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Abstract. Three Streptomyces species were used in the experiment: Streptomyces fradiae, S. griseus, and S. scabies. They have the ability to produce amylase, protease and lipase enzymes at different carbon sources. The carbon sources, which were used (1%) sucrose, glucose and starch. These sources were added separately to the media. Amylase, protease and lipase were produced highly when sucrose was used as carbon source but not glucose and starch. Also, the biomasses of three species were high at sucrose.

Introduction
The study of enzyme activities has been a legitimate field of interest for some eighty years but it is only since early 1959 that it has developed into a major research topic in soil microbiology and biochemistry [1, pp. 1-49]. Many of the recent communications have concentrated on the biochemical and kinetic characteristics of enzymes in soil.

In addition to the fundamental properties of enzymes in soil, the data from enzyme assays have been interpreted periodically as: a guide to soil productivity [2, pp. 117-147]. An indirect measure of microbial biomass, e.g. dehydrogenase assays [3, pp. 51-96]; a consequence of the rhizosphere effect [4, pp. 231-242; 5]. Enzymes function within the cytoplasm of proliferating microbial, animal and plant cells. All the truly intracellular enzymes of Gram-positive bacteria belong to this category. Many of these enzymes are associated with central aspects of metabolism (e.g. glycolysis, Krebs cycle, oxidative phosphorylation). They cannot function outside the cell because they depend on various co-factors, on being located adjacent to other enzymes, or on some physiological property of the cell. The production of enzymes is restricted to the most primitive living things, as bacteria, actinomycete and fungi. 

The present work aims to throw some light upon the ability of some Streptomyces species to produce amylase, protease and lipase, at different carbon source. 

Material and Methods
Organisms

The Streptomyces that were used in the experiment are Streptomyces fradiae, (61202); S. griseus, (50967) and S. scabies, (77785). These were obtained from the CMI collection kew.
Media

For Streptomyces species, the basal medium used was Wieringa,s medium [6]; It contains (g/l distilled water): K2HPO4, 0.5g; (NH4)2SO4, 0.5g; MgSO4.7H2O, 0.25g; CaCl2, 0.1g; Na2CO3, 0.1g; sodium silicate, 1.0g; and trace elements, 10ml. The medium was dispensed into Erlenmeyer flasks (100 ml in 250 ml flasks) and sterilized by autoclaving at 120oC for 20 minutes. After cooling the flasks were inoculated with a single disc (11 mm) cut from a 21 days culture of the microorganisms grown on Wieringa,s medium.

Flasks triplicate was then incubated at 25oC on a reciprocal shaker (125 rev/min-1). Biomass was determined by filtering the contents of the cultures through pre-dried and pre-weighed Whaterman No.1 filter papers, and then dried at (46oC) to constant weights.

Sucrose (1%), glucose (1%) and starch (1%) were added separately to the sterilized media. 

Enzyme activity
The determination of amylase and protease was by measuring the assay substrate [7, pp. 65-71]. Lipase enzyme was determined by measuring the assay substrate [8], developed by [9].

Results and Discussion


In vitro studies showed that all of Streptomyces spp. used in this study, i.e., S. fradiae, S. griseus and S. scabies produced enzymes, i.e., amylases, proteases and lipases (Tables 1-3).

Tables 1-3 show that Streptomyces fradiae, S. griseus, and S. scabies, have the ability to produce enzymes (protease, lipase and amylase) at different carbon sources. The carbon sources, which were used, are (1%) sucrose, glucose and starch, added separately to media. Amylase, protease, and lipase were produced highly when the sucrose was used as a carbon source than glucose and starch. These results were similar to the results reported earlier [10-12]. Also, the biomass of microorganisms was of high amount when the sucrose, glucose and starch were used as carbon sucrose.

Table 1. The biomass of Streptomyces species and enzymes activities when the sucrose (1%) was used as a carbon source for 21 days


*Enzymes activities (ug/ml)


Organisms species
Amylases
Proteases
Lipases
*Biomass (mg/ml)

S. fradiae
   5.2

± 0.2
   4.6

± 0.1
   4.0

± 0.1
   15.8

   ± 0.1

S. griseus
   4.9

± 0.2
   5.0

± 0.1
   3.5

± 0.1
   14.7

  ± 0.2

S. scabies
   4.5

± 0.1
   4.1

± 0.2
   4.4

± 0.1
   13.9

  ± 0.1

* = Mean values of 3 determinations

± = Stander deviation.

Table 2. The biomass of Streptomyces species and enzymes activities when the glucose (1%) was used as a carbon source for 21 days


*Enzymes activities (ug/ml)


Organisms species
Amylases
Proteases
Lipases
*Biomass (mg/ml)

S. fradiae
   5.7

± 0.2
   4.3

± 0.1
   3.9

± 0.1
 14.1

± 0.1

S. griseus
   4.6

± 0.1
   5.1

± 0.2
   4.6

± 0.1
 15.5

± 0.1

S. scabies
   4.8

± 0.1
   4.4

± 0.2
   4.0

± 0.1
15.0

± 0.1

* = Mean values of 3 determinations

± = Stander deviation.
Table 3. The biomass of Streptomyces species and enzymes activities when the starch (1%) was used as a carbon source for 21 days


*Enzymes activities (ug/ml)


Organisms species
Amylases
Proteases
Lipases
*Biomass (mg/ml)

S. fradiae
   5.6

± 0.1
   4.2

± 0.2
   3.8

± 0.1
12.8

± 0.1

S. griseus
   3.8

± 0.1
   3.4

± 0.1
   2.0

± 0.1
13.0

± 0.1

S. scabies
   4.5

± 0.1
   4.1

± 0.1
   3.5

± 0.1
12.5

± 0.1

* = Mean values of 3 determinations

± = Stander deviation.
Recent reviews of the literature about enzyme activities in soils indicate that answers to some basic questions such as origin, location, and persistence of soil enzymes are still desired [13, pp. 317-414; 14]. Although there are inherent differences in enzyme activities of soils, information about the effect of methods of handling, storing, and pretreating soil samples on enzyme activities is essential to our better understanding of enzyme reactions in soil systems.

Amylase, protease, and lipase activity has been recently detected in soils, and no information is available on the factors affecting the activity of this enzyme in soils. Extracellular proteases produced in actinomycetes participate in the assimilation of extracellular proteinaceous nitrogen sources [15;16]. Serine protease expressed in stationary phase cultures of Streptomyces peucetius and S. lactamdurans regulate the cellular turnover metabolism associated with secondary metabolism and morphogenesis [17;18]. 
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النشاط الإنزيمي لبعض أنواع الجنس الإستربتوميسس مع مصادر كربونية مختلفة
إدريس منير الترك
أستاذ مشارك،  قسم الأحياء، كلية العلوم، جامعة الملك عبدالعزيز،

 ص.ب. 4564، المدينة المنورة، المملكة العربية السعودية
(قدم للنشر في 26/3/1422هـ؛ وقبل للنشر في 4/1/1423هـ)

ملخص البحث. تهدف هذه الدراسة إلى التعرف عمليا على قدرة بعض الأنواع من جنس استربتوميسس على إنتاج إنزيمات الأميليز، البروتييز والليبيز، وذلك في وجود مصـادر كربونية مختلفة (جلوكوز، سكروز، ونشا) على انفــراد. والبكتيريا موضوع الدراسة هي: Streptomyces fradiae،S. griseus.
و S. scabies.  

لقد أثبتت الدراسة أن الأنواع أعلاه لها القدرة على إنتاج إنزيم الأميليز، البروتييز، والليبيز، عندما أستخدم (سكر السكروز 1 %، جلوكوز 1 %، ونشا 1 %) كمصادر كربونية. ولقد كان إنتاج إنزيمات الأميليز، البروتييز، والليبيز عالي وكذلك كمية النمو البكتيري عند استخدام سكر السكروز كمصدر كربوني.
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