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 Abstract ) ( مستخلص الرسالة  – ٥

  أسطر ٧بشرط ألا يزيد عن : باللغة العربية  ١ – ٥

 .Sم اختيار وت انزيم البيتاجالاكتوسيديزتم اختبار سبعة سلالات من بكتريا حامض اللاكتيك لانتاج 

thermophilus البيئية  بيئة البرمييت وكذا افضل الظروفدراسة تنميتھا على افضل تركيب ل والتى تم

اجراء التنقية الجزئية للانزيم باستخدام ب. مل/وحدة٧.٨٥بمقدارتحقيق اعلى انتاج من البيتاجالاكتوسيديز ل

تم دراسة و. مرة ٨.٣٤بمقدار تضاعف نشاط الانزيم ان وجد % ٨٥كبريتات الامونيوم بتركيز 

البرمييت لانتاج م استخدم المستخلص الانزيمى الخاو. ONPGخصائص حركيات الانزيم باستخدام 

مشروب قبولا ھذا اللاقى منه حيث تحضير مشروب فراولة البرمييت و% ٦٠خفض اللاكتوز بنسبة من

 .اكثر لدى المحكمين عن مثيليه تحت الاختبار

  

انزيم البيتاجالاكتوسيديز، برمييت، تدوير، بكتريѧا حѧامض اللاكتيѧك، سѧتربتوكوكس  :الكلمات الدالـة ( 

  )اسيليس روترى، حركيات الانزيم، البرمييت منخفض اللاكتوز، مشروب البرمييتثرموفيليس، لاكتوب



  

  أسطر ٧بشرط ألا يزيد عن : باللغة الأجنبية  ٢ – ٥
Seven LAB strains were chosen to study its ability to produce β-galactosidase. 

S. thermophilus was cultivated in permeate based medium under optimum 

conditions and the highest enzyme activity was 7.85 U/ml. The enzyme activity 

increased by 8.34 folds after partial purification and the kinetics was studied 

using ONPG. The enzyme crude extract was used to produce low-lactose 

content permeate by 60% and producing a good quality strawberry permeate 

beverage. 

  
( Key Words : β-Galactosidase, permeate, recycling, lactic acid bacteria (LAB), 
Streptococcus thermophilus, Lactobacillus reuteri, enzyme kinetics, low-
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ABSTRACT 
The main objective of the present study was to select bacterial strains capable to 

produce β-galactosidase enzyme and to maximize its productivity by optimizing growth 
conditions by which suitable amounts of the produced enzyme could be used to treat 
permeate which in turn can be utilized in the production of low-lactose content 
beverages. 

From seven lactic acid bacterial strains (LAB) S. thermophilus and L. reuteri 
were chosen representing both bacilli and cocci forms producing β-galactosidase after 
test growth on synthetic MRS and M17 broth, recording 10.01 and 10.44 U/ml (using 
ONPG), respectively. Studying the permeate-based medium composition and the 
environmental conditions for highest β-galactosidase production revealed that L. reuteri 
and S. thermophilus gave 5.56 and 7.11 U/ml when grown on their media containing 
lactose 4.5%, KH2PO4:K2HPO4, at ratio of 0.5:0.5 g/L, initial pH at 6.5, ammonium 
phosphate at 0.66 mg N/L as nitrogen source. Following that, the optimum incubation 
temperature for both strains was found to be 30˚C and 35˚C recording 6.31 and 7.85 
U/ml, respectively. 

The S. thermophilus gave its maximum β-galactosidase production of 377.073 
U/mg protein (5.28 U/ml) after 16 hrs of incubation at 35˚C near the end of exponential 
phase. The partially purified enzyme separated at 85% ammonium sulfate gave the 
highest purification folds of 8.34 and was successfully used to study the kinetic 
characteristics of the enzyme using ONPG as a substrate. The obtained Km from 
Michaelis-Menten, Lineweaver-Burk and Hanes-Woolf were 6.650, 6.786 and 8.670, 
respectively, while the Vmax values were 76.00, 102.04 and 108.38, respectively. The 
optimum pH and temperature determined for the enzyme activity were found to be 7.2 
and 37˚C recording 51.5 and 44.5 U/ml, respectively. The heat stability test of the 
partially purified enzyme at 70˚C recorded that the enzyme half life time was found to 
be between 6-8 minutes at which it retained 50% of its activity, while it retained about 
25% of its activity at 70˚C after 24 minutes. 

The produced β-galactosidase crude extract used to treat permeate, converted 
60% of the lactose content  at 37˚C after 225 minutes and the resulting low-lactose 
permeate was used in the preparation of strawberry-permeate beverage. This beverage 
was evaluated organoleptically by taste-panel compared with the untreated and natural 
manufactured strawberry juice obtained from the local market and no differences were 
detected between the three treatments in respect to flavor and appearance, while the 
treated permeate was found to be much acceptable in color than the other strawberry 
beverages.  
 
Keywords: β-Galactosidase, permeate, recycling, lactic acid bacteria (LAB), 

Streptococcus thermophilus, Lactobacillus reuteri, enzyme kinetics, low-
lactose permeate, permeate-beverage
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