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البحث ملخص  
إختبةاج بعينةة مجععيةة لو مة  دمامةف  ةل ال ة    الذهبيةة الههواييةة  للعنقوديةةاألحماض الدهنية لستة معزوالت محليةة حددت  

 حمةض بنتاديكانوية  -م-3-م حمةض و هةل حمةض ميجيسةت   وعود أجبعة مة  األحمةاض الدهنيةة  الدجاسة أظهجت .الغاز السايف اللوني

نونةاديكينويكو و  -و هةل حمةض اللوجية   حمةض م طويلةة السلسةلة  ةي ذجوا ياليةة و وعةود مهمةة منهةاواولي  بالميت حمض اجاكيد   و
  ي ذجوا أقف. بالميت  الحمض 

Summary 
Fatty acids contents of the cells of six isolates of S.aureus subsp. anaerobius isolated from 

sheep abscesses in Sudan and the reference strain ATCC 35844 or DSM 20714were determined in 

their methylated forms (FAME) by Gas-Liquid Chromatography (GLC). The FAME profile of the 

local isolates and the reference strain showed that the long chain fatty  myristic, M-3-M- 

pentadecanoic, arachidic, stearic and palmitoelic acids formed high peaks with retention time of 

more than 5%. Lauric, palmitic and M-nonadecanoic acids were found, but at low quantity.  

Introduction 

Staphylococcus aureus subsp. anaerobius is the cause of Morel,s (abscess) disease of 
sheep, which is an enzootic, non-fatal, contagious disease of young fattened sheep in Sudan.                  

White and Freman (1968) have investigated S. aureus fatty acids products and reported 
that the major fatty acids were 13-methyl tetra decanoic, stearic, arachidic and 15-methyl 
hexadecanoic. De La Fuente et al (1987) reported that stearic and arachidic fatty acids were of 
high peak in S. aureus subsp. anaerobius. Staphylococcus species can be distinguished within 
their genus by their morphological, biochemical and molecular characters and also by their fatty 
acid contents, (Karamalla 1997). 

Materials and Methods 

Bacteria: 

               Six local isolates of S. aureus subsp. anaerobius isolated from absceses in sheep in 
Sudan, designated 1, 2, 3, 4, 5 and 11, were used in this study besides the reference strain ATCC 
35844 or DSM (Deutsche Sammlung von Microorganismen und Zelkulturen, Braunschweig, 
Germany) 20714 (De La Fuente et al, 1985). Twenty ml culture in Reinforced Clostridial 
Medium  (RCM) from each isolate was used. 
Gas Liquid Chromatography (GLC) buffers: 

 Four buffers were used. Buffer 1 was prepared using 45 grams NaOH +150 ml methanol 
+150 ml distilled water. Buffer 2 was prepared dy adding 325 ml 6 N HCL to 275 ml methanol. 
Buffer 3 composed of 200 ml hexan and 200 ml ethyl ester (water free quality)  after generous 
stirring. Buffer 4 consisted of 10.8 grams NaOH dissolved in in 900 ml distilled water. 
       GLC was done according to Häusser (1989 ). The long chain fatty acid contents of the cells 
were determined in their methylated forms. Twenty mililitres samples were centrifuged at 500 
rpm for 15 min and washed once with physiological saline solution. The methylation was then 
done as follows:- 
Saponification: 

The sediments were re-suspended in one ml of buffer 1, mixed thoroughly by vortex for 
5-10 sec. and allow to cool at room temperature. 
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Methylation: 

Two mililitres of buffer  2 were added to each sample,which was incubated at 80oC for 10 
min. and then put on ice blocks to cool. 
Extraction:  

         The fatty acids were extracted by the addition of 1.25 ml of buffer 3 with gentle rotation of 
the tubes up and down for 10 min. and centrifugation at 500 rpm for 5 min.. The subphase was 
discarded. 
Neutralization: 

         Three ml of buffer 4were added to the supernatant, centrifuged  at 500 rpm for 5 min. The 
upper two third of the supernatant in the last centrifugation was used for GLC analysis. 
Gas Liquid Chromatography (GLC): 

The samples were analyzed using PERKIN-ELMEN gas chromatograph, (Sigma 2000). 
Routine condition of analysis was performed:- 
Detector 33oC, injector 35oC, oven 100oC to 220oC at 4oC per minute and then at 30oC per 
minute to 280oC end temperature. The carrier gas nitrogen was used with a flow rate of 5 ml per 
minute. Five microlitres of a mixture of commercial fatty acid methyl esters was used as a 
control. 

Results 

     The chromatograms of the different S. aureus subsp. anaerobius  isolates revealed 9 high 
peaks of area per-cent of fatty acids, namely myristic, M.-3-M pentadecanoic, stearic, arachidic, 
palmitic, M-nonadecanoic, lauric, oleic and palmitoleic acids (Fig. 1)  This figure shows that 
myristic acid formed the highest peak for isolates 2, 3, 4, 5, 11 and the reference strain, whereas 
M-3-M pentadecanoic acid formed the second high peak for isolate 1,3,4,5,11 and the reference 
strain, but was not seen in isolate 2. Palmitic acid formed a low peak in all local isolates and the 
reference strain, but was low in isolate 1, whereas palmitoleic formed a high peak in isolate 11. 
 

Fig 1 : Fatty acids composition of S. aureus subsp. anaerobious isolates. 
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Fig. 2: Chromatogram of the identified long chain fatty acids contents of the reference 

strain of S. aureus subsp. anaerobius grown into RCM. 
  
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 3 Chromatogram of the identified long chain fatty acids contents of isolate No. 11 

grown into RCM. 
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Discussion 

Gas liquid  chromatography (GLC) of cellular fatty acid methyl ester (FAME) was used 
for quantitative assessment of different types of lipids of six local isolates and a reference strain 
of S.aureus subsp.anaerobius. The FAME profile of the local isolates and the reference strain has 
shown that myristic, M-3-M- pendecanoic, arachidic, stearic and palmitoelic acids formed high 
peaks. Lauric, palmitic and m-nonadecanoic were present, but in low quantities GLC of S. aureus 
subsp. anaerobius showed only long chain saturated fatty acids with no detection of unsaturated 
fatty acids, which had been described by Durhan and kloos, 1978 and Donnell et al 1985. The 
presence of high peaks of stearic and arachidic acids agrees with the findings of De La Fuente et 

al (1987). Karamalla (1997) believes that there is a direct correlation between fatty acids and 
haemolysin production, hence pathogenecity. From the results, it can be concluded that fatty 
acids composition can not be used for differentiation of S. aureus subsp. anaerobius isolates. 
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