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Abstract 
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Bacillus subtilis bacteria and study of its applications 

Degree (Master) thesis , Faculty of  Science , Cairo University ,2014. 

 

- This study was conducted to producing and separating bacitracin and 

Rhamnolipid-Biosurfactant from Bacillus subtilis bacteria , recognize them by 

the instrument GC/MS (USA) , evaluate its antibacterial effect in different 

concentrations 100% , 80% , 60% , 40% and 20% of bacitracin and 

Rhamnolipid-Biosurfactant against E.coli ; Salmonella typhimurium ; Shigella 

sonnei ; Listeria monocytogenes and Staphylococcus aureus using disk diffusion 

method. 

- The results cleared that 50 µl of bacitracin 100% and 80% were most effective 

on the growth of Shigella sonnei and Salmonella typhimurium (1.4 cm and 1.3 

cm) . 

- The antibacterial effect of 50 µl of bacitracin 100% , 80% , 60% , 40% and 

20% against E.coli was 1.2 cm . Listeria monocytogenes did not affected by 50 

µl of bacitracin at all concentrations. All tested microorganisms were affected 

by 100 µl of bacitracin in different concentrations . Staphylococcus aureus was 

the most microorganism sensitive to 100 µl of 100% and 80% bacitracin whose 

give 2.2 cm and 1.9 cm respectivity , follwing by Listeria monocytogenes (2.0 

cm) . 

-Regarding to  Rhamnolipid-Biosurfactant , 50 µl of all concentrations showed 

no effect against any of tested microorganisms , wherase 100 µl of 100% , 80% , 

60% , 40% and 20% was more effective against all tested microorganisms . 
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- Staphylococcus aureus showed high resistance to 100 µl of 60% , 40% and 

20% of Rhamnolipid-Biosurfactant . The effect of Rhamnolipid-Biosurfactant 

was similar on E.coli ; Salmonella typhimurium ; Shigella sonnei and ranged 

between 1.5 cm to 1.7 cm . 
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هظخخلض 

 
 

 أيًٍ حسايً عبذ انحهيى: الاطن 

 

  اسخخلاص وحُقيت بعض انًضاداث انحيىيت يٍ بكخيريا باسيهس ساحهيس: عٌىاى الزطالت 

 ودراست حطبيقاحها

 

 (كيًياء حيىيت  )ياجسخير : انذرجت 

 
: هلخض البحث 

بيىطىرفاكخٌج هي باكخيزيا -هذٍ الزطالت حهذف الً اًخاج و اطخخلاص باطيخزاطيي و راهٌىليبذ

% 100 و حقيين حأثيزهن فً حزكيشاث GC/MS (USA)باطيلض طاحلض و الخعزف عليهن بجهاس 

 E.coli ; Salmonella typhimurium ; Shigellaضذ باكخيزيا % 20و% 40و% 60و% 80و

sonnei ; Listeria monocytogenes , Staphylococcus aureus 

. باسخخذاو طريقت اَخشار انقرص 

: انُخائج اوضحج اٌ 

-50  µl يٍ باسيخراسيٍ اثرث عهً ًَى Shigella sonnei و Salmonella typhimurium( 1.4 

. (سى1.3سى و 

. سىE.coli  1.2ضذ باكخيريا % 20و% 40و% 60و% 80و %100 يٍ باسيخراسيٍ µl  50حاثير- 

 -Listeria monocytogenes50 ب  لا حخاثر  µlّيٍ باسيخراسيٍ بكم حركيزاح  .

.  يٍ باسيخراسيٍ بكم حركيزاحّ اثر عهً ًَى كم انبيكخيريا انًخخبرةµl 010وجذ اٌ - 

 حيث اَها Staphylococcus aureus% 80و %100 حركيز µl 010اكثر اَىاع انبيكخيريا حأثرا ب- 

.  سى عهً انخىانً 1.9سى و 2.2اعطج 

بيىسىرفاكخُج بكم حركيزاحّ عهً كم اَىاع انبيكخيريا - ايُىنيبذ رµl  50لا يىجذ اي حاثير ل -  

اعطً حأثير % 20و% 40و% 60و% 80و %100 بيىسىرفاكخُج - ايُىنيبذ رµl 010نكٍ . انًخخبرِ

. اوضح عهً كم اَىاع انبيكخيريا انًخخبرِ

 -Staphylococcus aureus010 حاثير  قاويج µl60 حركيزاث بيىسىرفاكخُج - ايُىنيبذ ر %

%. 20و% 40و

 بيىسىرفاكخُج يخشابّ عهً بكخيريا - ايُىنيبذ رµl 010حأثير  - 
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ABBREVIATIONS 

Abbreviation                  Description 

 µl                                  Microliter 

 µm                                Micrometre 

 B. megaterium              Bacillus megaterium 

 B. pumilus                    Bacillus pumilus 

 B. pyocyaneus              Bacillus pyocyaneus 

 B. subtilis                     Bacillus subtilis 

 B. thuringiensis            Bacillus thuringiensis 

 BC                               Bacitracin 

 BS                               Biosurfactants 

 BS                               Biosurfactants 

 cm                               Centimetres 

 DNA                           Deoxyribonucleic acid 

 DNAs                          Deoxyribonuclease 

 E.coli                           Escherichia coli 

 g                                  Gram 

 GC                              Gas Chromatography 

 HPLC                         High-performance liquid chromatography 

 hrs.                              Hours 
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 i.u.                             International Unit 

 L                               Liter 

 MEL                         Mannosylerythritol 

 mg                            Milligram 

 MIC                         Minimal inhibitory concentration 

 ml.                           Milliliters 

 mm                           Millimetre 

 mN/m                       Millinewton per meter 

 MS                           Mass spectrometry 

 MSD                        Mass-selective detector 

 N.                            Normality 

 nm                           Nanometres 

 NMR                       Nuclear magnetic resonance 

 ºC                            Celsius 

 P. aeruginosa          Pseudomonas aeruginosa 

 pH                           Power of hydrogen 

 RCF                         Relative Centrifugal Force 

 RCF                        Relative Centrifugal Force 

 Rf                                   Distance moved by the compound ÷ distance moved by the solvent 

 RLs                        Rhamnolipids 

http://en.wikipedia.org/wiki/Minimal_inhibitory_concentration


 

VIII 

 

VIII VIII  

 RNA                       Ribonucleic acid 

 RPM                         Revolutions per minute 

 spp.                         Species 

 Staph. aureus          Staphylococcus aureus 

 TMS                        Trimethylsilyl 

 t-RNA                     Transfer RNA 

 U.                             Unit quantity 

 UP                            Undecaprenyl phosphate 

 UPP                          Undecaprenyl pyrophosphate 

 v.                               Volume 

 xg                              Times gravity 

  

 

 

 

 

 

 

 

 

 




