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ABSTRACT 

 

 Two hundred and ten lactic acid bacterial cultures were isolated from 

120 samples of different types of raw milk, traditional Egyptian fermented 

milk, cheese and butter. Isolates were screened visually on the basis of 

colony ropiness for exopolysaccharides (EPS) production on modified MRS 

agar medium containing glucose, sucrose, fructose, maltose or lactose. 

Among the 210 isolates tested, 16 (7.6%) exhibited potential activity for 

EPS production. Fifteen isolates metabolized only two carbohydrates; 

glucose and sucrose. Sucrose was an excellent substrate for abundant EPS 

synthesis. One isolate was able to metabolize four sugars; lactose, maltose, 

glucose and sucrose. Based on their phenotypic features, the 16 EPS-

producing isolates were identified as Leuconostoc mesenteroides (15 

strains) and Lactobacillus fermentum (one strain). The quantification of EPS 

was determined on different complex solid media. The amount of EPS 

produced was affected by the carbohydrate source. The EPS production 

increased with increasing sucrose concentration. Whey permeate agar 

medium containing 4 % sucrose supported the highest production of 6.9-16 

g l-1, depending upon Leuconostoc strain examined, suggesting that whey 

permeate can be used as cheap medium ingredients for EPS production. 

Natural lactose present in whey permeate might not be the limiting factor 

stimulating EPS production and emphasizes the importance of other 

permeate components for inducing EPS formation. While the optimum pH 

(6.5) was for EPS production and the greatest EPS production was obtained 

at incubation temperature 25 ºC. Of the all nitrogen sources tested, casein 

hydrolysate (0.4 %) had the highest significant influence on both bacterial 

biomass yield and EPS production. The extraordinary EPS production of 

11000 - 25730 mg l-1 was obtained using Leuc. mesenteroides in the culture 

medium containing vitamins, amino acids and salts. Analysis of 

monosaccharide composition of EPS produced by Leuc. mesenteroides 

strains 10, 12 and 16 revealed that the polymers produced were neutral 

homopolysaccharides containing only glucose and had high molecular 



weights of 289.1 x 106, 263 x 106 and 221.8 x 106 Da, respectively. The 

concentration of glucose in the isolated dried EPS was estimated to 50, 58 

and 32%, respectively. A positive relationship between EPS concentration 

and viscosity was observed. The effect of laboratory EPS-producing Leuc. 

mesenteroides strains No10, 12 and 16 or Lb. rhamnosus on the chemical, 

microbiological, rheological and sensory properties of yoghurt and 

fermented buttermilk were investigated. Out of all yoghurt treatments, the 

use of EPS at a concentration of 0.4% gave the highest viable count of Str. 

thermophilus. On the other hand, 0.4 and 0.5% EPS and Lb. rhamnosus 

showed the highest apparent viscosity. The use of Leuc. mesenteroides No 

12 and Lb. rhamnosus improved the apparent viscosity and organoleptic 

properties  of the fermented buttermilk.          

 

 

 

 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



 لموجزا

 
عينىه مى  واى اع  120مزارع بكتيريه تنتمى الىى بكتريىح مىحمل اليكتيى  مى   210تم عزل 

مختلفىىه مىى  اللىىا  الخىىحن ا اللىىا  المتخمىىر الت ليىىجب الملىىرب ا البىىا  هاللعىىج   و تاىىر   ىىل  ال ىىز   
الىىى  مظهريىىح بلىىوه وهليىىه علىىى وةىىحم لزهرىى  الم ىىت مرا  هرلىى   اتىىح  ال ىىكريح  ال ج ىىج  علىىى عي ىى 

MRS  اللىىلاه الم جلىىه هالمهت يىىه علىىى رل رىى ، ا ةىىكره، ا تررتىى ، ا مىىحلت ، وه  كتىى ،  مىى  الىىى
%( ت ط ال جر  على ااتح  ال كريح  ال ج ج    م   عشر عزلىه  7٫6عزله ) 16عزله رحن لى  210

متىىح،  ومكنهىىح تمليىىن ا نىىي  مىى  الار   يىىجرا   ىىى البل رىى ، هال ىىكره،  ال ىىكره، رىىحن بملحبىى  مىىح   م
لتخليىىو هتيىىر مىى  ال ىىكريح  ال ج ىىج   عزلىىه هامىىج  رحاىى  لهىىح ال ىىجر  علىىى تمليىىن ور ىى  ةىىكريح   ىىىى 

عزلىه  16اليكت ، االمحلت ، ا البل رى ، ه ال ىكره،  علىى وةىحم الخلىحمز المزرعيىه لىنف  ال 
 Lactobacillus fermentumعزلىىه( ا  15) Leuconostoc mesenteroidesالىىى 

ت ىىىج ر الامىىىى لل ىىىكيح  ال ج ىىىج  ورىىىرب علىىىى عي ىىىح  لىىىلاه مختلفىىىه  تىىى  ر  رميىىىى  )عزلىىىه هامىىىج (  ال
ال ىىكريح  ال ج ىىج  بملىىجر الار ىى ن  ،ا   رميىى  ال ىىكريح  ال ج ىىج  عزيىىح   ترريىىز ال ىىكره،   ىىب   

% ةىىىكره، ااتىىىح  عىىىحلى مىىى  ال ىىىكريح   4اللىىىلاه المهت يىىىه علىىىى  whey permeateعي ىىى  الىىىى 
المختاىر  ممىح   Leuconostocن/لتىر هرلى  علىى م ىل ةىيل  الىى  ررا 16 – 6٫9ال ج ج  قجر عىى 

يمكىى  ون ت ىىتخجن رمكىى ن ر ىىيز  اتىىح  ال ىىكريح   whey permeate ىىجل علىىى ون عي ىى  الىىى 
اليكتىىىى ، الىاي ىىىىى الم رىىىى   تىىىىى الشىىىىرل قىىىىج   يكىىىى ن  ىىىى  ال حمىىىىن المهىىىىج  لتنشىىىىيط ااتىىىىح   ال ج ىىىىج  

عينمىح   الأ رب للشرل لتشبا  ااتح  ال كريح  ال ج ىج   ال كريح  ال ج ج  هيؤرج على و مي  المك اح
(  اتىىىح  ال ىىىكر ال ج ىىىج مىىى  مليلتهىىىح للنمىىى  الأملىىىن رحاىىى   ررىىى  6٫5المللىىىى ) pHتىحب ىىى   ررىىى  الىىىى 
للنمىىى  الأملىىىن  مىىى  رىىىن °( ن 30 اتىىىح  ال ىىىكر ال ج ىىىج وقىىىن مىىى  مليلتهىىىح )°( ن 25الهىىىرار  المللىىىى )

  %( وعلىىىى تىىى  ير م نىىى ب علىىىى ااتىىىح  الخييىىىح ٫4للاىىىح،ي  ) ملىىىح ر النيتىىىرهري  التىىىى و تاىىىر  رىىىحن
-11000الاكتيريه هال كريح  ال ج ج   ومكى  الهلى ل علىى ااتىح  هتيىر عجررىه ديىر عح يىه قىجر عىى 

تىىىى عي ىىىه  Leuconostoc mesenteroidesميلليبران/لتىىىر بحةىىىتخجان ةىىىي   الىىىى  25730
  وظهىىىىىر تهليىىىىىن ال ىىىىىكريح  الأمح يىىىىىه المك اىىىىىه مجعمىىىىىه بحل يتحمينىىىىىح لأ الأممىىىىىحح الأمينيىىىىىه هالأمىىىىىي 

لأ  12لأ 10ورقحن  Leuconostoc mesenteroidesةي   الى لل كريح  ال ج ج  المنتبه م  
ون ال كريح  ال ج ج  المنتبه رحا  مت ح ل  م  ا ع هامىج مى  ال ىكريح  الأمح يىه  ى  البل رى ،  16

 الت ن على   x 10 6263 x 10 6221.8 لأ x 10 6289.1هرحن لهح وه،ان رزي يه عحليه قجر  عى
% علىىى التىى الى   ت ىىج ر لزهرىى   32لأ  58لأ  50علوىى  ا ىىا  البل رىى ، تىىى ال ىىكر ال ج ىىج  التىى الى 

 راةىى   رمىىح تمىى  ال ىىكريح  ال ج ىىج  المتهلىىن عليهىىح وعىىىى عيقىىه ايبحعيىىه عىىي  الترريىىز  هاللزهرىىه 



ل  ال ىىىىي   علىىىىى الخىىىى او الاميحميىىىى  ه تىىىىح ير ا ىىىىحت  ال ىىىىكريح  ال ج ىىىىج  المنتبىىىى  م مليىىىىح ه رىىىىجا
مىىى  رميىىى  الم ىىىحمي  للز ىىىح ب ا ب اةىىىتخجان  الميكره ي ل ريىىى  ه اله ىىىي  للىىىا  الخىىىل ه الز ىىىح ب  

رمىىح ا ب اةىىتخجان ترريىىزا   Str.thermophilus % مىى  ال ىىكر ال ج ىىج الىىى ،يىىح   اعىىجا   4ترريىىز 
الىىى ،يىىح   ا ىىا  اللزهرىى  للز ىىح ب   Lb. rhamnosus  % ةىىكر عج ىىج هرزالىى  اةىىتخجان 5  ه 4

 Lb. rhamnosusه رزالىى  16ه 10,12رقىىىم  Leuc. mesenteroides وةىىتخجان ال ىىىي  
  م ن  م  الخ او اله ي  هاللزهر  للا  الخل المتخمر  
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