5% and halo sign were 

found in 34% of studied patients.  

In previous studies, multifocal involvement 

was more frequent than uni-focal involve-

ment (Li and Xia 2020; Heshui et al., 2020). 

In the current study, bilateral affection was 

found in 98.2%, while in 76.8% of patients, 

all lobes involvement was noted. 
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The results of this study suggest that the per-

centage of female patients is greater than 

male patients and patients with comorbidity 

are more likely to develop symptoms. Clini-

cal presentation and chest CT manifestation 

are similar to those mentioned in the litera-

ture.  

For positive COVID-19 patients, imaging 

sets up baseline pulmonary conditions and 

assists recognize primary cardiopulmonary 

pathologies that can help in determining the 

degree of risk for clinical deterioration (Ru-

bin et al., 2020). Imaging is recommended to 

evaluate the progression of COVID-19 or 

secondary cardiopulmonary pathologies such 

as heart failure or pulmonary embolism that 

could be due to myocardial injury secondary 

to COVID-19 (Rubin et al., 2020). CT-chest 

may potentially have new roles by launching 

the response of treatments or differentiate pa-

tients who are more likely to respond to new 

forms of treatment (Rubin et al., 2020). 

In the current study, there are several limita-

tions. Firstly, the study had a relatively small 

number of patients (56 patients), all studied 

participants were symptomatic, and all of 

them were adults, and no children were in-

volved. Further studies are required involving 

a larger number of patients, an asymptomatic 

population, and all age groups. 

Secondly, the study only analysed the clinical 

manifestation and chest CT findings at first 

presentation, follow-up images are recom-

mended in further researches to study disease 

progression and recovery signs. Finally, due 

to the unavailability of (RT-PCR), it is not 

included in this study, and WHO guidelines 

regarding diagnosis in the absence of (RT-

PCR) are followed.  

CONCLUSION 

Covid-19 is an emerging global health prob-

lem; rapid diagnosis is an important issue for 

tackling the spread of the disease. CT chest 

along with symptoms play an important role 

in Covid-19 diagnosis in the event of RT-

CRP unavailability. This case serial study de-

scribes the common symptoms and CT- pat-

tern among 56 patients in Al-Bayda 

city\Libya, the findings are similar to some 

regional and international findings. This pa-

per might help raise awareness among local 

physicians and radiologists, and possibly be 

used as a baseline for future related research. 

ABBREVIATIONS 

CT: Computerized Tomography. 

COVID-19: Coronavirus Disease-2019. 

GGO: Ground-Glass Opacities 

MERS: Middle East Respiratory Syndrome. 

RT-PCR: Reverse Transcriptase Polymerase 

Chain Reaction. 

SARS-Cov-2: Severe Acute Respiratory Syn-

drome Coronavirus. 

WHO: World Health Organization 
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 ليبيا.-الاشعة التشخيصية، كمية الطب البشري، جامعة عمر المختار، البيضاءقسم ، Dr_all2000@yahoo.com علا عبد الرحمن ابراهيم*
315 

 مريض بذات الرئة 65العلامات السريرية وانماط الاشعة المقطعية الصدرية ل 
  91-الناتجة عن كوفيد 

 ، ايناس مصطفى الهاين، وليد المبروك سعيد ووديان مصطفى عبد الصادق*علا عبد الرحمن ابراهيم
 ليبيا.-عمر المختار، البيضاء قسم الاشعة التشخيصية، كمية الطب البشري، جامعة

 2020ديسمبر  30/ تاريخ القبول:  2020نوفمبر  29تاريخ الاستلام: 
Doi:https://doi.org/10.54172/mjsc.v35i4.334  

 

 ر.كبيذذ تشخيصذ  بشذذكل كيفيذذةبشذذ ن  الباطنذة أطبذذاء اعشذذعة و  اهتمذام ازداد ،19-المسذذتجد منذ  ععذذلان جا حذة كوفيذذد المستتتصم:  
والمعدل السمبي الخذاط   لكن توفرها، 19-فيروس كوفيدالناتج عن  الالتهاب الر ويتشخيص المرجع الر يسي لمسحة اعنف  تبرعت
الالتهذاب شذخيص تفوقذًا فذي تجعذل التصذوير المقطعذي أك ذر اعتمادها عمي خبرة الممذارس والوقذت المسذتقطع حتذو  هذور النتيجذة ،و 

فذي  ةمحميذ انتشذار ، حيث تذم اببذلاع عذن أول حالذةليبيا -مدينة البيضاء ه ا ما أتبع في ، و19-الناتج عن كوفيد المستجد الر وي
التعذذرف عمذذو السذذمات السذذريرية الر يسذذية ونمذذط التصذذوير  الذذ ي تطمذذب ،الحذذالات عذذدد ، تلاهذذا ارتفذذاي كبيذذر فذذي2020يوليذذو  30

 ،تسذهيل التشذخيص السذريعاعشذعة المحميذين و  وأخصذا يلزيذادة الذوعي بذين الممارسذين  19-ي للالتهاب الر ذوي بسذبب كوفيذدالمقطع
 فذي المستشذفو المركذزي لمدينذة البيضذاءهذ   الدراسذة الوصذفية لسمسذمة الحذالات فذي  تالدراسذة. أجريذه ا هو الهدف الر يسي لهذ   و 

 كذذرًا . تتذذراوح أعمذذارهم بذذين  25أن ذذو و 31مريضًذذا   56، وشذذممت 2020سذذبتمبر  21أغسذذطس علذذو  11 ا بذذينمذذ ليبيذذا فذذي الفتذذرة
الحمو  :كانت الشكاوى الر يسية لممرضو .خضعوا جميعهم لصورة مقطعية لمصدر بدون صبغة  11.3±  62.79سنة   28-88

عتامذذة  :ير المقطعذذي بذذين الحذذالات المدروسذذةصذذو كذذان الذذنمط اعك ذذر شذذيوعًا لمت ٪.85.7٪ والسذذعال 89.3٪ وضذذيا التذذنفس 94.6
٪، 57 الفسيفسذذذا ي، نمذذذط الرصذذذف ٪71.4 التصذذذمد الر ذذذوي ،٪88يميذذذ  سذذذماكة اعوعيذذذة الدمويذذذة ، ٪100بنسذذذبة  صذذذنفرالزجذذذاج الم

 سذذذع القصذذذبات الجذذذر، تو ٪34.5٪، علامذذذة الهالذذذة العكسذذذية 34٪، علامذذذة الهالذذذة 40٪، التشذذذو  المعمذذذاري 57.1العلامذذذة الفجويذذذة 
دورًا مهمًذذا فذذي الاكتشذذاف المبكذذر  19-للالتهذذاب الر ذذوي بسذذبب كوفيذذد التصذذوير المقطعذذي، يمعذذب التعذذرف عمذذو أنمذذاط أخيذذرًا .16٪

 في المستقبل. بحاثأساس لمزيد من الا كمبنةيمكن استخدام نتا ج ه   الدراسة كما  .لعلاجالعزل وا تطبيا احترازات وبالتالي

ليبيذا ،التصذوير المقطعذي  19-، كوفيذد المسذتجد19-، كوفيذد المسذتجد19-ر ذوي بسذبب كوفيذد المسذتجد : التهذابالمفتاحيةكممات ال
 صنفر.لمصدر، عتام  الزجاج الم
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Abstract: The normal mode analysis method was used to study the effect of both the initial stress 

and the magnetic field on a thermally elastic body. This method is used to obtain the exact expres-

sions for the considered variables. Some particular cases are also discussed in the context of the 

problem. The generalized thermal elasticity equations were reviewed under the influence of the 

basic initial stress and the magnetic field using the theory (Green-Naghdi) of the second and third 

types (the second type with no energy dispersion and the third type with energy dispersion). The 

different physical quantities were illustrated in the presence and absence of both the initial stress 

and the magnetic field. The results of this research show the extent of difference between the se-

cond and third types of Green and Naghdi's theory. All results and figures were obtained using 

(MATLAB R2013a) program. 

 

Keywords: Generalized Thermo-Elasticity; Magnetic Field; Initial Stress; Normal Mode 

 Analysis; Green and Naghdi Theory. 

 

INTRODUCTION 

The generalized theory of thermoelasticity is 

one of the modified versions of the classical 

uncoupled and coupled theory of thermoelas-

ticity and has been developed in order to re-

move the paradox of physical impossible 

phenomena of the infinite velocity of thermal 

signals in the classical coupled thermoelastic-

ity. (Hetnarski & Ignaczak, 1999) examined 

five generalizations of the coupled theory of 

thermoelasticity. The first generalization was 

proposed by (Lord & Shulman, 1967), which 

involves one relaxation time for a thermoe-

lastic process. The second generalization is 

due to (Green & Lindsay, 1972) which takes 

into account two relaxation times. The third 

generalization of the coupled theory of ther-

moelasticity was introduced by (Green & 

Naghdi, 1993), who developed different theo-

ries labeled type I, type II, and type III. The 

(G-N I) theory in the linearized theory is 

equivalent to the classical coupled thermoe-

lasticity theory. The (G-N II) theory does not 

admit energy dissipation, while the third (G-

N III) theory admits dissipation of energy. 

The heat flux is a combination of type I and 

type II. Both type II and type III theories im-

ply a finite speed of propagation for heat 

waves. (Bargmann & Steinmann, 2006) in-

vestigated the (G-N) approach for modeling 

the phenomenon of second sound.(Othman & 

Atwa, 2011; Othman & Atwa, 2012; Othman et 

al., 2013b; Othman & Kumar, 2009), has dis-

cussed different problems for various materi-

als with different effects using the (G-N) the-

ory. The fourth generalization of the coupled 

theory of thermoelasticity was developed by 

(Chandrasekharaiah, 1998; Tzou, 1995).   

Initial stress in solids has a significant influ-

ence on the mechanical response of the mate-

rial from an initially stressed configuration 

and has applications in geophysics, engineer-

ing structures, and the behavior of soft bio-

logical tissues. Initial stress arises from pro-

https://doi.org/10.54172/mjsc.v35i4.330
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cesses, such as manufacturing or growth, and 

is present in the absence of applied loads. 

(Montanaro, 1999) formulated the isotropic 

thermoelasticity with hydrostatic initial 

stress. (Ailawalia et al., 2009; Othman & 

Song, 2007; Singh, 2008; Singh et al., 2006), 

and many others have applied (Montanaro, 

1999) theory to study the plane harmonic 

waves in the context of generalized thermoe-

lasticity. (Othman & Atwa, 2012) investigate 

the effect of initial stress under the Green-

Naghdi (G-N) theory for different cases in 

thermoelasticity. (Ailawalia & Narah, 2009) 

studied the effect of hydrostatic initial stress 

and rotation in a generalized thermoelastic 

medium. (Othman & Edeeb, 2016) studied 

the Effect of Initial Stress on Generalized 

Magneto-thermoelasticity Medium with Voids: 

A Comparison of Different Theories. (Abd-

Elaziz et al., 2019) studied the On the Effect 

of Thomson and Initial Stress in a Thermo-

Porous Elastic Solid under G-N Electromagnet-

ic Theory.  

The theory of magneto-thermoelasticity is 

concerned with the interacting effects of the 

applied magnetic field on the elastic and 

thermoelastic deformations of a solid body. 

This theory has aroused much interest in 

many industrial appliances, particularly in 

nuclear devices where there exists a primary 

magnetic field; various investigations are to 

be carried out by considering the interaction 

between magnetic, thermal, and strain fields. 

Analyses of such problems also influence 

various applications in biomedical engineer-

ing as well as in different geomagnetic stud-

ies. The development of the interaction of 

electromagnetic field, the thermal field, and 

the elastic field is available in many works 

such as (Abd-Alla et al., 2003; Choudhuri & 

Debnath, 1985; Othman & Song, 2006; Paria, 

1966; Sherief & Helmy, 2002) studied the 

effect of rotation on the reflection of magne-

to-thermoelastic waves under thermoelastici-

ty without energy dissipation with the (G-N) 

theory of type II. (Othman & Kumar, 2009) 

studied the reflection of magneto-

thermoelastic waves with temperature-

dependent properties in the context of gener-

alized thermoelasticity with (G-N) theory of 

type II, i.e. without energy dissipation, and 

other models of thermoelasticity. (Othman & 

Atwa, 2011) studied the effect of the magnet-

ic field on the two-dimensional problem of 

generalized thermoelasticity without energy 

dissipation. (Othman et al., 2013a) studied 

the generalized magneto-thermo-microstretch 

elastic solid under a gravitational field with 

energy dissipation. Recently (Othman et al., 

2013b) studied the effect of magnetic field 

and rotation on generalized thermo-

microstretch elastic solid for a mode-I crack 

using (G-N) theory. (Atwa, 2014) studied the 

generalized magneto-thermoelasticity with two 

temperatures and initial stress under Green–

Naghdi theory. (Abo-Dahab et al., 2017) stud-

ied A Two-Dimensional Problem with Rotation 

and Magnetic Field in the Context of Four 

Thermoelastic Theories, the normal-mode 

analysis method was applied to obtain the 

exact solutions for the physical problem. 

FORMULATION OF THE PROBLEM 

AND BASIC EQUATIONS 

Consider an isotropic, homogeneous, linear, 

thermally, and electrically conducting ther-

moelastic half-space ( 0, )x y     . 

The rectangular Cartesian coordinate sys-

tem ( , , )x y z , having originated on the sur-

face 0z  , for the two dimensional problem 

assume the dynamic displacement vector 

as ( , ,0)u u v . The surface ( 0)x  of the 

half-space is taken to be traction-free and 

subjected to mechanical and thermal loads. 

All the considered functions are assumed to 

be bounded as .x  . The whole body is at a 

constant temperature
0

.T . Consider also that 

the orientation of the primary magnetic field 

0
(0, 0, )HH is towards the positive direction 

of z  axis. Due to the application of this 

magnetic field, an induced magnetic field h  

and an induced electric field .E  arise in the 

medium .All the considered functions will 
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depend on time t and the coordinates x and 

.y So the displacement vector u  has the 

components 

( , , ),xu u x z t    ( , , ),yu v x z t   0.zu     (1) 

The variation of the magnetic and electric 

fields are a perfectly conducting slowly moving 

medium and are given by Maxwell's equations: 

0curl + ,h J E                                         (2) 

0curl ,μ E h                                             (3) 

0= ( × ),μE u H                                          (4) 

div = 0.h                                                        (5) 

From the above equations, one can obtain 
.

0 ( ,0, ),0= H v u E      (6) 

(0,0, ),0= H eh          (7) 

 
..

,y 0 0 0 ,x 0 0 0= ( , 0, + ).h ε μ H v h ε μ H u J (8)  

The constitutive relations are given by 

2 [ ] ( )
ij ij ij kk ij ij

T
e e P

x
      


    


     (9) 

, , , ,

1 1
( ), ( ),

2 2ij i j j i ij j i i j
e u u u u     (10) 

The equation of motion has the form 

, , , 1,2,3.ji j i iF u i j   
  
          (11) 

   Where 
i

F  is the Lorentz force and is given 

by:    0 i( ) .iF  J H                               (12) 

From equations (8) and (11), Lorentz force is 

obtained 
2

,x0 0

..2 2 2 2 2
,y0 0 0 0 0 0 0 0

= ( , , ) = (

, ).

x y z

v

F F F μ H e

ε μ H u μ H e ε μ H ,0





F
   (13) 

Substituting from equations (9) and (13) into 

equation (11), the equations of motion can be 

written as follows 

2 2
,0 0

2 2
0 0 0

,

( ) ( )
2 2

(1 ) ,

x

x

P P
u H e

H
T u

   

 
 



     

  

       (14) 

..

2 2
,0 0

2 2
0 0 0

,

( ) ( )
2 2

(1 ) .

y

y

P P
v H e

H
T v

   

 
 



     

  

     (15) 

The equation of heat conduction has the form 
2

0
* 2 + .EK T k T ρC T T e              (16) 

  Where, ij
  are the stress tensor components, 

ij
e are the strain tensor components, ij

  is the 

rotation tensor, 
kk

e e  is the cubic dilatation, 

ij
  is Kronecker's delta,  

i
u  is the displace-

ment vector, ,   are the elastic constants, T  

is the absolute temperature, 
0T  is the tempera-

ture of medium in its natural state assumed to 

be such  that
0 0( ) / 1,T T T   

0 0, 
 
are the electric and magnetic permea-

bility respectively,
 
J  is the current density 

vector,
 
E  is the induced electric field vector, 

h  is the induced magnetic field vector, 
0H  is 

a constant magnetic field, P  is the initial 

stress, ,   are Lame's constants, 

(3 2 ) ,t     t  is the coefficient of linear 

thermal expansion,   is the density, EC  is the 

specific heat at constant strain, k  is the coeffi-

cient of thermal conductivity, *k  is the materi-

al constant characteristic of the theory, and 
2 2 2

2
2 2 2

.
x y z

  
   

    

When 
* 0k   then equation (16) reduces to 

the heat conduction equation in (G-N) theory 

(of type II),       

 

.i j
x y

 
  

 
   and   

2 2
2

2 2
.

x y

 
  

 
 

The components of stress tensor are 

( ) 2 ,xx
u u

T p
x y x


    

  
   

  
     (17) 

( ) 2 ,yy

u
T p

x y y

 
    

  
   

  
      (18) 
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( ) ,zz

u
T p

x y


   

 
  

 
                     (19) 

( ) ( ).
2

xy

u p u

y x x y

 
 

   
   

   
            (20) 

The basic governing equations of linear mag-

netic thermoelastic materials under influence of 

the initial stress become 

 

2

2
2
0 0 2 2

( ) + ( )
2 2

,
2

p p e T
u

x x

e u u

x t t

   

   

 
   

 

  
 

  



2 2
0 0 0+ - =

               (21) 

2

2
2
0 0 2 2

( ) + ( )
2 2

,
2

p p e T

y y

e

y t t

    

 
   

 
   

 

  
  

  



2 2
0 0 0+ -

               (22) 

2 2

2

0

* 2

+ .
2 2

E

K T k T
t

T e
ρC T

t t



  



 


 

                     (23) 

  

Where,   0h H e 
 

For the purpose of numerical evaluation, di-

mension variables are introduced.        

 

1

1 0

'1

'

0

* 2

1 1

2

* 1

1

0

(u , ) (u ), ' ,

( ) ( ), ,

, ,

2
, ,

, ,

 (3 2 ) , .

xx

xx

0

xy ij

xy ij ij

E

t

T
= , T

c T

x , y' = x, y
c

σ
σ = σ ,

t' = t c

C c h
h

k H

p
p'


 

 







 

 







   






  

 






 

  

 (24) 

Equations (21) - (23), with the help of non-

dimensional variables (24) may be recast into 

the dimensionless form after dropping primes 

for convenience as:      

  
2

2
1 2 3 2

+ ,
e T u

u E E E
x x t

  
 

  
=        (25) 

2
2

1 2 3 2
+ ,

e T
E E E

y y t




  


  
=           (26) 

2 2
1 2

2 2

3

T
+ .

2 2

e
T T

t t t
  

  
   

  
     (27) 

 Here, 

2

0 0

1

2 2 2

0 0 0 0 1 1

2 3

2 (2 ) 2
,

(2 )

2 2 2
, ,

(2 ) (2 )

p
E

p

T c c
E E

p p

  



   

 

   




 
 

 

 

*

1

1 2 32 2

1 1

, , .
KK

cec ce c ce

 
  

 
    

Where 1 , 2 , and 3 are the coupling constants. 

Using the expression relating displacement 

components u(x , y ,t ) and v (x , y ,t ) to the 

scalar potential functions 

 (x , y ,t ) 1 and  (x , y ,t ) 2 in dimensionless 

form. 

,1 2u
x y

  
 

 
and ,1 2

y x

 


 
 

 
      (28)                                                          

2 ,1e    and  2( ) .2

u

y x




 
  

 
      (29)           

   (29) 

 By substituting from Eq. (29) in Eqs. (25)- 

(27), this yields 
2

2
1 1(1 ) ,1 2 3 2

E E T E
t

 


   


                      (30)                                                                                  

2

2
2

2
[ ] = 0,3E

t



 


                       (31)                                                                              

2 2 2
1 2

2 2

3 1

T
+ .

2 2

e
T T

t t t
   

  
    

  
         (32)                                                                       

 Then the components of stress tensor will be 

4 2( ) 2 ,xx

u u
σ E E Τ - p

x y x

  
  

  
=             (33) 

4 2( ) 2 ,yy

u
σ T p

x y y

 
 

  
   

  
=        (34)      
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4 2( ) ,zz

u
T p

x y


   

 
  

 
                  (35) 

( ) ( ).
2

xy

u p u

y x x y

 


   
   

   
                (36)  

Where          4 ,





  

NORMAL MODE ANALYSIS 

The applied methodology to the system was the 

normal mode analysis to obtain the exact ex-

pressions for the used physical variables. The 

solution of the considered physical variables 

can be decomposed in terms of the normal 

mode as the following form 

1 2

* * * * * *
1 2

[ , , , , , , ]( , , )

[ , , , , , ]( )exp[ ( )],

ij

ij

u T x y t

u T y i t ax

   

    




    (37) 

Where 
* * * * * *

1 2[ , , , , , ]( )iju T y    are the 

amplitudes of the function,   is the complex 

time constant, 1i    and  a  is the wave 

number in x-direction. 

Using Eq. (37) into Eqs. (30)-(32), yields the 

following, 

3

2 * *
2(D ) - 0,1F F =                             (38) 

2

4(D ) 0*

2F ψ = ,                                     (39) 

2 2 * 2 *
5 1 6(D ) + (D ) 0.F a F Τ =           (40) 

Where, 
2 2

1 3
1 1 2

1

d
D = , 1 , ,

dy

F a E
F E F

F


  

 
2

2 2 32
3 4 3 5

1 1 2

, , ,
E

F F a E F
F

 


  
   


 

Eliminating  *

1 ( )y  and  *( )Τ y  between Eqs. 

(38) - (40), yields the following fourth order 

ordinary differential equations for *

1 ( )y  and  

*( )Τ y :

 

 
4 2 * *

1[D D ]{ ( ), ( )} 0.A B y Τ y             (41) 

   Equation (41) can be factored as 
2 2 2 2 * *

1 2 1(D )(D ){ ( ), ( )} 0.k k y T y        (42) 

Where 2( 1,2)nk n   are the roots of the charac-

teristic equation of Eq. (41), 

2 6 3 5

2 2 2 2

2 6 3 5 4 3

,

, .

A F F F F

B F F F F a m F a E 

   

    
 

The solution of Eqs. (41) and (39) have the 

form 
2

1

n y*

1 n

n=

k
(y) = G e , 

                                     (43) 

2
*

1

n y

1n n

n

k

=

T (y) = L G e ,


                                   (44)         

.*

2 3

myψ =G e                                              (45) 

Where ( 1,2,3)nG n   are some parameters and 

    2

2

1

3

.n

n

k F
L

F


  

Substituting from Eqs. (43)-(45) and (37) in 

Eqs. (28), (33)-(35) respectively, the displace-

ment and stress components take the form 
2

* ( )

1

( -nk y y t+iax

3

m

n

n=

u = i aG e m G e )e ,      (46) 

2
* ( )

1

( -nk y y t+iax

n n 3

n=

m= k G e i aG e )e ,  
  

(47) 

2
* i( )

1

( - ) ,n y my t+ax

xx 2n n 1 3

k

n=

= L G e b G e e p         (48) 

2
* ( )

1

( ) ,n y my t+iax

yy 3n n 1 3

k

n=

= L G e +b G e  e p       (49) 

2
* ( )

1

( ) ,n y my t+iax

xy 4n n 2 3

n=

k
= L G e b G e  e      (50) 

Where, 

    
2 2

2n 1n( 2 ,2
n 4 n 2L = k a )E k - E L 

         

         
2

2n 1n( 2 ,3n
2 2

n 4 2L = L = k a )E a - E L 
 

2 , 2ia m,4n 1n
L = ia b =k  

2 2 2 2( ) ( ).
2

2

p
b = a m m a  

 

THE BOUNDARY CONDITIONS 

In this section, the boundary conditions at 

0,y   needs to be considered, in order to de-

termine the constants n (n 1,2,3)G  : 

(1)  The mechanical boundary conditions 

( + i )
 ,      = 0,t ax

yy 1 xyσ P e σ                (51) 
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(2)   The thermal boundary condition that the 

surface of the half-space is subjected to 
( +i )

2 .t axT = P e 
                                      (52) 

Where 1P is the magnitude of the applied force 

on the half-space and 2P is the applied constant 

temperature to the boundary. 

Using the expressions of the variables into the 

above boundary conditions (51), (52) produces, 
2

3 n n 1 3 1

1

,
n

L G b G p


                                      (53) 

2

4 n n 1 3

1

0,
n

L G b G


                                        (54) 

2

3

1n n

n 1

.
=

L G = P                                                (55)  

Invoking boundary conditions (53)-(55) at the 

surface 0y   of the plate, yields a system of 

three equations. After applying the inverse of 

the matrix method, one can get the values of 

the three constants n (n 1,2,3).G   

 
1

1 1

2

23

31 32 1

0
41 42 2

11 12 0

G P

G

PG

L L b

L L b

L L



   
   

    
  
  

 
 
 
 
 

.       (56)  

 

Hence, obtaining the expressions for the dis-

placements, the temperature distribution, and 

the other physical quantities of the plate sur-

face. 

10 22.17 10 / ,N m    
10 23.278 10 /N m    

21.7 10 / deg,K W m    
5 21.78 10 / ,t N m         

3 31.74 10 / ,kg m     
    

31.04 10 / deg,EC J kg  0 298 ,T K       

6 22.68 10 / deg,N m       * 11

1 3.58 10 / .s  
 

The Magnetic field parameters were 
8

0 10 ,H 
   

7

0 4 10 / ,H M       
12

0 8.85418717 10 / .F M    

The comparisons were carried out for 

0.5,x     0.3,t     0 1,i       0 0.7,      

1 0.1,    1 0.1,p  
  2p 0.2,   0.5,a   

0 25.y   
The comparisons have established for two cas-

es 

(i) With and without magnetic field
   

       
[ 8

0( 10 , 0), 1, 0.3H p t   ]. 

(ii) With and without initial stress 
   

  
     [ 8

0( 1, 0), 10 , 0.3p H t   ]. 

The above numerical technique, was used for 

the distribution of the real parts of the dis-

placement components u and ,  the tempera-

ture distribution ,T  the stress components 

xx , yy and xy  with the distance for (G-N) 

theory of both types II and III with and without 

the magnetic field ( 8

0 0, 10H  ) during 1,p   

and 0.3t   in figures (1-6). 

Figures (7-12) clarify the distribution of the 

real parts of the displacement components u 

and v , the temperature T  , the stress compo-

nents with the distance y for (G-N) theory of 

both types II and III with and without the initial 

stress ( 1, 0p  ) during
 

8

0 10 ,H   and 0.3t  . 

Figures (1-12) are graphically represented 

changes in the behavior of the physical quanti-

ties against distance y in 2D. 

Fig. 1 depicts that the distribution of the verti-

cal displacement ,u in the context of both types 

II and III, always begins from positive values 

for 
8

0 10 ,0H 
 and begins from negative val-

ues for 
8

0 10H 
 of type III. It was observed 

that the displacement u  increases with the in-

crease of the magnetic field for y > 0. The dis-

tributions of u is directly proportional to the 

magnetic field. 
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-0.08
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0
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y

u

 

 

G-N II, H0=108

 G-N III, H0=108

G-N II, H0=0

 G-N III, H0=0

 

Fig.(1) Horizontal displacement distribution u in the 

absence and presence of the magnetic field. 

 

Fig. 2 depicts the displacement distribution 

,v in the context of both types II and III for 
8

0 10 ,0H   it was observed that the distribu-

tions of v decrease with the increase of the 

magnetic field for y > 0. The distributions of 

v are inversely proportional to the magnetic 

field. 
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Fig.(2) Vertical displacement distribution v in the ab-

sence and presence of the magnetic field. 

 

Fig. 3 explains that the distribution of tempera-

ture T begins from a positive value (which is 

the same point) in case of 8

0 0,10 ,H    in the 

context of both types II and III of (G-N), and 

takes the form of a wave until it develops to 

zero. 
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Fig. (3) Thermodynamic temperature distribution 

T in the absence and presence of magnetic field. 

Fig. 4 determines the distribution of the stress 

component xx in the case of 8

0 10H  , and 

0 0H  ,  in the context of both types II and III. 

It was noted that the distribution of xx de-

creases with the    increase of the magnetic 

field value for y > 0. 
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Fig. (4) Distribution of stress component xx in the ab-

sence and presence of the magnetic field. 

 

Fig. 5 shows the distribution of the stress com-

ponent 
yy in the case of 8

0 10 ,0H  , in the 

context of both types II and III. It was observed 

that the distribution of 
yy decreases with the 

increase of the magnetic field value for y > 0. 
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Fig. (5) Distribution of stress component 

xy in the ab-

sence and presence of the magnetic field. 

 

Fig. 6 explains the distribution of stress com-

ponent
xy which begins from zero in the case 

of 8

0 10H  , 0 0H  , in the context of both 

types II and III. It was observed that the mag-

netic field has an effect on
xy , while the dis-

tribution of 
xy increases with the increase of 

the magnetic field value for y > 0. 
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  Fig. (6) Distribution of stress component 

xy in the 

absence and presence of magnetic field. 

 

Figs. 7 and 8 show the distribution of dis-

placement components u and v  in the case of 

1p  and 0p  , in the context of both types II 

and III. It was noted that the distributions of 

u and v respectively increase with the increase 

of the initial stress for y ˃ 0. The distributions 

of u and v are directly proportional to the ini-

tial stress. 
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      Fig. (7) Distribution of the displacement compo-

nentu  with and without initial stress. 

 

0 5 10 15 20 25
-0.02

-0.01

0

0.01

0.02

0.03

0.04

0.05

y

v

 

 

G-N II,P=1

 G-N III, P=1

G-N II, P=0

 G-N III,P=0

 
      Fig. (8) Distribution of the displacement component     

                    v with and without initial stress. 

 

Figs. 9 explains the distribution of temperature 

T which begins from zero in the case of 

1p   and 0p  , in the context of  both types 

II and III. It was noticed that T decreases with 

the increase of the initial stress for y ˃ 0. 
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Fig. (9) Temperature distribution T with and without 

initial stress. 

 

Figs. 10 and 11 depict the behavior of xx and 

yy in the context of both types II and III 

which always begin from positive values 

for 1, 0p  , and begin from negative for 1p   

in type II. It was observed that stress compo-

nents
 xx  and 

yy  increase with the increase 

of the initial stress for y ˃ 0. 
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           Fig. (10) Distribution of the stress component 

xx  with and without initial stress. 
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     Fig. (11) Distribution of the stress component 

yy with and without initial stress. 

Figs. 12 demonstrates that the distribution of 

the stress component ,xy  in the context of 

both types II and III begins from zero and satis-

fies the boundary conditions at 1,p   and 

0p  . In the context of both types II and III. It 

was noted that the stress component of ,xy  
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increases with the increase of the initial stress 

values for   y ˃ 0. 
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Fig. (12) Distribution of the stress component 

xy  with 

and without initial stress. 

 

3D curves are representing 0y  the complete 

relation between the physical variables and 

both of the components of the distance as 

shown in Figures (13-18) in the presence of the 

magnetic field 8

0 10H    and the initial stress 

proprieties 1,p   at 0.3t   in the context of 

(G-N) theory of type III. These figures are very 

important in studying the dependence of these 

physical quantities on the vertical component 

of the distance. The obtained curves are highly 

dependent on the vertical distance from the 

origin, and all the physical quantities are mov-

ing in the wave propagation.  
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Fig. 13 (3D) Horizontal component of displacement u  

against both components of distance based on G-N type 

III at
  

8

0 10H   and 1.P    
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Fig. 14 (3D) Vertical component of displacement v  

against both components of distance based on G-N type 

III at
  

8

0 10H   and 1.P   
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 Fig. 15 (3D) Thermodynamic temperature distribution 

T against both components of distance based on G-N 

type III at
  

8

0 10H   and 1.P   
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Fig. 16 (3D) Distribution of the stress component 

yy against both components of distance based on G-N 

type III at
  

8

0 10H   and 1.P   



Al-Mukhtar Journal of Sciences 35 (4): 316-328, 2020 
 

© 0303 The Author(s). This open access article is distributed under a CC BY-NC 4.0 license. 

ISSN:  online 2617-2186           print 2617-2178 

325 

-10

0

10

20

0

5

10
-1

-0.5

0

0.5

1

xy


x
y

 
 

Fig. 71 (3D) Distribution of the stress component 

xy against both components of distance based on G-N 

type III at
 

8

0 10H   and 1.P   

 

 

CONCLUDING REMARKS 

 

By comparing the figures obtained under the 

(G-N) theory in the context of both types II and 

III, important phenomena are observed: the 

values of all physical quantities converge to 

zero with increasing distance y, all functions 

are continuous, and all physical quantities satis-

fy the boundary conditions. Also, analysis of 

the components of displacement, stresses, the 

temperature distribution due to the initial stress, 

and the magnetic field for thermoelastic solid 

with magnetic field under the initial stress is an 

interesting problem of mechanics. Normal 

mode analysis technique has been used, which 

applies to a wide range of problems in ther-

moelasticity. The value of all physical quanti-

ties converges to zero, with an increase in dis-

tance and all functions are continuous y. It was 

observed that the magnetic field and initial 

stress have a significant role in all considered 

physical quantities, as the amplitudes of these 

quantities vary (increasing or decreasing) with 

the increase of the initial stress and magnetic 

field. 
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 أولي في ظلطيسي الحراري المرن المعمم مع إجهاد اتحميل الوضع الطبيعي لموسط المغن
 (نظرية )جرين وناخدي 

 الزائرة رمضان محمد الذيب

 قسم الرياضيات, جامعة الزاوية, كمية التربية الزاوية, ليبيا 

 2020ديسمبر  30/ تاريخ القبول:  2020ديسمبر  11تاريخ الاستلام: 
Doi: https://doi.org/10.54172/mjsc.v35i4.330 

والمجمممال  ,ممممن ااج مماد ا ساسمم  ال يدروسممتاتيك  فممم  دراسممة تمم  ير كمملالوضمما الةبيعمم  تممم اسممت دام ةريقمممة تحميممل : المستتتخم 
سممة, وتنمماقض بعمم  اً, وهممذا الةريقممة تسممت دم لمحىممول عمممج التعبيممرات الدقيقممة لممتغيممرات المدرو عمممج جسممم مممرن حراريمم المغناةيسمم 

ااج ماد ا ساسم  المعمممة تحمت تم  ير   . حيث تم استعرا  معمادلات المرونمة الحراريمةالحالات ال اىة أيضا ف  سياق المشكمة 
باسممت دام نيريمة يجمرين ونا مد ا مممن النموعين ال مان  وال المث يالنمموع ال مان  مما عمدم تشممتت والمجمال المغناةيسم   ,ال يدروسمتاتيك 
ممممن الضمممغة  وعمممدم وجمممود كمممل ,وتمممم رسمممم الكميمممات الايزيائيمممة الم تمامممة فممم  حالمممة وجمممود, ع ال المممث مممما تشمممتت لمةاقمممةالمةاقمممة والنمممو 

والنتمائ  التم   ممرج ب ما همذا البحممث توضمر ممدن الاممرق بمين النموعين ال ممان  وال المث لنيريممة   ةيسمم .اوالمجمال المغن ,يدروسمتاتيكجال 
 MATLAB)النتمائ  التمم  تممم الحىممول عمي مما كانممت باسممت دام برنمام   شممكال و ا إلمم  أن جميمما  شممارةويجممب ااجمرين ونا ممد . 

R2013a.) 
 

الوضا  ةريقة تحميل ,ااج اد ا ساس  ال يدروستاتيك , المجال المغناةيس : المرونة الحرارية المعممة. الكممات المفتاحية
        .نيرية يجرين ونا د ا ,الةبيع 

https://doi.org/10.54172/mjsc.v35i4.330


3232, 545-539(: 4) 53مجمة المختار لمعموم   
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تحديد مستويات بعض المعادن الثقيمة في بعض العيون والآبار الجوفية بالمنطقة الشمالية 
 الشرقية من ليبيا

, أم كمثوم أحمد عبد الجميلمد عبدالجميلحأافضيل عمر العوامى, رقية   
ليبيا -، البيضاءعمر المختار ة، جامعةالزراع ة، كميالنبات ةوقايشعبو المبيدات، قسـ   

 0202ديسمبر  02/ تاريخ القبوؿ:  0202يناير  5تاريخ الاستلاـ: 
Doi: https://doi.org/10.54172/mjsc.v35i4.347 

والنحاس( في بعض العيوف والآبار الجوفية   ،الرصاص، رصد المعادف الثقيمة )الزنؾ، الكادميوـ، تـ في ىذه الدراسة  :المستخمص 
اسػػػتخدـ جيػػػاز و  ،)الجػػػاؼ والرطػػػ ( فصػػػميفالعينػػػات مػػػف منػػػاطؽ مختم ػػػة فػػػي  تالشػػػرقية مػػػف ليبيػػػا  جمعػػػ الشػػػمالية فػػػي المنطقػػػة

 (LOQ) الحد الكمي ، و1-ميكروغراـ مؿ  2020إلى  20226يتراوح بيف  (LOD) وكاف الحد الأقصى لمكشؼ ،الامتصاص الذري

 ٪ 20007و  202221٪ الانحرافػات المعياريػة النسػبية بػيف RSD تراوحػت نسػبة  1-ميكروغػراـ مػؿ  2027إلػى  2020فػي حػدود  

سػػة فػػي بعػػض العيػػوف والآبػػار )الجػػاؼ والرطػػ ( فػػي المنػػاطؽ أثنػػاء الدرا فصػػميفمعػػادف الثقيمػػة فػػي  متبقيػػاتأظيػػرت النتػػاجو وجػػود 
ومنظمػػة ، (WHO) ، وفقػًػا لمنظمػػة الصػػحة العالميػػةلنحػػاس أقػػؿ مػػف الحػػدود المسػػموح بيػػاوكانػػت قػػيـ الزنػػؾ والكػػادميوـ وا ،الجوفيػػة

الرطػ  وفقػًػا  فصػؿاؼ أعمػى مػف جػال فصػؿالرصػاص فػػي و   LNCSM))المواصػ ات القياسػية الميبيػة، و FAO)الأغذيػة والزراعػة )
وفقػًػا لمنظمػػة  ،اعالميػػ االمسػػموح بيػػ القػػيـ تحػػت الحػػدود بقيػػة، حيػػك كانػػت المواصػػ ات القياسػػية الميبيػػةو  ،لمنظمػػة الصػػحة العالميػػة

  أظيرت نتاجو ىػذه الدراسػة وجػود مسػتويات تنػذر بػالخطر المواص ات القياسية الميبيةو  ،ومنظمة الأغذية والزراعة ،الصحة العالمية
، يعتبػػػر فحػػػص الأسػػػمد  بشػػػكؿ عػػػاـ  III، الأبيػػػار Iالجػػػاؼ فػػػي الآبػػػار الجوفيػػػة فػػػي سػػػيؿ المػػػر   فصػػػؿالرصػػػاص فػػػي مػػػف معػػػدف 

 ،خزانػػاتال المحتممػػة التػػي يمكػػف أف تكػػوف فػػي والزراعيػػة وسػػيمة فعالػػة لمراقبػػة جػػود  ميػػاه الشػػر  لتحديػػد مصػػادر التمػػوك ،الكيماويػػة
 المستخدميف شر  آمنة إلى  نابي  لضماف وصوؿ مياهالأوخطوط 

 بعض العيوف والآبار الجوفية  : المعادف الثقيمة، المنطقة الشمالية الشرقية،الكممات المفتاحية

 المقدمة

أصػػػبل التمػػػوك المعػػػدني للؤنظمػػػة البيجيػػػة مشػػػكمة خطيػػػر  تيػػػدد 
، ,Altınok و  Boran)صحة الإنساف والحيواف وكذلؾ النبات

، وآخػػػػػروف Suthar ؛ 2005،وآخػػػػػروفGaur ؛  2010
التخمص مػف الن ايػات  بسب المموثات المعدنية  تشكؿ  (2009

الصػػػػناعية غيػػػػػر المعالجػػػػة والمعالجػػػػػة جزجيػػػػا والمحتويػػػػػة عمػػػػػى 
المعػػػػادف السػػػػامة عمػػػػى المػػػػدد الطويػػػػؿ، والاسػػػػتخداـ العشػػػػواجي 

والمبيػػػػػدات الحشػػػػػرية المحتويػػػػػة عمػػػػػى المعػػػػػادف فػػػػػي  ،للؤسػػػػػمد 
 لآبػػػػار الجوفيػػػػة فػػػػي تمػػػػوك بعػػػػض العيػػػػوف وا الحقػػػػوؿ الزراعيػػػػة

(Macklin  ؛2006، وآخػػػروف Reza  وSingh  ،0212 ؛
Martin  ،2000؛ Dike 0222، وآخروف ) 

لوحظ أف الزياد  السريعة في عدد السػكاف مقترنػة بعوامػؿ مثػؿ  
والتػػػػي تػػػػؤدي إلػػػى تػػػػراكـ ضػػػػخـ  ،والزراعػػػة ،التنميػػػة الصػػػػناعية

لممموثات المعدنية وتنتيي في نيايػة المطػاؼ إلػى تمػوك الميػاه  
و المموثػػػات المعدنيػػػة سػػػب  رجيسػػػي لمقمػػػؽ عمػػػى البيجػػػة الماجيػػػة 

وتراكميػػػا فػػػي المصػػػادر  ،واسػػػتمرارىا ،ووفرتيػػػا ،بسػػػب  سػػػميتيا
 Sin؛ 1990، وآخػػػػػػػػػػػػػػػػػػػػػػػػػػػػػػػػػػػػروف Deniseger ) الماجيػػػػػػػػػػػػػػػػػػػػػػػػػػػػػػػػػػػػة

لميػػػاه بالمعػػػادف الثقيمػػػة تيديػػػدًا يشػػػكؿ تمػػػوك ا  (2001،وآخػػػروف
متزايػػػػدًا لمنتجػػػػات المحاصػػػػيؿ فػػػػي العػػػػالـ ، ومػػػػف المحتمػػػػؿ أف 

https://doi.org/10.54172/mjsc.v35i4.347
https://crossmark.crossref.org/dialog/?doi=10.54172/mjsc.v35i4.347&amp;domain=pdf&amp;date_stamp=2008-08-14
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وحػدوك تػيثيرات سػامة  ،نوعيػة الميػاه ا فػيسب  المعادف تدىور ت
المعػػػادف الثقيمػػػة   (2015، وآخػػػروف  Roy)عمػػػى المحاصػػػيؿ

وليػػا آثػػار ضػػار  عمػػى صػػحة الإنسػػاف  ،لػػدييا خصػػاجص سػػامة
 ،خطيػػر  اتسػػب  أمراضػػ أنيػػا كمػػا ،حتػػى فػػي الجرعػػات الصػػ ير 

-Kabata؛ Ferner ،0221) عمػػػػػػػػػػػػػػػػػي النبػػػػػػػػػػػػػػػػػات اوأضػػػػػػػػػػػػػػػػػرار 

Pendias ،0212 ) 

المحاصػػػيؿ  ري المعػػػادف الثقيمػػػة فػػػي ميػػػاه وجػػػود بعػػػضلػػػوحظ  
، وآخػػروف Yadav؛ 0212، وآخػػروف Phuong) والخضػػروات

 Rahman؛ Benti ،0212؛ Prabu ،0227؛ 0210
 وCu المعادف الثقيمة ) بعض متصاصاو (  0213، وآخروف

Zn, Pb, Cr, Cd ،مػف قبػؿ النباتػات ينػتو عنيػا تثبػيط النمػو )
تمػػػػؼ الييكػػػػؿ، وانخ ػػػػاض الأنشػػػػطة ال سػػػػيولوجية والبيوكيمياجيػػػػة 

 Bhaskar) وكػػذلؾ يقمػػؿ مػػف خصػػوبة التربػػة والإنتػػا  الزراعػػي
أشػػػػػارت   (Goni ،0212و   Ahmad ؛0212، وآخػػػػػروف

نتػػػاجو الأبحػػػاك السػػػابقة فػػػي ليبيػػػا إلػػػى وجػػػود معػػػادف ثقيمػػػة فػػػي 
 Tarlaأجػػػري ( 0213)الجػػػراري ، بعػػػض الخضػػػروات وال واكػػػو

المعػادف الثقيمػة بعػض تحديد تركيز  0210في مارس   وآخروف
حيػػك ( فػػي العيػػوف Mn و Pb  ،Cd  ،Cu  ، Fe)مثػػؿ 

( Mnو  Pb  ،Feالمعػادف الثقيمػة )النتػاجو أف بعػض  أظيػرت
منظمػػة الصػػحة  حسػػ  أعمػػى مػػف الحػػدود المسػػموح بيػػا كانػػت 

وأف وجػود  ،الحػدود الآمنػة ضمفتـ اكتشافو  Cdالعالمية بينما 
شػػػػػػكؿ مخػػػػػػاطر صػػػػػػحية عمػػػػػػى ي المعػػػػػػادف الثقيمػػػػػػة فػػػػػػي الميػػػػػػاه

  (2018،وآخروف Tarla )المستيمكيف 

بعػػض المعػػادف الثقيمػػة فػػي متبقيػػات تيػػدؼ ىػػذه الدراسػػة لكشػػؼ 
بعػػػض العيػػػوف والآبػػػار الجوفيػػػة  لػػػبعض المنػػػاطؽ فػػػي المنطقػػػة 

الشمالية الشرقية مػف ليبيػا، ومقارنػة مسػتود تمػوك ىػذه الشمالية 
 ،المعادف في المياه قيد الدراسة مع الحدود المسػموح بيػا عالميػا

الميبيػػػة ومنظمػػػة الصػػػحة  القياسػػػية وكػػػذلؾ حسػػػ  المواصػػػ ات
وتوجيػػو نظػػر المسػػتيمكيف  ،نظمػػة الأغذيػػة والزراعػػةوم ،العالميػػة

 ف وجدت إإلى مواطف الخطور  

 

 المواد وطرق البحث

 E) تقػػػع منطقػػػة الدراسػػػة بػػػيف وادي درنػػػة موقعععل الدراسعععة :

22.619346° N 32.727701°)  بيػػػار والأشػػػرقا(E 

20.522419° N 32.257841° )  غربا كما ىػو موضػل فػي
( و تػػػػػـ اسػػػػػتخداـ جيػػػػػاز تحديػػػػػد المواقػػػػػع الج رافػػػػػي 1الشػػػػػكؿ )

(GPS   لتحديد مواقع جمع العينات ) 

عينػػة ميػػاه عشػػواجية مػػر  مػػف 02: جمعػػت  جمععل عينععات الميععا 
متكونة  0214رط ( -ف )جاؼيلتر( عمي فصم 1كؿ موقع ) 
ي الآبػػار الجوفيػػة مػػف منػػاطؽ مختم ػػة فػػ01و العيػػوفمػػف تسػػعة 

 ،كرسػػػو ،ىػػػي وادي درنػػػة، الشػػػمالية الشػػػرقية مػػػف ليبيػػػا المنطقػػػة
، IIIشػػػػحات  ،II، شػػػػحاتIالدبوسػػػػية ، عػػػػيف أبولوينػػػػا شػػػػحات 

، لشػػػػػبو I ة، سػػػػػتمونIII، عػػػػػيف سػػػػػميوف مسػػػػػة II، مسػػػػػة Iمسػػػػػة 
، III،قندولػػة II،قندولػػة I، قندولػػة III ةسػػتمون ة، تكنانػػII ةسػػتمون

، وسػػػػيطة II، وسػػػػيطة  I،وسػػػػيطة  III  و ، مػػػػراو  مػػػػرا Iمػػػػراو  
III  سيؿ المػر ،I   سػيؿ المػر ،II   سػيؿ المػر،III  طمميثػة،

I  طمميثة،II،  طمميثةIII الأبيار،I  الأبيار،II  الأبيار،III ) 
الجوفيػػػػة الآبػػػػار و   ،مباشػػػر  هتػػػـ جمػػػػع عينػػػات العيػػػػوف مػػػف ميػػػػا

بواسػػػطة قنينػػػة زجاجيػػػة معتمػػػة بعػػػد غسػػػميا  ،بواسػػػطة مضػػػخات
خػذ أمػرات وكتػ  عمييػا اسػـ المنطقػة وتػاريخ  2-0بن س الماء 

ثػػػـ نقمػػػت العينػػػات داخػػػؿ حافظػػػة مبػػػرد  إلػػػى  المعمػػػؿ  ،العينػػػة
و تػػـ تخػػزيف عينػػات الميػػاه التػػي تػػـ جمعيػػا فػػي تلاجػػة  ،مباشػػر 

 ;APHA, 1995)حػيف تحميميػا  ىلإـ 2ºعمي درجة الحرار   

 (Hunt و Wilson ،1764) 

 
 

 مواقع الدراسة (1شكل )
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تػػـ اسػػتخداـ حمػػض النيتريػػؾ المسععتخدمة :  المععواد الكيمياةيععة
( BDH Ltd. Pool England٪ )درجػة تحميميػة ، 47بنسبة 

 Riedelde٪ )درجػػػة تحميميػػة ، 05وحمػػض الييػػدروكموريؾ 

Haen AG  )اسػػػتخداـ المػػػاء منػػػزوع الأيونػػػات مػػػف  وألمانيػػػا
، Milli-Q (Millipore ،Bedford ،MAتنقيػػػػػػة ميػػػػػػاه 

USA  تحضػػػػػػػير المحاليػػػػػػػؿ و ( لإعػػػػػػػداد العينػػػػػػػات والمعػػػػػػػايير
 ،والكػػػػػػػػادميوـ ،والزنػػػػػػػػؾ ،المعياريػػػػػػػػة لمعناصػػػػػػػػر مػػػػػػػػف النحػػػػػػػػاس

والرصػػػػاص المسػػػػتخدمة لممعػػػػاير  عػػػػف طريػػػػؽ تخ يػػػػؼ محاليػػػػؿ 
ممػػػن مػػػف كػػػؿ عنصػػػر تػػػـ تػػػوفيره مػػػف  1222المخػػػزوف البال ػػػة 

BDHجميػع الحاويػات والأوانػي الزجاجيػة فػي حػامض  ت  نقع
بالمػاء  تساعة عمى الأقؿ وشػط  14٪ لمد  02النتريؾ بنسبة 

 المقطر ومزيؿ الأيونات قبؿ الاستخداـ  

تػػـ تقػػدير تركيػػز عععداد المعععادن الثقيمععة  لعععامتياص العع ر   : إ
لامتصػػػػاص الػػػػذري ا جيػػػػازالمعػػػػادف بثلاثػػػػة مكػػػػررات بواسػػػػطة 

( STATذريػػػػػػػػة للؤنبػػػػػػػػو  المشػػػػػػػػػقوؽ )المجيػػػػػػػػز بالمصػػػػػػػػيد  ال
(  كػػاف PU 9100X Philips)مطيػػاؼ الامتصػػاص الػػذري 

ميكروغراـ/مػػػػػػؿ لمرصػػػػػػاص،  20202الحػػػػػػد الأقصػػػػػػى لمكشػػػػػػؼ 
 0.008، ميكروغراـ/مػػػؿ ،  مم ػػػـ / لتػػػر لمكػػػاديميوـ  0.023

ميكروغػػػػراـ /مػػػػؿ لمزنػػػػؾ مػػػػف  20206لمنحػػػػاس ميكروغراـ/مػػػػؿ، 
قيمػة فػي عينػات الميػاه ، أجؿ التحديد الكمػي الػدقيؽ لممعػادف الث

 ، Cd 10 ppm  ،Cu 10معػادف قياسػية ) 2)  تاسػتخدم

(  HNO3٪  3جػزء فػي المميػوف ، مصػ وفة  Zn 10و  100
مػػػؿ مػػػف  102تػػػـ تحضػػػير العينػػػات عػػػف طريػػػؽ التخ يػػػؼ مػػػف 

مػػؿ مػػع حمػػض النتريػػؾ عػػالي النقػػاء  1202عينػػات الميػػاه إلػػى 
  تػػػـ الػػػذريالامتصػػػاص  جيػػاز ٪ وتحميمػػػو بواسػػػطة 200بنسػػبة 

إعػػػػػداد أربػػػػػػع مجموعػػػػػػات قياسػػػػػػية باسػػػػػػتخداـ طريقػػػػػػة التخ يػػػػػػؼ 
كػػػاف الحػػػد الكمػػػي   Cdو  Cuو  Zn  ،Pbالمتسمسػػػؿ لػػػػ 

ميكروغػػػػػػػػػػراـ  20250ميكروغػػػػػػػػػراـ /مػػػػػػػػػؿ لمرصػػػػػػػػػاص،  20271
لمنحػػػػاس ميكروغراـ/مػػػػؿ ،  20204، ميكروغراـ/مػػػػؿ، لمكػػػػادميوـ
 ميكروغراـ /مؿ لمزنؾ  20263

 Abdolgader)اسػػػػطة أعػػػػدت عينػػػػات الميػػػػاه بو  الهضععععم:

 (2013،وآخروف

تػـ حسػا  حساب تركيز المعادن الثقيمة في المياة المجمععة : 
تركيػػػز العينػػػة المحتويػػػة عمػػػي المعػػػدف  بواسػػػطة معادلػػػة الخػػػط 

 ىعمػػ كػػؿ المعػػدف الػػذي تمػػت قسػػمتو معػػاير  ال ىالمسػػتقيـ لمنحػػ
التركيػز  ىالحجـ الذي تـ اسػتخلاص العينػة منػو  لمحصػوؿ عمػ

 ال عمي لممعدف  

تظيػػػر ىػػػذه المنحنيػػػات منحنيعععات المععععادن الثقيمعععة القياسعععي : 
عمػي حػده كمػا ىػو موضػل فػي الشػكؿ  المعػدفمدي خطية كػؿ 

(0 ) 

 
يوضػػل تركيػػز كػػؿ معػػدف مػػع مسػػاحة المنحػػي المقابػػؿ لػػو لكػػؿ ( 2الشععكل )

 تركيز 

 إصػػػدار SPSS   ببرنػػاموالبيانػػات  حممػػتحيععاةي : إتحميععل 
 two way   اـ تػػـ تحميػػؿ المواقػػع والمواسػػـ  باسػػتخد03

ANOVA   أقػػؿعنػػد  فػػرؽ معنويػػة P <0.05  جػػراء إ تػػـ
لمعرفػػة ال ػػروؽ المعنويػػة  بػػيف بعػػض العيػػوف  t-test اختبػػار

 صػػؿ الجػػاؼ كػػذلؾ ال ػػروؽ المعنويػػة بػػيف الو   ،والآبػػار الجوفيػػة
  (1970وآخروف Nie) P <0.05 عند  الرط ال صؿ و 

 والمناقشةالنتاةج 

تحديععد مسععتويات بعععض المعععادن الثقيمععة فععي بعععض العيععون 
في ىػذه  والآبار الجوفية بالمنطقة الشمالية الشرقية من ليبيا:

المعادف الثقيمة في  عينات بعض  متبقيات عثر عمىالدراسة ، 
وقياسيا بواسطة جيػاز الامتصػاص   ،والآبار الجوفية  ،العيوف
المعػػادف الثقيمػػة   متبقيػػاتعمػػى   ظيرت النتػػاجو  العثػػورأالػػذري 

الشتاء( في المناطؽ قيد الدراسة ، و تـ - صميف )الجاؼالفي  
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الكشػػؼ عػػػف المعػػادف الثقيمػػػة  فػػي جميػػػع المنػػاطؽ فػػػي عينػػػات 
فػػػػي الجػػػػدوؿ موضػػػػل  ىػػػػو الميػػػػاه خػػػػلاؿ فصػػػػؿ الجػػػػاؼ  كمػػػػا

 ( 0و1)

إلى عيف لشبو ستمونو  Iقيمة الزنؾ لمعيوف  مف مسة  تراوحتو 
II   وفي الآبار  1-ميكروغراـ مؿ  202004إلى  .010 2بيف

 202640إلػى  202120بيف  IIبيارإلى الأ IIالجوفية مف مسة 
 يػػاقػػيـ تحػػت الحػػدود المسػػموح بالكانػػت و ،  1-ميكروغػػراـ مػػؿ 

 ،ومنظمػػػػة الأغذيػػػػػة ،عالميػػػػا حسػػػػ  منظمػػػػػة الصػػػػحة العالميػػػػػة
 Ahmed؛ 2018 ،وآخػػػػروف  Jamshaid)والزراعػػػػة

قيمػػة النحػػاس لمعيػػوف  مػػف دبوسػػية  تراوحػػتو  (2019وآخػػروف
 202216إلػػػػػػػػى  20225بػػػػػػػػيف  IIسػػػػػػػػتمونو  إلػػػػػػػػى عػػػػػػػػيف لشػػػػػػػػبو

إلػػػػى  IIوفػػػػي الآبػػػػار الجوفيػػػػة مػػػػف مسػػػػة ،   1-ميكروغػػػػراـ مػػػػؿ 
و ،  1-ميكروغػػػػراـ مػػػػؿ  202143إلػػػػى  20224بػػػػيف  IIبيػػػػارالأ

أظيػػػرت  عالميػػػا  يػػػاكانػػػت قػػػيـ الزنػػػؾ تحػػػت الحػػػدود المسػػػموح ب
بولوينػػػا أالنتػػػاجو أف قيمػػػة الكػػػادميوـ لمعيػػػوف  مػػػف دبوسػػػية إلػػػى 

 1-ميكروغػػراـ مػػؿ  20224إلػػى  20221تراوحػػت بػػيف I تشػػحا

 20221بػيف  IIIإلػى الأبيػار  IIوفي الآبار الجوفية مف قندولػة 
كانػػػػت قػػػػيـ الزنػػػػؾ تحػػػػت  و،  1-ميكروغػػػػراـ مػػػػؿ  20224إلػػػػى 

اجو أف قيمػػػػػػة أوضػػػػػػحت النتػػػػػػ عالميػػػػػػا  يػػػػػػاالحػػػػػػدود المسػػػػػػموح ب
تراوحػػػػت بػػػػيف  IIإلػػػػى طمميثػػػػة  ةالرصػػػػاص لمعيػػػػوف  مػػػػف كرسػػػػ

وفػػػػػػي الآبػػػػػػػار ،   1-ميكروغػػػػػػراـ مػػػػػػؿ  202235إلػػػػػػى  202213
 202206كانػت بػيف  Iإلى سيؿ المػر   IIIالجوفية مف شحات 

، وجػػػػػدير بالػػػػػذكر أف قيمػػػػػة  1-ميكروغػػػػػراـ مػػػػػؿ  202435إلػػػػػى 
الرصػػاص فػػػي فصػػػؿ الجػػاؼ أعمػػػى مػػػف فصػػؿ الرطػػػ  حسػػػ  

حػدود الالقػيـ تحػت  بقيػةة الصػحة العالميػة ، حيػك كانػت منظمػ
ومنظمػػة  ،عالميػػا حسػػ  منظمػػة الصػػحة العالميػػة يػػاالمسػػموح ب

أظيرت النتاجو أف الآبار الجوفيػة كانػت أكثػر الأغذية والزراعة 
و  ( مػػػػف العيػػػػوف ، Zn-Cu-Cd-Pbبالمعػػػػادف الثقيمػػػػة ) اتموثػػػػ

أوضػػػػػحت نتػػػػػاجو ىػػػػػذه الدراسػػػػػة مسػػػػػتويات مقمقػػػػػة عػػػػػف معػػػػػدف 
الرصاص في فصؿ الجاؼ في الآبار الجوفية فػي سػيؿ المػر  

I بياروالأIII  
 

 0214الجاؼ  فصؿبعض المعادف الثقيمة في العيوف التي تـ جمعيا مف مناطؽ مختم ة خلاؿ  متبقيات( 1) جدول

 Pb Cd Cu Zn المواقع

μg mL
-1

 μg mL
-1

 μg mL
-1

 μg mL
1
 

 0.0177 0.0012 0.0004 0.0032 وادي درنة

 0.0118 0.0012 0.0002 0.0015 كرسة

 0.0111 0.0007 0.0001 0.0025 دبوسية

 I 0.0072 0.0006 0.0009 0.0171بولوينا شحات أعيف 

 I 0.036 0.0002 0.0011 0.0107مسة

 III 0.0048 0.0002 0.0015 0.0130سميوف مسة 

 II 0.0040 0.0003 0.0018 0.0236لشبو ستمونة

 III 0.0039 0.0004 0.0011 202152تكنانة ستمونة 

 II 0.0057 0.0002 0.0009 0.0230طمميثة

 WHO&LNCSM 2023 20223 1 0 الحدود المسموح

FAO 3022 2021 200 0022 
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 0214 فصؿ الجاؼفي الآبار الجوفية التي تـ جمعيا مف مناطؽ مختم ة خلاؿ  بعض المعادف الثقيمة متبقيات( 2جدول )

 Pb Cd Cu Zn  المواقع

μg mL
-1

 μg mL
-1

 μg mL
-1

 μg mL
1
 

 II 0.0149 0.0006 0.0008 0.0494شحات 

 III 0.0107 0.0007 0.0006 0.0178شحات 

 II 0.0108 0.0002 0.0011 0.0163مسة 

 I  0.0103 0.0005 0.0012 0.0215ستمونة 

 I  0.0092 0.0008 0.0002 0.0342قندولة

 II  0.0100 0.0003 0.0008 0.0145قندولة 

 III  0.0104 0.0007 0.0010 0.0298قندولة

 I  0.0124 0.0003 0.0008 0.0298و  امر 

 II  0.0140 0.0006 0.0005 0.1265و  امر 

 III  0.0092 0.0007 0.0011 0.0102و  امر 

 I  0.0096 0.0007 0.0003 0.0154وسيطة 

 II  0.0095 0.0007 0.0004 0.0207وسيطة 

 III  0.0109 0.0007 0.0007 0.0402وسيطة

 I 0.0129 0.0011 0.0020 0.0163طمميثة 

 III  0.0102 0.0008 0.0006 0.0133طمميثة

 I 0.0109 0.0009 0.0006 0.0266سيؿ المر  

 II  0.0120 0.0007 0.0010 0.0238سيؿ المر  

 III  0.0107 0.0007 0.0020 0.1526سيؿ المر  

 I  0.0114 0.0007 0.0017 0.0143بيارالأ

 II 0.0114 0.0007 0.0013 0.1385بيار الأ

 III 0.0119 0.0007 0.0014 0.0223بيار الأ

 WHO&LNCSM 2023 20223 1 0 الحدود المسموح 

FAO 3022 2021 200 0022 

 

نتػػاجو التحميػػؿ  فػػي بعػػض العيػػوف  ظيػػرت( أ2و0جػػدوؿ )الكمػػا فػػي 
والآبػػار الجوفيػػة  التػػي تػػـ جمعيػػا مػػف منػػاطؽ مختم ػػة خػػلاؿ فصػػؿ 

معظػػػػػـ تركيػػػػػز و  عمػػػػػى المعػػػػػادف الثقيمػػػػػة ، ىػػػػػااحتواء 0214الرطػػػػػ  
 المعػادف الثقيمػة فػػي ىػذا ال صػػؿ فػي مصػادر العيػػوف والآبػار الجوفيػػة

 ،حسػػػ  منظمػػػة الصػػػحة العالميػػػة يػػػاكػػػاف تحػػػت الحػػػدود المسػػػموح ب
  المواصػػػػػػػ ات القياسػػػػػػػية الميبيػػػػػػػةو  ،والزراعػػػػػػػة ،ومنظمػػػػػػػة الأغذيػػػػػػػة

 IIإلػػى طمميثػػة  IIIوف مسػػة ميوتراوحػػت قيمػػة الزنػػؾ لمعيػػوف  مػػف سػػ
وفي الآبار الجوفية مف  1-ميكروغراـ مؿ  202210إلى  20223بيف 

ميكروغػػراـ  202212إلػػى  202212تراوحػػت  IIIبيػػارإلػػى الأ IIمػػراو  
 عالميػا حسػ  يػاو كانػت قػيـ الزنػؾ تحػت الحػدود المسػموح ب 1-مؿ 

المواصػ ات و  ،والزراعػة ،ومنظمة الأغذية ،المنظمة الصحة العالمية

لمعيػػوف  مػػف دبوسػػية إلػػى  وتراوحػػت قيمػػة النحػػاس ،القياسػػية الميبيػػة
وفػي الآبػار  1-ؿ ميكروغػراـ مػ 202210إلػى  20220بػيف  IIطمميثة 

 202210إلػػى  20223تراوحػػت  Iإلػػى سػػتمونو  IIالجوفيػػة مػػف مػػراو  
لمعيػوف  مػف دبوسػية إلػى  الكػادميوـوتراوحػت قيمػة  1-ميكروغػراـ مػؿ 

وفػػػي الآبػػػار  1-ميكروغػػػراـ مػػؿ  20226إلػػى  20221بػػػيف  IIطمميثػػة 
 إلػػػػى 20220 بػػػػيف تراوحػػػػت IIإلػػػػى العويميػػػػة  IIالجوفيػػػػة مػػػػف مسػػػػة 

مػػػف  لمعيػػػوف قيمػػػة الرصػػػاص  وتراوحػػػت ،1-ميكروغػػػراـ مػػػؿ  20227
ميكروغػراـ  202120 ىلػإ 202122دبوسية بػيف  ىلإ IIIيوف مسة مس

 تراوحت بػيف IIIشحات  ىلإ Iمف قندولة الآبار الجوفية وفي  1-مؿ 
  1-ميكروغراـ مؿ  202127 ىلإ 202270
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 0214الرط   فصؿبعض المعادف الثقيمة في العيوف التي تـ جمعيا مف مناطؽ مختم ة خلاؿ  متبقيات( 3جدول )

 Pb Cd Cu Zn المواقع

μg mL-1 μg mL-1 μg mL-1  μg mL1  

 0.0013 0.0003 0.0106 0.0032 وادي درنة

 0.0008 0.0002 0.0126 0.0015 كرسة

 0.0003 0.0006 0.0143 0.0025 دبوسية

 I 0.0072 0.0125 0.0001 0.0007عيف ابولوينا شحات 

 I 0.036 0.0128 0.0002 0.0006مسة

 III 0.0048 0.0100 0.0001 0.0005سميوف مسة 

 II 0.0040 0.0101 0.0003 0.0005لشبو ستمونة

 III 0.0039 0.0121 0.0003 0.0011تكنانة ستمونة 

 II 0.0057 0.0106 0.0008 0.0013طمميثة

                 الحدود المسموح

WHO&LNCSM 2023 20223 1 0 

FAO 3022 2021 200 0022 

 

 0214الرط   فصؿبعض المعادف الثقيمة في الآبار الجوفية التي تـ جمعيا مف مناطؽ مختم ة خلاؿ  متبقيات( 4جدول )

 Pb Cd Cu Zn  المواقع

μg mL-1 μg mL-1 μg mL-1 μg mL1 

 II 0.0149 0.0149 0.0006 0.0008شحات 

 III 0.0107 0.0107 0.0007 0.0006شحات 

 II 0.0108 0.0108 0.0002 0.0011مسة 

 I  0.0103 0.0103 0.0005 0.0012ستمونة 

 I  0.0092 0.0092 0.0008 0.0002قندولة

 II  0.0100 0.0100 0.0003 0.0008قندولة 

 III  0.0104 0.0104 0.0007 0.0010قندولة

 I  0.0124 0.0124 0.0003 0.0008و  امر 

 II  0.0140 0.0140 0.0006 0.0005و  امر 

 III  0.0092 0.0092 0.0007 0.0011و  امر 

 I  0.0096 0.0096 0.0007 0.0003وسيطة 

 II  0.0095 0.0095 0.0007 0.0004وسيطة 

 III  0.0109 0.0109 0.0007 0.0007وسيطة

 I 0.0129 0.0129 0.0011 0.0020طمميثة 

 III  0.0102 0.0102 0.0008 0.0006طمميثة

 I 0.0109 0.0109 0.0009 0.0006سيؿ المر  

 II  0.0120 0.0120 0.0007 0.0010سيؿ المر  

 III  0.0107 0.0107 0.0007 0.0020سيؿ المر  

 I  0.0114 0.0114 0.0007 0.0017بيارالأ

 II 0.0114 0.0114 0.0007 0.0013بيار الأ

 III 0.0119 0.0119 0.0007 0.0014بيار الأ

     الحدود المسموح 
WHO&LNCSM 2023 20223 1 0 

FAO 3022 2021 200 0022 
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( عينػػات بعػػض العيػػوف والآبػػار 0بشػػكؿ عػػاـ ، يوضػػل شػػكؿ )
،  (Zn) مموثػػػة بالزنػػػؾ، و كانػػػت الجوفيػػػة  التػػػي تػػػـ تحميميػػػا

خػلاؿ   (Cd)  والكػادميوـ، (Pb) والرصػاص،  (Cu) والنحػاس
 .الرط (-فصميف )الجاؼ

فػػي المسػػتويات المتوسػػطة لممعػػادف الثقيمػػة لػػوحظ  tفػػي اختبػػار 
 pعنػػد )(الرطػػ  -الجػػاؼ ) صػػميف الاختلافػػات معنويػػة بػػيف 

 ،معنوية بيف العيػوف فروؽ(  وجود 3( كما في جدوؿ )0.05>
عنػد الدراسػة  ند تركيز كػؿ معػدف بػيف منػاطؽوالآبار الجوفية ع

(p <0.05( كما موضل في جدوؿ )4)  
 T-testتحميؿ تبايف تراكيز المعادف الثقيمة  بيف فصؿ الجاؼ والرط   باستخداـ اختبار ( 5) جدول

μg mL
-1

 اختبار ت احتمالية الانحراؼ المعياري  متوسط مجموعات 

Zn 0.0003 ± *0.0023 فصؿ جاؼ 
0.00* 2.892 

 0.00005 ± 0.0009 فصؿ رط  
  

Cu 0.00001 ± 0.0002 فصؿ جاؼ 
0.00* 4.099 

 0.00002 ± *0.0004 فصؿ رط  
  

Cd 0.00197 ± 0.0249 فصؿ جاؼ 
0.00* 6.471 

 0.00459 ± *0.0394 فصؿ رط  
  

Pb 0.00145 ± 0.0086 فصؿ جاؼ 
0.01* 2.187 

 0.00035 ± *0.01197 رط فصؿ  
  

 2023 مف أقؿ عند بعض العيوف والآبار الجوفية  بيف معنوية فروؽ توجد*

 T-testتحميؿ تبايف  تراكيز المعادف الثقيمة بيف بعض العيوف والآبار الجوفية  باستخداـ اختبار ( 6) جدول

μg mL
 اختبار ت احتمالية الانحراؼ المعياري  متوسط مجموعات 1-

Zn 0.005 0.0026 ± 0.019 العيوف* 
4.054 

 0.0032 ± *0.036 الجوفية الآبار 
  

Cu 

 
 0.0003 ± 0.0009 العيوف

0.00* 3.774 

 0.0037 ± *0.0022 الجوفية الآبار 
  

Cd 0.00002 ± 0.0003 العيوف 
0.00* 5.302 

 0.00002 ± *0.0004 الجوفية الآبار 
  

Pb 0.03 0.0005 ± 0.0078 العيوف* 
2.587 

 0.0010 ± *0.0108 الجوفية الآبار 
  

 2023 مف أقؿ عند بعض العيوف والآبار الجوفية  بيف معنوية فروؽ توجد*
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مختم ػة وكانػت المنػاطؽ التحميؿ التبايف في معدف الزنؾ فػي تـ 
والمنػاطؽ المختم ػة ،  IIIسػيؿ المػر   بػيف فػروؽ معنويػةىنػاؾ 

 موضػػل فػػيىػػو فصػػؿ  الجػػاؼ كمػػا  عػػفالرطػػ   فصػػؿفػػي 

معنوية ىناؾ فروؽ  (  أيضا ، في معدف النحاس2و 0الشكؿ )
بػػيف  فصػػؿ الرطػػ  عػػف فػػي فصػػؿ الجػػاؼ  IIفػػي سػػيؿ المػػر  
موضػل فػي الشػكؿ  ىػو كمػا (P <0.05)عنػد المنػاطؽ المختم ػة

 ( 4و3)

وجػػػود فػػػروؽ  Iطمميثػػػة  فػػي الكػػػادميوـ أظيػػر تركيػػػز المعػػػدف
منػاطؽ المعنوية  بيف فصؿ الرط  مقارنة ب صػؿ  الجػاؼ فػي 

 (6و5)  (P <0.05)موضل في الشكؿ عندىو المختم ة  كما 
معنويػػػػػػة لمعػػػػػػدف كانػػػػػػت ىنػػػػػػاؾ فػػػػػروؽ   أخػػػػػرد، ومػػػػػف ناحيػػػػػػة 

 فصػػػؿ عػػػفالجػػػاؼ  فصػػػؿفػػػي  IIبػػػيف سػػػيؿ المػػػر   الرصػػػاص
وضػل الم( كمػا p <0.05الرطػ  بػيف المنػاطؽ المختم ػة عنػد )

 ( 12و7شكؿ ) في

 

 
 0214فصميف تركيز معدف الزنؾ في العيوف في  مناطؽ مختم ة خلاؿ متوسط ( 3شكل )

 

 0214فصميف متوسط تركيز معدف الزنؾ في الآبار الجوفية في مناطؽ مختم ة خلاؿ ( 4شكل )
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 0214فصميف متوسط تركيز معدف النحاس في العيوف في  مناطؽ مختم ة خلاؿ ( 5)شكل 

 

 0214متوسط تركيز معدف النحاس في الآبار الجوفية في  مناطؽ مختم ة خلاؿ فصميف ( 6شكل )

 

 0214فصميف في العيوف في  مناطؽ مختم ة خلاؿ  متوسط تركيز معدف الكادميوـ( 7شكل )
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 0214 فصميففي الآبار الجوفية في  مناطؽ مختم ة خلاؿ  متوسط تركيز معدف الكاديميوـ( 8شكل )

 

 0214فصميف متوسط تركيز معدف الرصاص في العيوف في  مناطؽ مختم ة خلاؿ ( 9شكل )

 
0214مختم ة خلاؿ فصميف  متوسط تركيز معدف الرصاص في الآبار الجوفية في  مناطؽ( 11شكل )

-0.0002

0

0.0002

0.0004

0.0006

0.0008

0.001

0.0012

رام 
 غ

رو
ميك

وم 
دمي

الكا
يز 

ترك
/

 مل 

 فصل الرطب فصل الجاف

0
0.002
0.004
0.006
0.008
0.01
0.012
0.014
0.016

رام 
 غ

رو
ميك

ص 
يا

ز ر
ركي

ت
/

 مل

 فصل الجاف

 فصل الرطب

-0.01

0

0.01

0.02

0.03

0.04

0.05

0.06

0.07

0.08

م 
را

غ
و 

كر
مي

ص 
صا

 ر
يز

رك
ت

/
 مل

 فصل الجاف

 فصل الرطب



0202, 020-007(8 2) 03مجلة المختار للعلوم   

 

 CC BY-NC 4.0 لممؤلؼ )المؤل وف(، يخضع ىذا المقاؿ لسياسة الوصوؿ الم توح ويتـ توزيعو بموج  شروط ترخيص إسناد المشاع الإبداعي© 

ISSN:  online 2617-2186           print 2617-2178 

339 

 (2010، وآخػروف Ghanem) وكانػت ىػذه النتيجػة مت قػة مػع
والآبار الجوفيػة  فػي المنػاطؽ  ،إدار  بعض العيوف حيك تيثرت

الشػػػرقية بمواقػػػػع الإلقػػػاء الموزعػػػػة عشػػػواجيًا ، ومكبػػػػات الن ايػػػػات 
الصمبة ، والح ارات ، لا سيما في المجتمعات الري يػة ، وكػذلؾ 
الممارسػػات الزراعيػػة والصػػناعية  وفقػػا لػػذلؾ ، وبعػػض العيػػوف 
والآبػػػار الجوفيػػػة  ؛ يمكػػػف أف يػػػنعكس ىػػػذا فػػػي إمػػػدادات الميػػػاه 

ذه المجتمعػػػػػػات لأف مصػػػػػػادر الميػػػػػػاه ىػػػػػػذه ىػػػػػػي المصػػػػػػادر ليػػػػػػ
الرجيسػػػية لمشػػػر  والأغػػػراض الزراعيػػػة  تبعػػػا لػػػذلؾ ، يمكػػػف أف 
تعزد مصادر المعادف المكتش ة فػي الآبػار الجوفيػة فػي منطقػة 
الدراسة والتي تستخدـ في الشر  إلى العديػد مػف المصػادر بمػا 

ف الن ايػات ومػدفف الن ايػات لمػتخمص مػ ،في ذلؾ، مواقػع الإلقػاء
الصػػمبة ، والح ػػارات ، والصػػناعات ، وحركػػة المػػرور ، وكػػذلؾ 

 المترشػػػحةيػػػتـ نقػػػؿ المػػػاد   حيػػػك الأسػػمد  للؤغػػػراض الزراعيػػػة 
معػػػادف العمػػػى  المحتويػػػةن ايػػػات ومػػػدافف الن ايػػػات مػػػف خػػػلاؿ ال

 إلػى الآبػار الجوفيػة عبػر التربػة  بالإضػافةوالتي تتسر  ثقيمة ال
مػػا يػػؤدي فػػي مواقػػع دفػػف الن ايػػات  حػػرؽ الن ايػػات الصػػمبةإلػػى 

إلػػى تمػػوك الآبػػػار الجوفيػػة بالمعػػػادف الثقيمػػة  إف أكثػػػر مػػا يثيػػػر 
البيجػػػة بشػػػيف حػػػرؽ الن ايػػػات الصػػػػمبة  وكالػػػة حمايػػػةقمػػػؽ دعػػػا  

الخػػػوؼ مػػػف أف ينػػػتو عنيػػػا كميػػػات كبيػػػر  مػػػف الانبعاثػػػات فػػػي 
  ) المعػػػػػادف الثقيمػػػػػة المحتويػػػػػة عمػػػػػيغػػػػػازات الرمػػػػػاد والمػػػػػداخف 

Chang بعػض العيػوف  عػاد  مػا يكػوف تمػوك (2003،روفوآخػ
عف حرؽ الن ايات  الرماد المتطاير والآبار الجوفية  الناتو مف 

حػرؽ ببالمعادف الثقيمة والمواد الخطر  الأخرد ويجػ  معالجتػو  
تنبعػػػك فػػػي غػػػاز  مختم ػػػة،الن ايػػػات الصػػػمبة ، تتشػػػكؿ مموثػػػات 

،  Cdالمداخف بما فػي ذلػؾ المعػادف الثقيمػة عمػى سػبيؿ المثػاؿ 
Pb ،Zn  خاصػػػػػػػػػة عنػػػػػػػػػدما تحتػػػػػػػػػوي الن ايػػػػػػػػػات عمػػػػػػػػػى ،     ،

أو عمػػػػ   يمكػػػػف أف تصػػػػؿ  ،أو أصػػػػباغ ،أو جمػػػػود ،بطاريػػػػات
حػػرؽ الن ايػػات الصػػمبة إلػػى الميػػاه  مػػفالمعػػادف الثقيمػػة المنبعثػػة 

وبالتػالي تػؤدي إلػى  الخ( ، ميػاه الأمطػار  الجوفية)السطحية ، 
وتموثيا  لقد التزمت أوروبا منػذ أواجػؿ السػبعينيات بحمايػة البيجػة 

تجػدر الإشػار  إلػى التوجيػو  فػي ىػذا المجػاؿ ، والمػاء مف اليواء
0222 /54/EC (Quina  2008،وآخروف )  

إفػػراغ معظػػـ ىػػذه الح ػػارات إف وفػػي النيايػػة ، فػػي شػػرؽ ليبيػػا ، 
أو فػػي  ،والػػتخمص منيػػا فػػي الوديػػاف بواسػػطة صػػياريو الت ريػػن

فػػي الأراضػػي الزراعيػػة التػػي تقػػع مواقػػع الإغػػراؽ غيػػر المناسػػبة 
 ،دوف أي اعتبػػػػػػار لخصػػػػػػاجص التربػػػػػػػة والطوبوغرافيػػػػػػا والمنػػػػػػػا 

مف مصادر التمػوك الرجيسػية والذي يعد  عشواجيالح ر الوكذلؾ 
للآبػػػػار الجوفيػػػػة    نظػػػػرًا لعػػػػدـ تصػػػػميـ أي مػػػػف مواقػػػػع الإلقػػػػاء 

مػػف تػػدىور الن ايػػات الصػػمبة ،  المترشػػحةة لجمػػع المػػاد  الحاليػػ
رشػػحة تجػػد طريقيػػا داجمًػػا مػػف خػػلاؿ التربػػة إلػػى تفػػ ف المػػاد  الم

الآبػػػار الجوفيػػػة ، ممػػػا يزيػػػد مػػػف تركيػػػز المموثػػػات بمػػػا فػػػي ذلػػػؾ 
الآبػار  رالمعادف الثقيمة إلى الماء  بالإضػافة إلػى الن ايػات وح ػ

والصناعية في منطقة  ،يةوالزراع ،الأنشطة الحضرية كما أف ،
 ) فػػي تمػػوك الآبػػار الجوفيػػة بالمعػػادف الثقيمػػة قػػد تسػػيـالدراسػػة 

Malassa  2013، وآخروف)  

 الشكر والتقدير

نتقػػػػدـ بجزيػػػػؿ الشػػػػكر والتقػػػػدير لييجػػػػة أبحػػػػاك العمػػػػوـ الطبيعػػػػة 
 والتكنولوجيا الميبية لدعميا المادي ليذا البحك 

 المراجل

رصػػػػػد متبقيػػػػػات المبيػػػػػدات  ( 0213رابحػػػػػة مسػػػػػعود الجػػػػػراري )
الكمورينية والعناصر الثقيمة في بعض الخضروات وال اكية 

ليبيػػػػا، رسػػػػالة الماجسػػػػتير  -فػػػػي أسػػػػواؽ المنطقػػػػة الشػػػػرقية 
)الدرجػػػػػة العميػػػػػػا(  فػػػػػػي وقايػػػػػة النبػػػػػػات )كيمياءالمبيػػػػػػدات(، 
جامعػػػػػػػػة عمػػػػػػػػر المختػػػػػػػػار، كميػػػػػػػػة الزراعػػػػػػػػة، قسػػػػػػػػـ وقايػػػػػػػػة 
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Abstract: This study was designed to detect heavy metals (Zn, Cd, Pb, and Cu) in several 

springs and groundwater wells in the northeastern region of Libya. Samples were collected from 

different regions in both seasons (dry and wet). An atomic absorption spectrophotometry 

equipped with Slotted Tube Atomic Trap (STAT) was used. The limit of detection (LOD) was 

in the range of 0.008 to 0.03 μg mL
-1

, and the limit of quantification (LOQ) was in the range of 

0.02 to 0.09 μg mL
-1

. % RSD (relative standard deviations) ranged between 0.0001 to 0.329%. 

Results showed the presence of heavy metal residues in the regions in two seasons (dry-wet) 

during the study in some springs and groundwater wells. The zinc (Zn), cadmium (Cd), and 

Copper (Cu) values were below permitted limits, according to the World Health Organization 

(WHO), Libyan National Center for Standardization (LNCSM), and Food and Agriculture Or-

ganization (FAO). Lead (Pb) in the dry season was much higher than the wet season in accord-

ance with WHO and LNCSM. The other values were below permissable limits according to 

WHO,  LNCSM, and FAO. This study’s results show the presence of dangerous levels of lead 

during the dry season in the groundwater wells on SahlAlmarj I, Alabyar III. Overall, the inves-

tigation of chemical and agricultural fertilizers is an effective method of monitoring the quality 

of drinking water. Such investigations are needed to identify possible sources of contamination 

of storage tanks and pipelines to ensure the delivery of safe drinking water to end-users. 

Keywords: Heavy Metals; Northeastern Region; Springs and Groundwater Wells.  
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 بعض أنواع منعمى   Posidonia oceanicaالبحرالتأثير الحيوي لأعشاب تبن 
 الميكروبات الممرضة 

وسامي محمد صالح *أحمد امراجع عبدالرازق  
 ليبياقسم الأحياء، كمية التربية، جامعة عمر المختار، البيضاء، 

 4242ديسمبر  53/ تاريخ القبول: 4242أكتوبر  42تاريخ الاستلام: 
Doi: https://doi.org/10.54172/mjsc.v35i4.343 

 

مسااتوياا التمااوا ممااا جعمةااا بيلااة جياادح لمترااوع البحاار ، وخا ااة تمتاااز السااواحل الميبيااة مقاررااة بنيراااا بارخ اااض : المستتتخم: : 
لااكلأ أجريااا الدراسااة الحاليااة ، الأعشاااا البحريااة،  والتااع قااد تعااد م اادراد  لمركباااا جدياادح رشااطة بيولوجياااد  ااع مقاومااة الميكروباااا

)المااالع والايرااارولع   Posidonia oceanicaأوراق وريزوماااا أعشاااا تاابن البحاار  االمستخم ااالتاايرير الحيااو  ختبااار بةاادا ا
، Escherichia coli) الممرضااااة  أرااااواع ماااان البكتيريااااا رلارااااة  ممناااام/ ماااال ضااااد 372، 322، 72بعاااادح تراكيااااز )والأساااايتورع  

Staphylococcus arueus ،Pseudomonas aeruginosa  ( و طااارCandida spp.،   بطريقاااة  حساسااايتةااختباااار و
 Candida و طر S.aureus  بكتيريا اا أعشاا تبن البحر تمتمأ  اعمية تربيطية جيدح ضد أن مستخم بيرا الرتالجالأقراص. 

spp. ،أكرار الرايزوماا مستخم ااكما أشارا الرتالج أن  ، اعمية لممستخم اا جميعةا الأكرر او مل/  ممنم 372 التركيز وأن 
 بكتيريااااااا وأن ،المختباااااارح الميكروباااااااا ترباااااايط  ااااااع اااااااو الأ ضاااااال الأساااااايتورع المسااااااتخمص وأن ،الأوراق مستخم اااااااا ماااااان ك اااااااءح

Escherichia coli وPseudomonas aeruginosa وتراكيزاا.  أرواعةا بمختما لممستخم اا مقاومة الأكرر اع 

  مكون الترسيق. قمم المدقة؛ الت ميم. إدراج )كمماا رليسية :  لكممات المفتاحيةا

 لمقدمةا
ماااان ظاااااارح سااااوء اسااااتخدام تعااااد ليبيااااا ماااان الاااادول التااااع تعااااارع 

المضاااااداا الحيويااااة ممااااا أدلا إلااااو ظةااااور ساااالالاا ميكروبيااااة 
 ، لااكا تاام البحااا عاان :Atia ،423مقاومااة لةااكم المضاااداا )
 ، Salih ،4242و Abdulrraziqبااااادالل علاجياااااة طبيعياااااة )

ورظااراد لاسااتر اد معظاام المااوارد البريااة، وخا ااة الرباتاااا الطبيااة 
رد البحرياة ب ا تةا م ادر محتمال تم التوجه إلو استخدام الموا
  .4229وآخرون،  Mayerلمركباا علاجية جديدح )

تعااد الأعشاااا البحريااة ماان ضاامن الأرااواع الأساسااية  ااع الاارظم 
البيليااااة الساااااحمية، حيااااا تمعااااا دوراد مةماااااد  ااااع دورح المنااااكياا 
وحماياااااة السااااااحل مااااان التوكااااال، كماااااا أرةاااااا تاااااو ر بيلاااااة لتكاااااارر 

مالياااااة، ويعاااااد وجودااااااا دلااااايلاد عماااااو الأساااااماأ، واللا قاريااااااا ال
 ; ;Eisen ،423و Ettingerارخ اااااااااااااض رساااااااااااابة التمااااااااااااوا )

Lamb  ،وتحتو  عمو مركباا رشاطة تعمال 4239وآخرون ، 
للأكسااااادح، والالتةابااااااا، ومارعاااااة لمتخرااااار، وعااااالاج  اكمضاااااادا
 ، ولةااااا قيماااااة  كالياااااة 4237وآخااااارون،  Valentinaلمقرحااااة )

عالميااة بااضااا ة  عاليااة حيااا تسااوق بعااض أرواعةااا كمرتجاااا
 ، McHugh ،4225لاساااااتخدامةا كماااااواد حا ظاااااة للأطعماااااة )

ماان   Posidonia oceanicaوت اارا أعشاااا تاابن البحاار 
ضااااامن الأعشااااااا البحرياااااة المساااااتوطرة  اااااع الساااااواحل الميبياااااة 

(Ezziany  ،ترتمااااااااااااااااع إلااااااااااااااااو عالمااااااااااااااااة 4237وآخاااااااااااااااارون ، 
Posidoniaceae  والتااع تضاام تسااعة أرااواع مح ااورح بالكاماال

، Larkum ااااااع مرطقااااااة حااااااوض البحاااااار الأباااااايض المتوسااااااط )
 ، واااع رباتاااا بحريااة زاريااة بطيلااة الرمااو طويمااة العماار 4228

تشااااكل مروجاااااد واسااااعة، وت قااااد أوراقةااااا خاااالال   اااال الخريااااا، 
 ، 4239وآخاااارون،  Pivaوتتااااراكم كمخم اااااا عمااااو الشااااواط  )

وتوجاااد  اااع المياااام الرقياااة بسااابا م، 67ترماااو بعماااق ي ااال إلاااو 

https://doi.org/10.54172/mjsc.v35i4.343
https://crossmark.crossref.org/dialog/?doi=10.54172/mjsc.v35i4.343&amp;domain=pdf&amp;date_stamp=2008-08-14


4242, 568-;55(> 6) 57مجلة المختار للعلوم   

 

 CC BY-NC 4.0 لممؤلا )المؤل ون ، يخضع اكا المقال لسياسة الو ول الم توح ويتم توزيعه بموجا شروط ترخيص إسراد المشاع اابداعع© 

ISSN:  online 2617-2186           print 2617-2178 

345 

  . 4226وآخرون،  Cozzaحساسيتةا العالية لمتموا )

أجريااا دراساااا عدياادح  ااع مختمااا أرحاااء العااالم عاان ال اعميااة 
حياا التربيطية للأعشاا البحرية  ع مجاال المكا حاة الحيوياة، 

أشارا دراسة  ع الةراد إلاو وجاود  اعمياة تربيطياة لسابعة أراواع 
رياااااااااااااااة ضاااااااااااااااد البكتيرياااااااااااااااا الساااااااااااااااالبة مااااااااااااااان الأعشااااااااااااااااا البح

(Shanmughapriya  ،كماااا أكااادا دراساااة :422وآخااارون ، 
أجريااا  ااع ريجيريااا إلااو إمكاريااة اسااتخدام العديااد ماان الأعشاااا 
البحرياااااااة  اااااااع القضااااااااء عماااااااو السااااااالالاا البكتيرياااااااة المقاوماااااااة 

 ، 4242وآخاااارون،  Agbaje-Danielsلممضاااااداا الحيويااااة )
بااتماام  Posidonia oceanica ولم تحظَ عشابة تابن البحار 
مااااع أرااااه تاااام ااشااااارح إليةااااا ماااان قباااال  كبياااار  ااااع اااااكا المجااااال،

Berfad ( بيرةاااااااا تمتماااااااأ رشااااااااطاد 4236  و)4235وزمااااااالاؤم  
، Staphylococcus arueus  تربيطيااااااااد ضااااااااد بكتيريااااااااا

Pseudomonas aeruginosa و طاار ،Pythium spp. ،
Aspergillus flavus.  

كمياااااة التربية/جامعاااااة عمااااار أجرياااااا ااااااكم الدراساااااة  اااااع معمااااال 
اا أوراق مستخم  تيرير اختبارةدا ب المختار/ البيضاء/ ليبيا

  Posidonia oceanicaأعشااااا تااابن البحااار  وريزومااااا
الميكروباااا الممرضااة رااواع ماان الأعمااو بعااض  مختم ااةبتراكيااز 
 .للإرسان

 المواد وطرق البحث

أعشاااا تاابن البحاار الطازجااة عيراااا جمعااا  عتتداد:الإجمتتع و ال
شاااواط  مرطقاااة الحماماااة شااامال مديراااة مااان )أوراق وريزومااااا  

/ الأحيااااءقسااام  ليبياااا، و اار ا  اااع /الجبااال الأخضااار البيضاااء/
ورظ اااااا مااااان الرماااااال / جامعاااااة عمااااار المختاااااار، التربياااااةكمياااااة 

ج  اا بالمااء المقطار ازالاة آ  أرار لممما ، و  او سم والعوالق،
بواساااااطة مطحراااااة وطحراااااا ، سااااااعة :6بشاااااكل طبيعاااااع لمااااادح 

 وح ظا لحين الاستعمال. كةربالية 

جراماا من مسحوق أعشااا  7أكيبا  :المستخمصاتتحضير 
ماال ماان 322تاابن البحاار )أوراق وريزماااا  كاال عمااو حاادح  ااع 

لمدح  ازاز ، ووضعا عمو حاضرة°م322الماء المنمع بدرجة 
ساااعة، راام رشااحا بواساااطة الشاااش لمااتخمص ماان الأجااازاء  46

 ، um 2244ح، رم رش  المحمول بواسطة أوراق ترشاي   )الكبير 
بعداا بخر الراش  بواسطة جةاز المبخر الدوار لمح ول عمو 
المسحوق الجاا لممستخمص، وح اظ  اع الرلاجاة بدرجاة حارارح 

  .4236وآخرون،  Alshalmaniلحين الاستعمال ) °م6
الأسااااااااااايتورع   -ولتحضاااااااااااير المساااااااااااتخمص )الايراااااااااااارولع  -

الطريقاااااة الساااااابقة ر ساااااةا ماااااع اساااااتبدال المااااااء اساااااتخدما 
 الساخن بالايرارول والأسيتون كل عمو حدح.

بإكاباة  مال / منامم 372حضار المحماول الأساساع بتركياز  -
مااال مااااء مقطااار،  32 اااع  مااان المساااحوق الجااااا جااام327

ممناااام / ماااال  322، 72 ومرااااه حضاااارا التراكيااااز الأخاااارلا
 .ستخدام قارون التخ يااب

تاااااام الح ااااااول عمااااااو عاااااازلاا معر ااااااة  الميكروبيتتتتتتة:العتتتتتتز ت 
ومشخ ة مسبقاد ا ااباا مختم اة مان مختبار الاراز  لمتحاليال 

، Escherichia coliالطبيااااااة / مديرااااااة البيضاااااااء اااااااع )
Staphylococcus aureus، Pseudomonas 

aeruginosa ،Candida spp..  

اختبتتتتار حساستتتتية الميكروبتتتتات لمستخمصتتتتات أعشتتتتاب تتتتتبن 
 Disk diffusionالأقاراصجراء الاختبار بطريقاة إتاام  البحر:

method،  عمااو وسااط  الميكروباااا حيااا زرعاااMueller-

Hinton agar ، رااام وضاااعا أقاااراص مشااابعة بمستخم ااااا
، واساتخدما وبمسا اا متساوية ممم8بقطر أعشاا تبن البحر 

 أقاااراص مشااابعة بالمااااء السااااخن والايراااارول والأسااايتون كشاااااد،
وتاااام ، م59ساااااعة بدرجااااة حاااارارح  46وحضاااارا الأطباااااق لماااادح 

الخاليااااة ماااان الرمااااو الميكروبااااع  قياااااس أقطااااار مراااااطق الترباااايط
 مرقو ا مرةا أقطار الأقراص لممستخم اا. 

تاام ت ااميم تجااارا الدراسااة المعمميااة تصتتميم وتحميتتب البيانتتات: 
 Completely Randomizedو ق الت ميم كامل العشوالية 

Design (CRD وأجرياااااااااا عممياااااااااة التحميااااااااال ااح اااااااااالع ، 
 ، ANOVA  لتحميال تبااين )Minitab17باستخدام بررامج )
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وتاااااااااااااام إجااااااااااااااراء المقاررااااااااااااااة بااااااااااااااين المتوسااااااااااااااطاا باسااااااااااااااتخدام 
 .P<0.05 عرد   Tukey's)اختبار

 النتائج
 اعميااااة مستخم اااااا أوراق وريزوماااااا أعشاااااا تاااابن  اختباااارا

ض أرااواع ماان البحاار )الماليااة والايراروليااة والأساايتورية  ضااد بعاا
الميكروبااا الممرضاة للإرساان المعزولاة مان إ ااباا مختم اة، 

بيرا الرتالج أن اراأ تبايرااد واضاحاد  وبعد قياس أقطار التربيط،
 اااع ال اعمياااة التربيطياااة لمستخم ااااا الأوراق والريزومااااا ضاااد 
اكم الميكروباا تبعاد لروع الميكروا وروع المستخمص والتركياز 

 م.وروع الجزء المستخد

  أن 3أظةااااارا الرتاااااالج مااااان الجااااادول ) مستخمصتتتتتات الأوراق:
جميااع مستخم اااا الأوراق المسااتخدمة بكا ااة التراكيااز لاام يكاان 

لةااااا تاااايرير إيجااااابع ضااااد الأرااااواع البكتيريااااة المختباااارح باسااااترراء 
ممنم/ماااااااال 322، حيااااااااا سااااااااجل التركيااااااااز S.aureusبكتيريااااااااا 

  ممام، وأعطاو التركياز ;22لممستخمص الأسيتورع قطر تربيط )
  مماااام 627، 525، 422ممنم/مااال أقطااااار تربيطياااة بمعاااادل )372

لممساااتخمص الماااالع والايراااارولع والأسااايتورع عماااو التاااوالع، أماااا 
يلاحااظ عاادم وجااود أ  تاايرير تربيطااع  .Candida spp طاار 

منم/مااال لممسااتخمص الماااالع والايراااارولع، م322، 72لمتركياازين 
  ممااام 428، ;32وسااجل المساااتخمص الأسااايتورع أقطاااار تربااايط )

ممنم/مااال عماااو التاااوالع، وازدادا ال اعمياااة 322، 72لمتركيااازين 
التربيطيااااة لممستخم اااااا بزيااااادح التركيااااز حيااااا سااااجل التركيااااز 

  ممام 822، 529، 427ممنم/مل أعمو أقطار تربيط بمناا )372
المااااااالع والايرااااااارولع والأساااااايتورع عمااااااو التااااااوالع. لممسااااااتخمص 

 

  .المعيار  الارحراا ±المتوسط) البحر أوراق تبن لمستخم اا بالمميميتر مقاسة التربيط أقطار معدلاا (:1)جدوب

     الميكروا                        

 المستخمص
E.coli S.aureus Ps.aeruginosa Candida spp. 

 - - - - الشااد

 50 - - - - 

 - - - - 322 المالع 

 0.0c - 2.5±0.2c±2.0 - 372 ممنم/مل

 الايرارولع
 ممنم/مل

72 - - - - 

322 - - - - 

372 - 3.3±0.3b - 3.7±0.5b 

 الأسيتورع
 ممنم/مل

72 - - - 1.9±0.0c 

322 - 0.9±2.3d - 2.6±2.3c 

372 - 4.5±0.4a - 6.0±0.7a 

%.2227 مستولا عرد الروع البكتير  ر س ضمن معروية  روق بيرةا توجد المختم ة الأحرا

   أن4ماان الجاادول ) الرتااالج أظةاارا مستخمصتتات الريزومتتات:
 لااام التراكياااز بكا اااة المساااتخدمة الريزومااااا مستخم ااااا جمياااع
 E.coliتجاااااااااااااااام بكتيرياااااااااااااااا  تربيطاااااااااااااااعرشااااااااااااااااط  لةاااااااااااااااا يكااااااااااااااان

ممنم/مال لممساتخمص 372باسترراء التركياز  Ps.aerginosaو
  ممام عمااو التااوالع، ولااوحظ 322، 328الأسايتورع بقطاار ترباايط )

بجمياااع التراكياااز  يماااا عااادا التركياااز   S.aureusتااايرر بكتيرياااا 

ممنم/مااااااااال لممستخم اااااااااين الماااااااااالع والايراااااااااارولع، وساااااااااجل 72
  ممااام، :32ا التركياااز قطااار تربااايط )المساااتخمص الأسااايتورع لةاااك

ممنم/مال  اعمياة تربيطياة جيادح بيقطاار 322بيرما سجل التركيز 
  مماااااااااام لممساااااااااااتخمص الماااااااااااالع والايراااااااااااارولع 527، 422، 327)

ممناام /  372 ااوق التركياز والأسايتورع عماو التااوالع،  اع حاين ت
ماااال لمستخم اااااا الريزوماااااا  ااااع إعطاااااء أ ضاااال المعاااادلاا 
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لتراكيز السابقة، حيا سجل أقطار تربايط التربيطية عمو جميع ا
  مماااااااااااام لممسااااااااااااتخمص المااااااااااااالع 827. 725، 529بمعاااااااااااادلاا )

كمااا أشااارا الرتااالج إلااو والايرااارولع والأساايتورع عمااو التااوالع، 
لأ ماااا التراكياااز  .Candida sppالحساساااية العالياااة ل طااار 

-428) نماااا بااايلجمياااع المستخم ااااا بيقطاااار تربااايط تراوحاااا 
ا لممساااااااتخمص الأسااااااايتورع بتركياااااااز   ممااااااام، كاااااااان أ ضااااااامة927
 ممنم/مل.372

 
  .المعيار  الارحراا ±المتوسط)ريزوماا تبن البحر  لمستخم اا بالمميميتر مقاسة التربيط أقطار معدلاا (:2)جدوب

%.2227 مستولا عرد البكتير  ر سه الروع ضمن معروية  روق بيرةا توجد المختم ة الأحرا
 

 المناقشة
 ماان جزلياااد   ياار مستكشَاا الميباع البحاار  البيولاوجع الترااوع يعاد

 ، 4236وآخاااااارون،  Alshalmaniالحيويااااااة ) أرشااااااطته حيااااااا
ولقمااة الأبحاااا المتداولااة حااول الأرشااطة الحيويااة لأعشاااا تاابن 
البحااار تااام إجاااراء ااااكم الدراساااة التاااع أظةااارا أن مستخم ااااا 
أعشااااااااا تااااااابن البحااااااار تمتماااااااأ رشااااااااطاد تربيطيااااااااد جياااااااداد تجاااااااام  

S.aureus  و طارcandida sp.  اع حاين لام يكان لةاا تايرير 
وات قااا اااكم  Ps.aeruginosaو E.coliبكتيريااا  واضاا  تجااام

-Alnour ،4236 ; Benitoو Berfadالرتيجااااااااااااااااااة مااااااااااااااااااع )

Gonzalez  ،423وآخاااارون; ; Berfad  ،4235وآخاااارون ، 
باااين مستخم ااااا أعشااااا تااابن البحااار تمتماااأ  اعمياااة تربيطياااة 
عالية حالا دون رمو العديد من البكتيرياا وال طريااا، واختم اا 

  بااااين 4225وآخاااارون،  Orhanوجاااادم )اااااكم الرتيجااااة مااااع مااااا 
أ  تاااايرير  ألا تمتمااااالمسااااتخمص الخااااام لأعشاااااا تاااابن البحاااار 

تربيطااع ضااد البكتيريااا، كمااا اختم ااا اااكم الرتااالج مااع مااا أشااار 
  باااااااااااااااااااااااين بكتيرياااااااااااااااااااااااا Alnour ،4236و Berfadإلياااااااااااااااااااااااه )

Ps.aeruginosa  كاراااا كاا حساساااية  عالياااة لأعشااااا تااابن
لمستخم اع الكمورواكساان   ممام ;و 34البحار بيقطاار تربايط )

 القااااادرح التبااااااين  اااااع سااااابا والايراااااارول عماااااو التاااااوالع، ويرجاااااع
 أرااواع اخااتلاا إلااو لمستخم اااا أعشاااا تاابن البحاار التربيطيااة
 ال عالاااة والمركبااااا وطريقاااة الاساااتخلاص، ،المختبااارح السااالالاا
كماااا أظةااارا الرتاااالج   ،4235، وآخااارون Alnamer) المكاباااة

راااااار ك اااااااءح ماااااان مستخم اااااااا أن مستخم اااااااا الريزوماااااااا أك
وآخااااارون،  Leeوجااااادم ) ااااااكم الرتيجااااة ماااااع مااااا وات قاااااالأوراق 
  عراااد اساااتخدامه ريزومااااا، وأوراق راااوع مااان الأعشااااا 4238

ضااد بعااض الأرااواع الميكروبيااة،  Zostera marinaالبحريااة 
وكان المستخمص الأسيتورع او الأكرر  اعمية من المساتخمص 

كروباااا المختباارح، واااكا يت ااق المااالع والايرااارولع  ااع ترباايط المي
  بين الأسيتون Alnour ،4236و Berfadمع ما أشار إليه )

من أ ضل المكيباا  ع استخراج المركباا الكيميالياة لأعشااا 
ممناام / مال اااو الأكرار  اعميااة  372تابن البحار، وكااان التركياز 

لجمياااع المستخم ااااا، وقاااد ترجاااع ال اعمياااة التربيطياااة لأعشااااا 

الميكروا                        
 المستخمص 

E.coli S.aureus Ps.aeruginosa Candida spp. 

 - - - - الشااد

 50 - - - - 

 d - 2.8±0.4 d 0.0±1.5 - 322 المالع 

 c - 4.0±0.0 c 0.3±3.7 - 372 ممنم/مل

 الايرارولع
 ممنم/مل

72 - - - - 

322 - 2.0±0.1 d - 3.0±0.3 d 

372 - 5.3±0.4 b - 6.2±0.5 b 

 الأسيتورع
 ممنم/مل

72 - 1.8±0.2 d - 2.6±0.1 d 

322 - 3.5±0.0 c - 5.7±0.4 b 

372 1.6±0.1a 6.5±0.5 a 1.0±0.0 a 7.5±0.5 a 
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, alkaloids ,flavanoides والةااااااااا عمااااااااوتاااااااابن البحاااااااار لاحت
phenols ,tannins ,saponins ,phlobatannins ,
sterols ,resins ,p-Coumaric acid ,Chicoric 

acid ,Ferulic acid ,Gentisic acid ,Cinnamic 

acid والتااااااااااع لةااااااااااا رشاااااااااااط  ااااااااااع قمااااااااااع الرمااااااااااو الميكروبااااااااااع 
(Haznedaroglu وZeybek ,4229 ; Berfad و 

Alnour ,4236 .)

 

 
 

 

 الخلاصة
أرااااه يمكااااان اساااااتخدام مستخم ااااااا  الدراساااااة ااااااكم مااااان رسااااترتج

الأعشاا البحرية كمضاداا لمميكروبااا وخا اة أعشااا تابن 
 و طار S.aureus  البحر لامتلاكةاا أرشاطة  عالاة ضاد بكتيرياا

Candida spp. ،ماااان المزيااااد بااااإجراء البحااااا يو ااااع لااااكا 
عمو الأرواع المختم ة من الأعشاا البحرية الموجودح  الدراساا

كم اادر  اسااتخدامةا عمااو الشااواط  الميبيااة، والااتمااام بإمكاريااة
جديد لممركباا كاا الأرشطة البيولوجية المتروعة، وخا ة  اع 

 مجال المكا حة الحيوية. 
 والتقدير الشكر

الااااراز   بمعماااال العاااااممين إلااااو والتقاااادير الشااااكر بخااااالص رتقاااادم
لااو، البيضاااء -الطبيااة لمتحالياال  -التربيااة بكميااة الأحياااء قساام وا 

 .جامعة عمر المختار
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Abstract: Compared to other coasts, Libyan coasts are characterized by low levels of pollu-

tion. This makes them a suitable environment for marine diversity, especially seaweeds, 

which may be considered a source of new compounds that are biologically active in their re-

sistance to microbes. Therefore, the present study was conducted with the aim of testing the 

bioactivity of leave and rhizome extracts of Posidonia oceanica seaweed (aqueous, ethanol, 

and acetone) at concentrations (50, 100, and 150) mg/ml against three types of pathogenic 

bacteria (Escherichia coli, Staphylococcus aureus, Pseudomonas aeruginosa), and fungus 

(Candida spp.), by a sensitivity test in the form of a disk diffusion method. The results 

showed that Posidonia oceanica seaweed extracts have good inhibitory activity against 

S.aureus and Candida spp., and that the concentration of 150 mg/ml is the most effective for 

all extracts. The results also indicated that rhizome extracts are more efficient than leaf ex-

tracts, and the acetone extract is the best in inhibiting the tested microbes. Also, Escherichia 

coli and Pseudomonas aeruginosa are the most resistant to all extracts, regardless of type and 

concentration used. 

 

Keywords: Posidonia oceanica, Biological Effect, Pathogenic Microbes. 
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ْْالم   اءة بعتتت تقنيتتات المعالجتتة أبتتادة أو خ تتت نستتبة بيتتدا اختبتتار ك تت 0202-0257الموستتم ختتلال جريتتت الدراستتة أ  :  تخمصس 
لبتتت ور ال تتتول  المموثتتتة طبيعيتتتا   Penicillium italicum، وA. nigerو، Aspergillus flavusب طريتتتات التختتتزين  التكتتترار

%، 53%، 52بتركيتزات  قت  فتي المتاء المتال (، والن˚م52، ˚م42، ˚م32ممتت عينتة البت ور بتالنق  فتي المتاء الستاخن  و  السوداني. ع  
، 1، 1لمتتدة  ˚م522دقيقتتة، والتحمتتيب ب تترن الميكروويتتا عنتتد  12، 02، 52لمتتدة  ˚م532%، والتحمتتيب بتتال رن العتتاد  عنتتد 02
جتتار البطتتاطس والستتكروز الوستتط الميتت     فتتيالتحضتتين بعالجتتة البتت ور الم   فتتي نستتبة تكتترار  يتتور ال طريتتاترت د  دقتتا، ، وق تت 5، 3
 PSA .)تتالتقنيتتات الم  كتتل ك تتاءة  لتت إالنتتتا،   شتتارتأ        ، كمتتا كتتان ال طتترالجتتةع  البتت ور الم   فتتي تكتترار ال طريتتاتفتتي خ تتت  تخدمةس 

P. italicum عمتت الجتتة بتتالتحميب فتتي الميكروويتتا ع  ت تتو  الم   الدراستتة ثبتتتتأو ، جميعيتتا التقنيتتات  طريتتات حساستتية تحتتتكثتتر الأ 
 دقا، .3عند الزمن  %522باقي التقنيات، حيث قتمت كل ال طريات المحمولة في الب رة  بنسبة 

 ال ول السوداني.، ال طريات المحمولة بالب ور، الحرارة الجافة، الميكروويا، الماء المال , الماء الساخن: الكممات المفتاحية

 لمقدمةا
عتتلاا والأكثيتتر متتن المحااتتيل الزراعيتتة والمتتواد الي ا،يتتة  عتتدت  
 باأضتتافةيتتا ثتمو  التتتي ال طريتتاتمتتة لنمتتو ءغ ا،يتتة ملا اوستتاطأ

ختترون،  و   Youssef  نتتتاج الستتمومعمتت  إ يابعضتتإلتت  قتتدرة 
 Arachis hypogaeaبتت ور ال تتول الستتوداني  و (، 0250

L.  بال طريتتتات  للإاتتتابةرضتتتة ع  ( واحتتتدة متتتن المتتتواد الي ا،يتتتة الم
يواجو ال ول السوداني مشاكل كثيرة ، حيث تجة لي ه السمومن  الم  
اتابة بمجتامي  يتا اأىمأ متنوالنقل  ،ثناء الجني وبعد التخزينأ

 Fusariumو  Penicilliumو  Aspergillusال طريتتتتتتتتتتتتتات 
لمتتا تشتتكمو  ، ون تترا  (0202القاضتتي والجتتالي،  تجتتة لمستتموم ن  الم  
نستتتان لمستتتموم متتتن خطتتتورة عمتتت  اتتتحة اأ نتجتتتة طريتتتات الم  ال
ستتتتتموميا عبتتتتتر  نتقتتتتتالوا ،حيتتتتتوان بستتتتتبا تلثيراتيتتتتتا المستتتتترطنةوال

بيتتتدا التقميتتتل متتتن  عديتتتدة دراستتتاتأ جريتتتت السمستتتمة الي ا،يتتتة، 
التمتتتوث الميكروبتتتي فتتتي المحااتتتيل الزراعيتتتة ونواتجيتتتا الي ا،يتتتة 

الجتات لمقضتاء عمت  الميكروبتات ع  عن طريت  تطبيت  بعتت الم  

 ,Agrios  بتتداخمياو أعمتت  ستتطحيا  بالبتت رة ستتواء المحمولتتة

الجتتتة بالمتتتاء الستتتاخن ع  عتتتد الم  ت  (. 0254العتتتالي،  ؛ عبتتد 2005
ثبتت ، حيتث عديتدة دراستاتالتتي ستجمت نجاحتا  فتي ر  من الط  

المتتتتتتتاء الستتتتتتتاخن ضتتتتتتتد فتتتتتتتي  م ع اممتتتتتتتة النقتتتتتتت  بالتجربتتتتتتتة ك تتتتتتتاءة
Fusarium spp.  ،Curvularia spp.  ،Alternaria 

spp.  ،Colletotrichum graminicola  وBipolaria 

spp. ،نبتات البت ور وتطتور إوزاد في   عم  ب ور ال رة السكرية
كمتتتتتتا  ،(0227ختتتتتترون، و  Masumالنباتتتتتتتات الناتجتتتتتتة عنيتتتتتتا  

بتتتتتتتتتتت ور  نقتتتتتتتتتتت ( أن Chaichi  0250و  Farahaniوضتتتتتتتتتتت  أ
دقيقتتتتة خ تتتتت 12م لمتتتتدة 32ͦالمتتتتاء الستتتتاخن عنتتتتد الشتتتتعير فتتتتي 

و  Penicillium spp ،Alternaria spp معنويتتتتتتتا  
Fusarium spp.  نتتتتتا،  واعتتتتدة تحاتتتتل عمييتتتتاAgusti-

Brisach  بخ تتتتت ال طتتتتر 0250ختتتترون   و )Fusarium 

circinatum في ب ور الانوبر Pinus radiate  نقعيتابعد 
عتتتتن استتتتتخدام  دقيقتتتتة.12م لمتتتتدة ˚30-35المتتتتاء الستتتتاخن فتتتتي 
دراستات استتندت جريتت عتدة أ   المتاء المتال بتالنق  فتي الجة ع  الم  

https://doi.org/10.54172/mjsc.v35i4.345
https://crossmark.crossref.org/dialog/?doi=10.54172/mjsc.v35i4.345&amp;domain=pdf&amp;date_stamp=2008-08-14
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المعتتروا كيميا،يتتتا   و ممتت  الما،تتتدةأ عمتت  استتتخدام ممتتت  الطعتتام
نستتتبة نقتتتل ال طريتتتات ( فتتتي خ تتتت NaClبكموريتتتد الاتتتوديوم  

موثتتتتتة لبتتتتت ور ال تتتتتول ف تتتتتي دراستتتتتة عتتتتتن ال طريتتتتتات الم  ، بالبتتتتت ور
ختتتترون و  Rostamiمحتتتتة وجتتتتد م  محتتتتة وغيتتتتر الم  م  الستتتتوداني الم  

افتتتة ال طريتتتات متتتن كث ن تممتتتي  البتتت ور خ تتتت كثيتتترا  ( أ0227 
تن ت  مكتن أنيتا ي  المحمولة بالب ور وأ فتي وقايتة البت ور فتي  عملتس 

( ممتت  الطعتتام Enikuomehin  0252المختتزن، كمتتا استتتخدم 
% فتتتتتتتتي فتتتتتتتترز البتتتتتتتت ور 53% و 52% ، 3% ، 0بتركيتتتتتتتتزات 

لت  خ تت إ باأضتافةوالماتابة لاتن ين متن السمستم  ،السميمة
ن البت ور ا، وبينت التجربتة أيات التي تحممينسبة التموث بال طر 

غيتتتتر المنقوعتتتتة فتتتتي محمتتتتول الممتتتت  احتتتتتوت نستتتتبة عاليتتتتة متتتتن 
 اممة. ع  قارنة  بالب ور الم  ال طريات م  

محتترارة الجافتتة معروفتتة التعتتريت لأو  التحمتتيب بتتال رن العتتاد 
حيتتتث تتتتم لمقضتتتاء عمتتت  الميكروبتتتات المحمولتتتة داختتتل البتتت ور، 

 Fusarium oxysporumبال طر  تمقي  ب ور القطن اناعيا  

visinfectum   م ˚62م ، ˚52م ، ˚42ضتتت لدرجتتة حتتترارة ر  وع
كتتتتتتدت النتتتتتتتا،  نجتتتتتتاح درجتتتتتتات الحتتتتتترارة أ، و ايومتتتتتت52 -0لمتتتتتتدة 

، Colyerو Bennettت عة في خ ت ال طر داخل الب رة  ر  الم  
 Bipolarsال طتتتتتتتر  القضتتتتتتتاء عمتتتتتتت  كمتتتتتتتا تتتتتتتتم (.0252

sorokiniana   الجافتتتتة محتتتترارة تعتتتتريت بتتتت ور الشتتتتعير لعنتتتتد
ثبتتتتتتتت أ، و (Sutton ،5762و Couture لمتتتتتتتدة ستتتتتتتاعة  ºم72

Umechuruba  نتتتتتتتتتتو بتعتتتتتتتتتتريت بتتتتتتتتتت ور ( أ2013ختتتتتتتتتترون  و
Solanum gil  ثانية 42، و22، 02لمدة  ˚م72لدرجات حرارة

 Yanxia التتتخمب متتن ال طريتتات المحمولتتة بيتتا، واستتتطاع تتتم
 Cladosporiumبتتتتتتتادة ال طريتتتتتتتات إ( 0254ختتتتتتترون  و 

cucumerinum ،Colletotrichum orbiculare 
 وعمت  ستطحيا داختل بت ور الخيتار Didymella bryoniaeو

عتتتتتتن  .دقيقتتتتتتة 502 -22لمتتتتتدة  ˚م52بعتتتتتد تعريضتتتتتتيا لتتتتتتتتتتدرجة 
 Basaranدرس كتتتتتتتتل متتتتتتتتن  ،التحمتتتتتتتتيب ب تتتتتتتترن الميكروويتتتتتتتتا

اممتتتتة بتتتالميكروويا عمتتتت  بتتتت ور ع  الم   تتتتلثير( Akhan  0252و
  A. parasiticusبال طر  المموثة اناعيا   hazelnutsالبند  

معنتو  بعتد التعترت في كثافة ال طر، وسجلا حدوث انخ ات 

بزيادة درجتة الحترارة واقترابيتا  الانخ ات يزدادو  ،ثانية42لمدة 
  ثانية.502م لمدة 33 -32من 

لتتتتتلثير ( ا0251ختتتترون  و  Knoxاختبتتتتر ختتتتر  وفتتتتي دراستتتتة أ
ثانيتتتتة 23و 12، 53، 2لمتتتتدة  ميكروويابتتتاد  لاستتتتتخدام التتتتتتاأ

ن ل الجرثتتومي فتتي بتت ور القمتت ، ووجتتد أفتتي خ تتت كميتتة الحمتت
رضتتة م  ترممتتة والم  عتتداد ال طريتتات الم  أ اممتتة خ ضتتت معنويتتا  ع  الم  

فتتتي  Microdochium nivaleو Fusarium sppمثتتتل 
ب ور البازلاء السميمة والماتابة  تعريتأ يرت نتا،  الب ور، و 
تكتتتتترار ال طريتتتتتات فتتتتتي البتتتتت ور  انخ تتتتتات الميكروويتتتتتا لطاقتتتتتة

بحتتث فتتي ، و (0254العتتالي،   عبتتد  اىريتتا   والستتميمة ،الماتتابة
قتام فييتا بتعتريت  (Motallebi  0254 خر أ جر  متن قبتل  

 و الكتانولا ،الب ور الزيتية لمحاايل فول الاويا، دوار الشتمس
عمتتتت  حيويتتتتة البتتتت رة وبقتتتتاء  تلثيرىتتتتالدراستتتتة  الميكروويتتتتالطاقتتتتة 
تجتة ن  ن الطاقتة الحراريتة الم  ثبتتت النتتا،  أ، أ A. nigerال طتر 

 قتمت جراثيم ال طر. 

جريتتتت أ، للأىميتتتة الي ا،يتتتة لمحاتتتول ال تتتول الستتتوداني ن تتترا  و 
النقتت  فتتي الجتتة مثتتل ع  الدراستتة بيتتدا استتتخدام بعتتت تقنيتتات الم  

المتتتاء الستتتاخن، والتحمتتتيب  الحتتترارة النقتتت  فتتتي ، و المتتتاء المتتتال 
خ تتتت نستتتبة فتتتي  ميكرووياوفتتترن التتتتتالجافتتتة( بتتتال رن العتتتاد  

 في ب ور ال ول السوداني. المحمولةال طريات  تكرار

 ق البحثائمواد وطر 

عينتة متن بت ور ال تول استتخدم فتي ىت ه الدراستة : مصدر العينْة
 تتتم شتراؤه متتن الستو  المحميتتة،، Landracesاتنا  الستوداني

 .A. flavus ،Aتجة لمسموم ن  ثبت تموثو ب طريات التخزين الم  و 

niger وP. italicum   ،كمتا فتي  (0202 القاضتي والجتالي
  .(5  شكلال
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: فطريتتتتتات Landraces ،B: بتتتت ور ال تتتتتول الستتتتتوداني اتتتتتنا أ (:1شْْْْْكل)

 .P، د:  A. niger، جتت:  A. flavus  ا:  التخزين المعزولتة متن البت ور

italicum) 

 الجةع  الم   طرائق
 532عشتتوا،ية  عتتت عينتتة ن ق  : Hot Water المْْاا السْْاخن

 ال طتر لحتث أو تح يتز ستاعات 3ب رة( في متاء الاتنبور لمتدة 
تتتداختتتل البتتت رة عمتتت  النمتتتو، ثتتتم غ   الستتتاكن رت فتتتي حمتتتام متتتا،ي م 

دقتتتا،   52لمتتتدة  ºم52، وºم42، وºم32ستتتاخن درجتتتة حرارتتتتو 
تتتتلقتتتتتل الميستتتتميوم. و   عت البتتتت ور عمتتتت  ور  ترشتتتتي ، وتركتتتتت ض 

 (.0227خرون، و  Masumلتجا تماما  

فتي  بنقعيتا بت رة 532ع وممتت :  Salt Water المْاا المْال 
%  وزن/حجتتتتم( 02و 53و 52كيز اتر المحمتتتتول ممتتتت  الطعتتتتام بتتتت

 ثتتتتتتتم ت ركتتتتتتتت عمتتتتتتت  ور  ترشتتتتتتتي  لتجتتتتتتتا تمامتتتتتتتا   ،لمتتتتتتتدة ستتتتتتتاعة
 Kazemi  0252خرون، و .) 

عت الب ور ض  و  :  Ordinary Roastingالتحميص العادي 
كيربتتا،ي عتتاد    فتتي حاويتتات معدنيتتة وجتتر  تحمياتتيا فتتي فتترن

. (0 شكل دقيقة12، و02، و52م لمدة °532في درجة حرارة  
خراج الب ور من ال رن، وتركيا لتبرد في درجة حرارة اليرفة إتم 
 Ogunsanwo  0222خرون،  و .) 

 
 زمنتة مختم تةفتي أ ال رن العتاد  ال ول السوداني بتب ور تحميب  (:2شكل )
   دقيقة(12دقيقة، جت: 02دقا، ، ا: 52 أ: 

 Microwave Roastingالتحميص بالميكروويف 
( بقتتتدرة Nikai  NMO-583استتتتخدم فتتترن الميكروويتتتا نتتتوع 

1400W-  2450تتترددMHz بتت رة بشتتكل  532. اختيتتر عتتدد
 ستتتتتم7عشتتتتتوا،ي ووضتتتتتعت فتتتتتي أطبتتتتتا  بتتتتتتر  زجاجيتتتتتة بقطتتتتتر 

عمتتت  الطبتتت  التتتدوار  ميكروويتتتامتتتت إلتتت  مركتتتز الق  ون   (1 شتتتكل
Tumtable  م522ممت الب ور بالحرارة الجافة القاتو  و  . عº، 

 Knoxدقتتتتتتتا،   5و 3، 1، 5 ثتتتتتتتم أ خرجتتتتتتتت متتتتتتتن ال تتتتتتترن بعتتتتتتتد
 .دكت لتبر وت ر   (، 0251خرون، و 
 

 
زمنتتتة ول الستتتوداني ب تتترن الميكروويتتتا فتتتي أتحمتتتيب بتتت ور ال تتت (:3شْْْكل )
 دقا، (3دقا، ، جت: 1 أ: دقيقة، ا:  ةمختم 

 
عمميات الم عالجة السابقة تعقيم البت ور  ت ب    : تقييم درجة التموث

تركيتتتتتتتز  NaOClستتتتتتتطحيا  بمحمتتتتتتتول ىيبوكموريتتتتتتتت الاتتتتتتتوديوم 
تتثتتم غ  دقيقتتة، 0لمتتدة %، 52  تتت بتتور     وج   ،قتتمع  مت بالمتتاء الم  س 

أجتتتتتار  وستتتتتطبتتتتت ور/ طبتتتتت  عمتتتتت  3زعتتتتتت بمعتتتتتدل الترشتتتتتي . و  
فتي  (PSA  Potato Sucrose Agarالبطتاطس والستكروز 

تتتنت فتتتي درجتتتة حتتترارة مكتتتررات 1 أيتتتام 3لمتتتدة  ºم0±03، وح ض 
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 تكترارنستبة حستاا  لتشجي   يور ال طريات المحمولة بيتا. تتم
 بالمعادلة: ال طر 
 الكمتي عتددال/ البت ور الماتابة بنتوع ال طتر %(= ]عدد  التكرار

 (.Razia ،0251و Neha  522[ × لمب ور المختبرة

باستخدام التاتميم العشتوا،ي  الدراسة ت    ن  : التحميل الإحصائي
 2 ضتتتتمول التتتتتام فتتتتي تجربتتتتة عامميتتتتة متتتتن عتتتتاممين: العامتتتتل الأ

 1 شتتتتتتتمل، والعامتتتتتتتل الثتتتتتتتاني الجتتتتتتةع  لكتتتتتتتل طريقتتتتتتتة م   معتتتتتتاملات
 حاتتتا،ياتحميميتتتا إقبتتتل  ولتتتت زاويتتتا  . النستتتا الم،ويتتتة ح  فطريتتتات

تحتتتتت مستتتتتو   LSDاختبتتتتار و  Co Statباستتتتتخدام برنتتتتام  
 .املاتع  ارنة بين متوسطات الم  ق  ( لمم  P ≤  2023 المعنوية 

 النتائج والمناقشة

التجربتتتة وجتتتود اختلافتتتات فتتتي نستتتا  يتتتور ال طريتتتات   يتتترتأ
فتتتي  الجتتتة، حيتتتث بينتتتت نتتتتا،  نقتتت  البتتت ورع  بتتتاختلاا طتتتر  الم  

تكتتترار ال طريتتتات فتتتي نستتبة  ( انخ تتتات5المتتاء الستتتاخن  جتتتدول
% 2405% و 5101لدرجتتة الحتترارة، فكانتتت  ةالمستتتويات الثلاثتت

عمتتت   A. nigerو A. flavusفتتتي بتتت ور الشتتتاىد لم طتتترين 
% لكتتتتتلا ال طتتتتترين تحتتتتتت تتتتتتلثير 405الترتيتتتتتا وانخ ضتتتتتت إلتتتتت  

، متت  عتتدم تستتجيل وجتتود ˚م52وحتتت   ˚م32ارت تتاع الحتترارة متتن 
. نتتا،  التحميتل ن ستيا درجتة الحترارة عنتد  P. italicumال طتر

  تستتتجيل اختلافتتتات معنويتتتة فتتتي تتتتلثير لتتتإشتتتارت أحاتتتا،ي اأ
بت ور نقت  نجتاح درجة الحرارة عم  وجود ال طتر داختل البت رة.  

المتتتتتاء الستتتتتاخن لخ تتتتتت المستتتتتببات فتتتتتي المحااتتتتتيل المختم تتتتتة 
متتتن قبتتتل المرضتتتية ال طريتتتة، البكتيريتتتة وحتتتت  ال يروستتتية لتتتوح  

 ، 0226ختتترون،  و  Rahman عديتتتدةدراستتتات البتتتاحثين  فتتتي 
فتتتتي عتتتتز  انخ تتتتات تكتتتترار ال طريتتتتات ي   (.0254العتتتتالي،  عبتتتتد

 رت عتتة التتي تختتتر  طبقتتاتدرجتات الحتترارة الم   تتتلثيرلتت  إالبت ور 
تتستبا فتتي فقتتدان و عمتت  فييتتا، أالبت رة وتقتتتل ال طريتتات الكامنتة 

اليشتتتتتتتتتاء الخمتتتتتتتتتو  لو ي تتتتتتتتتتو الحيويتتتتتتتتتة أو تحطتتتتتتتتتيم المكونتتتتتتتتتات 
ختتتترون،  و  De Maranonالستتتتيتوبلازمية وتحمتتتتل الخلايتتتتا  

الحتتتتتتتتتترارة  تتتتتتتتتتتلثيرات( Baker  5740ب (، كمتتتتتتتتتتا لختتتتتتتتتت5777
و أطتتتلا  ا  نزيمتتتات والبروتينتتتات و رت عتتتة فتتتي تيييتتتر طبيعتتتة اأالم  

تحريتتر التتدىون، وتختمتتا ىتت ه الخاتتا،ب بتتاختلاا المضتتيا 
 ،والتتتتتتتتي تضتتتتتتتر بمكونتتتتتتتات خميتتتتتتتة الط يتتتتتتتل كتتتتتتتالنواة ،والط يتتتتتتتل

 والريبوسومات والميتوكوندريا.  

بتتدرجات حتترارة مختم تتة لمتتدة النق  فتتي المتتاء الستتاخن المعالجتتة بتت: (1)جْْدول
 دقا،  52

 درجة الحرارة
(º م  

A. flavus  A. niger  P. italicum  

  %(التكرار *  %(التكرار *  %(التكرار *

2 2 13.3 

(21.39) 

7 46.7 

(43.11) 

5 46.7 

(43.11) 

32 1 6.7 

(15.00) 
3 20.0  

(26.56) 1 6.7 

(15.00) 
42 1 6.7 

(15.00) 
1 6.7 

(15.00) 
0 0.0 

52 1 6.7 

(15.00) 
1 6.7 

(15.00) 
0 0.0 

LSD at 

5% 
 406الحرارة: 

 NSال طريات: 
   NSال طريات: × الحرارة 

 مكررات  1القيم في الجدول نات  
 *: عدد الب ور الماابة بال طر

 رقام بين القوسين النسبة المؤية لمتكرار محولة زاوياالأ
NS :Non Significant .)لا توجد فرو  معنوية  

الجتة البت ور بتالنق  فتي تركيتزات مختم تة ع  ستموا م  أتطبيت   نج 
فتتتتتتتتي % 02% و53% ، 52% ، 2 متتتتتتتن كموريتتتتتتتد الاتتتتتتتوديوم

اتابة اأنستبة  فكانتت (،0 جتدولمعنويا   وجود ال طريات خ ت
 .A% لم طتر 405لت  وانخ ضتت إ% فتي بت ور الشتاىد، 5101

flavus  ين ل طتتر ا % لكتتلا2405، وكانتتت A. niger وP. 

italicum    ،ىمتا يور %( 2تمامتا    اخت تو في ب ور الشتاىد  
%، وىتتتت ا يت تتتت  متتتت  نتتتتتا،  02فتتتتي البتتتت ور المعاممتتتتة بتتتتالتركيز 

لت  ك تاءة التركيتزات العاليتة متن محمتول دراسات أخر  أشتارت إ
NaCl اتتتابة بتتتال طر فتتتي خ تتتت نستتتبة اأA. flavus   فتتتي

فطريتتتتات ، و (5770 ختتتترون،و  Thamaboripatبتتتت ور التتتت رة  
Cercospora cruenta وS. vignicola  فتتتتتي بتتتتت ور

(، وال ستتتتتتتتتتتتتتت  الممتتتتتتتتتتتتتتوث 0223ختتتتتتتتتتتتتترون،  و  Kawube رزالأ
 بستبا، (A. niger  Nawar ،0226و A. flavusبال طرين 

ال طتتتر ن المحمتتتول الممحتتتي يحتتتدث تييتتترات مورفولوجيتتتة عمتتت  أ
، Aboul-Nasr  ل  تييرات فسيولوجية تؤثر عم  النمتوإتقود 
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 A. niger% ثتتبط نمتتو ال طتتر 02ن التركيتتز أكمتتا ، (0252
( Nawar  0226% ويتطتتتاب  ىتتت ا متتت  متتتا  كتتتره 522بنستتتبة 

 .Aعتتتن فعاليتتتة كموريتتتد الاتتتوديوم فتتتي تثبتتتيط نمتتتو ال طتتترين 

flavus وA. niger  522بنسبة%. 

النق  فتتتي تركيتتتزات مختم تتتة متتتن المتتتاء المتتتال  لمتتتدة المعالجتتتة بتتت: (2)جْْْدول 
 ساعة  
%التركيز  

A. flavus  A. niger  P. italicum  

 التكرار  %( * التكرار  %( * التكرار  %( *

2 2 
13.3 

(21.39) 
7 46.7 

(43.11) 
5 46.7 

(43.11) 

52 3 20.0  

(26.56) 
2 13.3 

(21.39) 2 13.3 

(21.39) 
53 1 6.7 

(15.00) 
0 0.0 2 13.3 

(21.39) 
02 1 6.7 

(15.00) 0 0.0 0 0.0 

LSD at 

5% 
 401التركيز: 

 NSال طريات: 

  5207ال طريات: × التركيز 

 مكررات  1القيم في الجدول نات  
 *: عدد الب ور الماابة بال طر

 رقام بين القوسين النسبة المؤية لمتكرار محولة زاوياالأ
  NS :Non Significant لا توجد فرو  معنوية .) 

 المموثتتة طبيعيتتا  اممتتة تحمتتيب بتت ور ال تتول الستتوداني ع  حققتتت م  
ب طريتتتات التختتتزين باستتتتخدام ال تتترن العتتتاد  وفتتترن الميكروويتتتا 

(، حيتتتث 2اختلافتتات  اىريتتة فتتتي فعاليتتة كتتلا الطتتتريقتين  شتتكل
متتتتتتن ال طريتتتتتتات بعتتتتتتد تحمياتتتتتتيا  كانتتتتتتت البتتتتتت ور خاليتتتتتتة تمامتتتتتتا  

وتحضتتتتتتينيا عمتتتتتت  الوستتتتتتط  ،د(3لمتتتتتتدة ° م522 بتتتتتتالميكروويا 
متتن ال يتتور  A. niger، فتتي حتتين تمكتتن ال طتتر منمتتول الملا،تتم

° م532 عمتت  البتت ور التتتي جتتر  تحمياتتيا فتتي ال تترن العتتاد  
 .د( 12 لمدة

 
 فتترن الميكروويتتا  عمتت  اليمتتينتحضتتين البتت ور بعتتد المعالجتتة.  (:4شْْكل )

 (د12لمدة ° م532ال رن العاد   وعم  اليسار   د(3لمدة  ˚م522

 ن تعتريت البت ورأل  إ( 1دونة في الجدول  شارت النتا،  الم  أ
متتتن  قممتتتت معنويتتتا  زمنتتتة مختم تتتة أتحتتتت  ˚م532لدرجتتتة الحتتترارة 

 فضتتتل فتتتي دقتتتا،  الأ1يتتتات وكتتتان التحمتتتيب لمتتتدة وجتتتود ال طر 
، فتي  P. italicumو A. flavusال طترين  خ ت نسبة تكترار

 المعاممتتة تحتتت A. nigerال طتتر تكتترار نستتبة  تتتلثرحتتين لتتم ت
%. نتتتتتتا،  مطابقتتتتتة 0405جتتتتوده بنستتتتتبة ، حيتتتتتث ستتتتتجل و ن ستتتتيا

معاممتتتتتتتة بتتتتتتتت ور  د( عنتتتتتتتColyer  0252و Bennettوردىتتتتتتتا أ
 م لتتم تقضتتي تمامتتا  ˚72م و˚62م ، ˚52القطتتن بتتالحرارة الجافتتة 

فتتي  Fusarium ox. f. sp. vasinfectumعمتت  ال طتتر 
ختتر  البتت ور بتتالرغم متتن انخ تتات نستتبة اأاتتابة، وفتتي دراستتة أ

بتتتتتتتتتادة كاممتتتتتتتتتة لم طتتتتتتتتترين ( إ0252ختتتتتتتتترون،  و  Alamستتتتتتتتتجل 
Colletotricum capsici وF. Moniliforme ل  إضافة إ

 Rhizopusو Curvularia lunataخ تتتتتت وجتتتتتود 

stolonifer  وجتود ال طتر  يتتلثرفي حين لمA. flavus تحتت 
 . ن سيا درجة الحرارة

 (ºم532المعالجة بالتحميب بال رن العاد   : (3)جدول 

 الزمن
  دقيقة(

A. flavus  A. niger  P. italicum  

 التكرار  %( * التكرار  %( *  %(التكرار  *
2 2 

13.3 

(21.39) 
7 46.7 

(43.11) 
5 46.7 

(43.11) 

52 1 
6.7 

(15.00) 7 46.7 

(43.11) 2 13.3 

(21.39) 
02 1 6.7 

(15.00) 0 0.0 1 6.7 

(15.00) 
12 0 0.0 4 26.7 

(31.11) 
0 0.0 

LSD 

at 5% 

 605الزمن : 
 NSال طريات: 

 NSال طر: × الزمن 

 مكررات  1القيم في الجدول متوسط 
 *: عدد الب ور الماابة بال طر

 الأرقام بين القوسين النسبة المؤية لمتكرار محولة زاويا
 NS :Non Significant .)لا توجد فرو  معنوية  

استتخدام التحمتتيب بتتالميكروويا فتي درجتتة حتترارة  بينتت نتتتا،  
الطبيعتتتي  التمتتتوث خ تتت دقتتتا، 3،  1،  5ل تتترة زمنيتتتة  ˚م522

تحتتت جميتت   A. flavusاخت تتاء ال طتتر و ( 4بال طريتتات  جتتدول
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عنتد  A. niger زمنتة، فتي حتين ستجل اخت تاء  يتور ال طترالأ
بتكرار    P. italicumقتار ال يور عم  ال طر أد، و 3د و1

ان زمتن التحمتيب د متن التحمتيب. كت1% بعد مرور 405بمغ 
، فتي الثلاثتة لم طريتاتنتواع لمقضتاء عمت  الأ ا  دقا،  كافيت3لمدة 

دقتا،  متن التحمتيب 5عتد مترورلت  زيتت بإحين تحولت الب ور 
لت  إ حاتا،ينتا،  التحميل اأشارت أ. ن سيا درجة الحرارة عند

عمتتت   وتلثيرىتتتازمنتتتة التحمتتتيب وجتتتود اختلافتتتات معنويتتتة بتتتين أ
معنويتتتتة كتتتت ل  بتتتتين وجتتتتود ال طتتتتر، كمتتتتا  يتتتترت الاختلافتتتتات ال

. نتتتا،  مطابقتتة تحاتتل عمييتتا يان ستت المعاممتتة ال طريتتات تحتتت
More  م أو ˚72ن درجتة الحترارة فييتا أ كر  (5770خرون  و

 A. candidusكثر بقميل كانت كافية لمقضاء عم  ال طريات أ
 ،A. niger ،Eurotium spp. وPenicillium spp.  فتي

 ب ور السورجم. 

 (ºم100المعالجة بالتحميب ب رن الميكروويا  : (4)جدول 

 الزمن
  دقيقة(

A. flavus  A. niger  P. italicum  

 التكرار  %( * التكرار  %( * التكرار  %( *

2 2 
13.3 

(21.39) 
7 

46.7 

(43.11) 
5 

46.7 

(43.11) 

5 0 0.0 1 
6.7 

(15.00) 
3 

20.0  

(26.56) 

1 0 0.0 0 0.0 1 
6.7 

(15.00) 

3 2 0.0 2 0.0 2 0.0 

5 - - - - - - 

LSD 

at 5% 

 205 الزمن :
 205ال طريات: 

 NSال طر: × الزمن 

 مكررات  1القيم في الجدول نات  
 *: عدد الب ور الماابة بال طر

 الارقام بين القوسين النسبة المؤية لمتكرار محولة زاويا
NS :Non Significant .)لا توجد فرو  معنوية  
 : عدم اتمام الكشا عن ال طريات بسبا تحول الب ور ال  زيت-

ثبتتتت فعاليتتتة أ( Motallebi  0254 جراىتتتادراستتتة أختتتر  أفتتتي 
فتي بت ور  A. niger طاقتة الميكروويتا فتي قتتل جتراثيم ال طتر

دراسات عديدة وثقت فعاليتة استتخدام بعت المحاايل الزيتية. 
، Borgenالميكروويتتتتا فتتتتتي الستتتتتيطرة عمتتتتت  فطريتتتتتات البتتتتت رة  

ختتتتتتتتتتتتتتتترون، و  Knox؛ Akhan ،0252و Basaran؛  0222
أن فعاليتتة الميكروويتتا فتتي  (Copson  5753  كتتر (.0251

ن حتتتتترارة يتتتتتات المحمولتتتتتة فتتتتتي البتتتتت ور تكمتتتتتن فتتتتتي أبتتتتتادة ال طر إ
فتتي حتتين عتتز   ا تمتتز  خلايتتا الميكروبتتات مباشتترة،الميكروويتت

Mohapatra  تحمتتتتتل الزيتتتتتادة لتتتتت  إستتتتتبا ال (0254ختتتتترون  و
لكتروليتتتتتي لجزي،تتتتات الكالستتتتيوم والبتتتتروتين وتستتتترا الحمتتتتت اأ

 .ل  ىلاكومن خمية ال طر مما يؤد  إ DNAالنوو  

 الاستنتاج

المتتتتاء و  متتتتن المتتتتاء الستتتتاخن لا  كتتتتن أ متتتتن ىتتتت ه الدراستتتتة  نستتتتتنت
متتتن حتتد اللتتت  إ أد رن العتتاد ، وفتتترن الميكروويتتا ، ال تتتالمتتال 

فتي  P. Italicumو A. flavus ،A. nigerنمتو ال طريتات 
تحميب فتتتتتي فتتتتترن الجتتتتتة بتتتتتالع  ن الم  ، وأبتتتتت ور ال تتتتتول الستتتتتوداني

 التختزينفتي القضتاء عمت  فطريتات  الأفضلالميكروويا كانت 
تتتتب  والتتتتتي قتتتتد تكتتتتون م  دقتتتتا، ، 3بعتتتتد متتتترور % 522بنستتتتبة  رة ش 

   تجة لمسموم.  ن  بالخير في السيطرة عم  مموثات الب ور الم  
 

 خلاقيات البحثيةالأ

وتحتتتت  ىتتت ا البحتتتث جتتتزء متتتن رستتتالة ماجستتتتير لمباحتتتث الثتتتاني
، كمتتا أن جميتت  البيانتتات والاتتور أاتتيمة ولالأ شتتراا الباحتتثإ
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Abstract: This study was conducted during the season 2019-2020 with the aim of testing the effi-

ciency of some techniques to eliminate or reduce the frequency of storage fungi, namely Aspergil-

lus flavus, A. niger, and Penicillium italicum naturally contaminating peanuts seeds. The seed sam-

ple was treated by soaking in hot water (50˚c, 60˚c, 70˚c), soaking in salt water at concentrations 

10%, 15%, 20%, roasting in an ordinary oven at 150˚c for 10, 20 and 30 min, and roasting in a mi-

crowave oven at 100˚c for 1, 3, 5 and 7 min. The frequency of fungi occurrence percentage was es-

timated in seeds after treatments and incubation on the nutrient medium Potato Sucrose Agar 

(PSA). The results indicated the efficiency of all the techniques used in reducing the frequency of 

fungi in the treated seeds, as the fungus P. italicum was the most sensitive fungus under all tech-

niques, and the study proved the superiority of the treatment by microwave roasting over the rest of 

the techniques, as it eliminated all the fungi carried in the seed by 100% when the duration of time 

used is 5 minutes. 
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