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ABSTRACT 

Bacterial resistance to antibiotics is growing up day by day in both community and 

hospital setting, increasing morbidity and mortality, the continuous development of 

bacterial resistance leading to an urgent requirement for new antibacterial 

compounds. 

This study was conducted during the period 2012-2016 to isolate and characterize 

antibacterial compounds from Streptomyces strains in Red Sea, Port Sudan. 

A total of fifty soil samples were collected from different depths in Red Sea, Port 

Sudan. Different culture media were used for the isolation of promising 

Streptomyces with antibacterial activities. The isolates were characterized by 

microbiological methods and confirmed by molecular techniques using both 

conventional and multiplex PCR. Antibacterial activity of the isolates were done 

by agar wells diffusion method and perpendicular streak method using 

Staphylococcus aureus and Escherichia coli as indicator organisms. The cultural 

conditions were optimized for the maximum growth and antibacterial activity with 

different physical and chemical conditions including; temperature, pH, incubation 

period, effect of nitrogen source, trace elements, light & dark. The extraction of 

antibacterial compound was done by ethyl acetate solvent then evaluated for 

antibacterial activities against test microorganisms. Thin layer chromatography 

(TLC) technique and gas chromatography-mass spectrometer (GC-MS) analysis 

were used to characterize the active compounds. 

The results revealed that 21 (43%) isolates were recovered as promising 

organisms. Identification of these isolates showed that 9/21 (48%) were 

Streptomyces spp. Sequencing of the PCR products were compared with Gen Bank 

database and showed that all identified isolates were related to the genus 
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Streptomyces species with similarity ranged from (92% to 99%). Of the broad 

spectrum Streptomyces, two (PS1 and PS28) were chosen for production of 

antibacterial compounds. Study on optimization of cultural conditions for PS1 and 

PS28 revealed that maximum growth and antibacterial activities were obtained 

when grown in a medium having the following properties (gm./L); Soybean, 2.5; 

MgSO4.7H2O, 1.0; K2HPO4, 2.5; dissolved in Sea water, when adjust  pH to 7.5, 

and incubated at 30°C for seven days. GC-MS characterization of the ethyl acetate 

crude extract showed 54 and 96 compounds from PS1 and PS28 respectively. Of 

them eight (n=8) and eleven (n=11) respectively were antibacterial compounds.  

This study concluded that Streptomyces isolates from the Port Sudan coast are 

promising sources for antibacterial compounds. Further investigations for 

antifungal, antiviral and antitumor compounds are required. 
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 انًغخخهض

 يعذلاث ٔصٌبدة ٔانًغخشفٍبث، انًدخًع يٍ كم فً ٌٕو، بعذ ٌٕيب ًٌُٕ انحٌٍٕت نهًضبداث انبكخٍشٌب يمبٔيت

  يهح يطهب إنى ٌؤدي يًب انبكخٍشٌب يمبٔيت ٔاَخشبس انًغخًش يع انخطٕس. َخٍدت رنك انٕفٍبث  ٔ الايشاع

 .نًشكببث خذٌذة يضبدة نهدشاثٍى

 يٍ انحٌٍٕت انًضبداث يشكببث ٔحٕطٍف ٔعضل انكشف 2016انى  2012ْزِ انذساعت ايخذث نهفخشة يٍ 

 بٕسحغٕداٌ.  الأحًشفً انبحش يٍ انًعضٔنتبكخشٌب انغخشبخٕيبٌغٍظ  علالاث

 ٔاعخخذيج بٕسحغٕداٌ، الأحًشفً انبحش فً يخخهفت اعًبق يٍ انخشبت، يٍ عٍُّ خًغٍٍ خًع نمذ حى

 نهدشاثٍى، انًضبدة بفعبنٍخٓب  انٕاعذة انغخشبخٕيبٌغٍظ بكخشٌب نعضل انضسعٍت الأعبط يٍ يخُٕعت يدًٕعت

 ٔحى حشخٍظٓب ببنخمٍُبث اندضٌئٍت بأعخخذاو حمٍُت حفبعم ،انًبٌكشٔببٌٕنٕخٍت ببنطشق انخطٕة ْزِ حًج ٔلذ

 الاَخشبس حمٍُت بٕاعطت نهعضلاث عًهّ حى نهبكخشٌب انًضبد انُشبط. انخمهٍذٌت ٔ انًخعذدة انبٕنًٍٍشص انًخغهغم

 ٔبكخشٌب انزْبٍت انعُمٕدٌت نهبكخشٌب بأعخخذاو بكخشٌب انًكٕساث انعًٕدي انخخطٍظ بطشٌمت ٔ انحفش بٕاعطت

 انمٕنٍَٕت كبكخشٌب يعٍبسٌت. الاٌشٍشٌشٍب

 ،انفٍضٌبٌٔت ٔ انكًٍٍبٌٔت انظشٔف يٍ عذد حغٍٍش بٕاعطت الايثم نهٕضع حعذٌهٓب حى  انضسعً انٕعظ ظشٔف

 ٔ انضٕء ظشٔف ،انخحضٍٍ ٔلج ، انٍُخشٔخًٍُ انًحخٕي،انٍٓذسٔخًٍُ الاط ،انحشاسة دسخت حضًٍ لذ ٔ

 الاثٍم كًزٌب، خلاث بأعخعًبل حى انبكخشٌب يضبداث انُبدسة. أعخخلاص انكًٍٍبٌٔت انعُبطش حشاكٍض ٔ انظلاو

ٔطف  .انبحث ْزا فً انًغخخذيت انًعٍبسٌت انبكخشٌب بأعخخذاو فحض انفعبنٍت انًضبدة نهبكخشٌب نٓب حى ٔ

 نهكخهت انهًَٕ انًطٍبف ححهٍم ٔ انهٍَٕت، انشلٍمت انطبمت حمٍُخً انًشكببث انًضبدة نهدشاثٍى حًج بأعخخذاو

 انغبصي.

%( يٍ انعضلاث ًْ راث فعبنٍت ٔاعذة يضبدة نهدشاثٍى. انخشخٍض انًخبشي 43)21أظٓشث انُخبئح اٌ 

انبٕنًٍٍشص انًخغهغم  %( كبخشٌب انغخشبخٕيبٌغٍظ. انخحهٍم انخغهغهً نُخبج فحض حفبعم48) 9/21أظٓش 

% انى 92ببنًمبسَت ببُك اندٍُبث أٌ خًٍع انعٍُبث ًْ عبئذة نبكخشٌب انغخشبخٕيبٌغٍظ بُغبت حطببك بٍٍ )

لأَخبج يضبداث   PS1  ٔPS28%(. يٍ حلال فحض انطٍف نًضبداث اندشاثٍى حى اخخٍبس انعضنخٍٍ 99

نهحظٕل عهى اعهى ًَٕ ٔاَخبج نًضبداث  PS1   ٔPS28اندشاثٍى. ظشٔف انٕعظ انضسعً انًثهى نهعضنخٍٍ

, كبشٌخبث انًغٍُغٍٕو انًبئت عُذ 2.5اندشاثٍى حٍث ضبطج انظشٔف انضسعٍت عهى: )غى/نخش( انشٕفبٌ 
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أرٌبٕ فً يبء انبحش, ٔحثبٍج الاط انٍٓذسٔخًٍُ عُذ  2.5, فٕعفبث انٍٓذسٔخٍٍ ثُبئً انبٕحبعٍٕو عُذ 1.0

 ًذة عبعت اٌبو.دسخت يئٌٕت ن 30عهى دسخت حشاسة  7.5

يشكبب  96ٔ  54انغبصي يٍ انًغخخهض انخبو بٕاعطت خلاث الاثٍم أظٓشث  نهكخهت انهًَٕ انًطٍبف ححهٍم

ٔ   PS1عهى انخٕانً. يٍ ْزِ انًشكببث ثًبٌ ٔ احذ عششيشكبب يٍ انعضنخٍٍ  PS1  ٔPS28يٍ انعضنخٍٍ 

PS28   .عهى انخٕانً أظٓشث فعبنٍت يضبدة نهدشاثٍى 

انًظبدس  يٍ ًْ عٕداٌ بٕسث عبحم يٍ انًعضٔنت انغخشبخٕيبٌغٍظ بكخشٌب أٌ إنى انذساعت ْزِ ٔخهظج

 انذساعبث نٓزِ انًُطمت لاعخخلاص انًشكببث يٍ ٔحشدع عهى يضٌذ نهدشاثٍى, انًضبدة نهًشكببث انٕاعذة

 .نلأٔساو ٔيضبدة نهفٍشٔعبث انًضبد نهفطشٌبث، انًضبدة
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