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Destruction of Rhizoctonia solani by Local Isolates of Serratia 

marcescens Produced Glycolipid and Lytic Enzymes 

 

Zaid A. H. Al- Shammari 

 
Dept. of Biotechnology / College of Sciences/ Baghdad University- Iraq 

 

 
ABSTRACT 
 
In the present study, the capability of Serratia marcescens local isolates from 
rhizospher of garden soil was studied for biosurfactant and lytic enzyme production. 
The results exhibited higher capability of isolate Serratia marcescens N8 for 
biosurfactant and lytic enzyme production among seven isolates. The isolate Serratia 
marcescens N8 showed a better emulsifier producer, therefore it selected for 
biosurfactant production and antifungal activity in the present study. Biochemical 
analysis of partially purified bioemulsifier demonstrated that the biosurfactant 
contains amino acid group with Rf values of 0.25, glycolipid with Rf values of 0.54, 
and presence of two kind of sugar with Rf values of 0.5 and 0.88. Crude biosurfactant 
  efficiency tested for antifungal activity by determination percentage reduction of 
radial growth, fresh and dry weight and chitinase and protease activity of Rhizoctonia 
solani. Maximum reduction in radial growth 72.2%, and reduction of biomass 
obtained at by product concentration of 1500 µg/ ml. Maximum chitinase and 
protease specific activity reached 67 and 62.8 U/mg protein obtained at low by 
product concentration of 500 µg/ ml, while reduction about 92% and 95% of the 
enzyme activity respectively recorded at higher by product concentration of 1500 µg/ 
ml.  
 
Key words:  Biosurfactant, glycolipid, antifungal activity, enzyme activity 

  
  

  الملخص باللغة العربية 
  

  المعزولـة مـن التربـة علـى انتـاج      Serratia marcescensتمت دراسة قدرة سبعة  عزلات محلية من بكتريا 
 في  انتـاج  Serratia marcescens N8 اظهرت النتائج قدرة عالية للعزلة . المستحلبات الحياتية والانزيمات المحللة

 قدرة عاليـة  Serratia marcescens N8بينت العزلة . الانزيمات المحللة من بين سبعة عزلاتالمستحلب الحياتي و
اظهرت نتائج الفحوصـات    .لذا اختيرت لانتاج المستحلب الحياتي ودراسة فعاليته التثبيطية       , في انتاج المستحلب الحياتي   

 بلغـت ) Rf(ني مع قيمة للحركة النـسبية  الكيموحيوية بان المستحلب الحياتي المنتج يحتوي على مجموعة حامض امي

  بلغت ووجود نوعين من السكر مع قـيم للحركـة    0.54بلغت) Rf( والدهون السكرية مع قيمة للحركة النسبية  0.25
وذلك بتحديد النسبة المئوية لاختزال نمو ,  اختبرت كفاءة المنتج الخام للفعالية التثبيطية0.88. و  0.5 بلغت) Rf(النسبية 

اظهـرت   . Rhizoctonia solani الوزن الطري والرطب وقياس فعالية انزيم الكايتينيز والبروتيز لفطـر , ايفاتاله
/  مايكروغرام 1500واختزال عالي في الكتلة الحيوية عند التركيز       % 72.2النتائج اقصى اختزال في نمو الهايفات بلغ        

غـم  / وحدة 62.8 و   67لكايتينيز والبروتيز المنتج من الفطر بلغت       كما بينت النتائج بان اعلى فعالية نوعية لانزيم ا        . مل
في الفعالية  % 95و  % 92بينما سجل انخفاض    , مل/  مايكروغرام   500بروتين بالترتيب عند اقل تركيز للمنتوج الخام        

  . ممل من المنتوج الخا/ مايكروغرام  1500النوعية لانزيم الكايتينيز والبروتيز بالترتيب عند التركيز 
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INTRODUCTION 

 

Serratia marcescens is a Gram-
negative, enteric bacterium that is able 
to inhabit a wide variety of ecological 
niches and cause disease in plant, 
vertebrate and invertebrate hosts. S. 
marcescens strains produce a range 
of secreted products, including 
proteases, nuclease, lipase, chitinases 
and haemolysin, many of which are 
likely to represent virulence factors in 
human infection. A characteristic 
feature of many S. marcescens 
strains, particularly those of 
environmental origin, is production of 
the red tripyrrole antibiotic prodigiosin 
(2-methyl-3-pentyl-6-
methoxyprodigiosin). Prodigiosins are 
currently of great interest because 
they have been shown to possess 
antimicrobial, antiprotozoal, 
immunosuppressive and anti-
oncogenic properties (1). 
Some strains also synthesize useful 
secondary metabolites e.g. antibiotics, 
red pigments and surfactants (The 
surfactant was identified as 
arabinolipid), which have potential 
applications in the pharmaceutical 
industry and environmental 
bioremediation .The expression of 
several Serratia virulence factors as 
well as the synthesis of secondary 
metabolites is controlled in a cell 
population density-dependent manner 
and may also be regulated 
coordinately with population migration 
(swarming and sliding) (2).  
The microbial surfactants called as 
biosurfactants are microbial 
compounds with a distinct surface 
activity that exhibit a broad diversity of 
chemical structures such as 
glycolipids, lipopeptides and 
lipoproteins, lipopolysaccharides, 
phospholipids, fatty acids and 
polimeric lipids. Therefore, it is 
reasonable to expect diverse 
properties and physiological functions 
of biosurfactants such as increasing 
the surface area and bioavailability of 

hydrophobic water-insoluble substrates, 
heavy metal binding, bacterial 
pathogenesis, quorum sensing and 
biofilm formation (3). A host of 
interesting features of biosurfactants 
have led to a wide range of potential 
applications in the medical field. They 
are useful as antibacterial, antifungal 
and antiviral agents, and they also have 
the potential for use as major 
immunomodulatory molecules and 
adhesive agents (3). 
Serratia, a group of gram negative 
bacteria produces surface active 
cyclodepsipeptides known as 
serrawettin W1, W2 and W3. Besides 
this Serratia liquefaciens produces 
serrawettin W2. Temperature dependant 
synthesis of two novel lipids – rubiwettin 
R1 and RG1 is observed in Serratia 
rubidaea. Serrawettin contains only Ser 
and Thr as hydrophilic amino acid 
residues. The amino acids were shown 
to increase cell hydrophilicity by blocking 
the hydrophobic sites on the cell surface 
and to promote flagellum – independent 
mobility (4).  
Serratia marcescens secretes a variety 
of extracellular enzymes including 
chitinases. S. marcescens is one of the 
most effective bacteria for degradation 
of chitin. When this bacterium is 
cultivated in the presence of chitin, a 
variety of chitinolytic enzymes and 
chitin-binding proteins can be detected. 
S marcescens produces at least three 
chitinases (ChiA, ChiB and ChiC), a 
chitobiase and a putative chitin-binding 
protein (CBP21) (5). The chitinolytic 
machinery of S. marcescens is of great 
interest because it is one of the best 
characterized chitinolytic machineries 
known to date. A synergistic inhibitory 
activity of prodigiosin and chitinolytic 
enzymes was observed against spore 
germination of Botrytis cinerea. 
Selective activity against cancer cell 
lines enhanced lethal and inhibitory 
activity of Cry1C BT toxin along with 
prodigiosin (5).  
The aim of this research focused on the 
study the capability of Serratia 
marcescens isolates from rhizosphere 
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zone of garden soils, to biosurfactant 
and lytic enzymes production.  
Moreover, study the effect of partial 
purified biosurfactant on mycelium 
growth, biomass formation and 
chitinase and protease activity of 
Rhizoctonia solani. 
 
 

MATERIALS AND METHODS 

 
Microorganisms and growth 
conditions: 

 
Four bacterial isolates used in this 
study were isolated from the 
rhizosphere zone, of the gardens soil, 
near department of biotechnology 
/University of Baghdad. Remained 
isolates of Serratia marcescens 
isolated from soil contaminated with 
hydrocarbons and its derivatives, 
obtained from Biology Department of 
the Baghdad University.  
The isolates was maintained on 
nutrient agar medium (Difco, India) at 
30 oC. The Fungus isolate Rhizoctonia 
solani used in this study was isolated 
from infected tomato, obtained from 
Department of Biotechnology / College 
of Science /University of Baghdad. The 
isolate Rhizoctonia solani was grown 
on Potato dextrose agar (PDA) and 
incubated at 25 oC for 72 hrs.   

  
Screening of isolates for lytic enzyme 
production: 
 
The isolates of Serratia marcescens 
were separately grown on a medium 
developed by [6] which contained ( g / 
L): MgSO4 .7H2O,0.2 ; K2HPO4 , 0.9 ; 
KCl , 0.2 ; NH4NO3 , 1.0 ; 
FeSO4.7H2O , 0.002 ; MnSO4. H2O, 
0.002 and ZnSO4.7H2O, 0.002 (pH 7). 
The medium was supplemented with 
dead fungal mycelium (Rhizoctonia 
solani) as inducers for enzymes 
production at a concentration of 1.0 % 
and dispensed in Erlenmeyer flasks 
(250 ml) each flask contained 50 ml of 
medium. 

The flasks were autoclaved and each 
flask was inoculated with 1% ml of 
overnight cultures of Serratia 
marcescens isolates. The cultures were 
incubated in shaker incubator (Basel 
Switzerland) (150 rpm.), at 30°C. The 
flasks from each culture were analyzed 
after 72 hrs of incubation for lytic 
enzyme production. 
 
Enzymes assay procedures:  
 
Chitinase activity was assayed following 
the release of N-acetylglucosamine 
according to the method of Monreal and 
Reese (6). One ml of 1 % colloidal chitin 
in 0.1 M citrate phosphate buffer (pH 
6.5) was incubated with 1.0 ml of culture 
filtrate at 37 °C for 2 hrs. One unit of 
enzyme activity is defined as the amount 
of enzyme required to produce 0.5 
µM/ml of N acetylglucosamine per hour. 
Specific activity was expressed as 
units/mg protein. 
For protease activity, a reaction mixture 
containing 1.0 ml of 1 % soluble casein 
in 0.05M-citrate phosphate buffer (pH 
6.5) and 1.0 ml of culture filtrate was 
used. The reaction mixture was 
incubated for 1 hr at 37°C then stopped 
by adding 10 % trichloroacetic acid 
(TCA), kept for another 20 min at the 
same temperature, followed by 
centrifugation at 4000 rpm for 20 min. 
Samples of 75 µL were removed and 
tyrosine was determined according to 
(7). One unit of the enzyme activity was 
defined as the amount of enzyme 
required for the formation of 1.0 µM of 
the product / min of the reaction, under 
the standard assay conditions. 
 
Screening of biosurfactant production 
isolates:  
 
To determine the biosurfactant 
production ability, S. marcescens 
isolates were inoculated with mineral 
salt medium (MSM) according to the 
methods described by (8). In brief, 
isolates were inoculated into 50 ml of 
MSM containing 3 % (v/v) of olive oil and 
incubated with continuous shaking (150 
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rpm) for 72 hrs at 30 oC using a shaker 
incubator. Biosurfactant production 
ability for isolates was determined by 
extraction of crud by product and 
determining the weight of crud by 
product. 

 
Biosurfactant Extraction and 
production  
 
Production of biosurfactant was 
performed using method described by 
(8). Briefly, isolate were grown in 250 
ml Erlenmeyer flasks, each containing 
50 ml of MSM amended with 3 % (v/v) 
of olive oil. The flasks were incubated 
at 30 oC in a shaker incubator for 72 
hrs. To isolate the biosurfactant, 
bacteria were precipitated by 
centrifugation at 10 000 rpm at 4ºC for 
15 min. Biosurfactant was obtained by 
adjusting the supernatant pH to 2.0 
using 6 N HCl and keeping it at 4 oC 
overnight. The precipitate thus 
obtained was pelleted at 8000g for 
20min, dried and weighted. For further 
purification, the crude surfactant was 
dissolved in distilled water at pH 7.0 
and dried at 60 oC. The dry product 
was extracted with chloroform: 
methanol (65:15), filtered and the 
solvent evaporated. The red or pinky 
dried crude biosurfactant was then 
used for remaining studies. 
 
 
Biosurfactant analysis:  

 
The biosurfactant were isolated 
according to the method described by 
(9). The extracted biosurfactant were 
dissolved in chloroform-methanol (9:1) 
in the concentration of 10 mg/ml, and 
2 µl of the sample was spotted onto 
thin-layer chromatography (TLC) 
plates (silica gel 60 F254; Merck) with 
dimension of (20cm × 20cm × 
0.25mm). After development in 
chloroform-methanol-acetic acid 
(65:15:2), The amino acid content of 
surfactant was determined using the 
ninhydrin method, and the lipid content 
determined by the phenol-sulphuric 

reaction method, and glycolipid were 
determined using the molish test (9), 
(10). 
 
Antifungal activity  

1- Effect of S. marcescens glycolipid on 
radial growth rate of Rhizoctonia solani 
 
The effect of glycolipid of Serratia 
marcescens N8 on radial growth rate of 
Rhizoctonia solani was studied on 1/5th-
strength potato dextrose agar (pH 7). 
Sterilized growth medium was cooled 
down to 55 oC and amended with crude 
glycolipid to final concentrations of 0, 
500, 750, 1000, 1250, and 1500 µg/ ml, 
then the moisture vortexes forcedly to 
homogenized; each plate contained 20 
ml of growth medium. A plug (8 mm) of 
R. solani mycelium, excised from the 
margin of 3 day old culture PDA plates, 
and placed in the centre of the 9.0 cm 

diameter Petri plate containing one-fifth 
strength PDA amended with partially 
purified biosurfactant, and incubated at 
25 oC. Radial growth rate was measured 
with a ruler after 3 days. Control plates 
containing growth medium without 
addition of glycolipid. Percentage of 
radial growth inhibition were recorded 
according to the formula, as follows: 
Percentage of growth reduction = [(A-
B)/A × 100], where: A= diameter of 
the control hyphal growth (mm), B = 
diameter of the treated hyphal growth 
(mm) (6). 

 
 

2- Effect of crude glycolipid on biomass 
formation of R. solani and lytic enzyme 
production 
 
The effects of crude glycolipid on 
biomass of R. solani was studied in 
clarified 1/5th-strength potato dextrose 
broth (PDB, pH 7.0); final concentrations 
of glycolipid were 0, 500, 750, 1000, 
1250, and 1500 µg/ ml. A mycelia plug (8 
mm) was transferred to 9.0 cm-
diameter Petri plates containing 20 ml 
of the growth liquid medium. After 
incubation at 25 oC for 3 days, 
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mycelium was collected by 
centrifugation at 5000g for 20 min 
and blotted to dry on a Whitman 
filter paper to determining the fresh 
weight; after drying at 65 oC for 24 
hrs, mycelium dry weight was 
determined; obtained weights were 
corrected for the weight (fresh and dry) 
of the agar plugs used to inoculate R. 
solani (11). The remained culture 
precipitates after centrifugations were 
used for chitinase and protease 
estimation. 
 
 
RESULTS AND DISCUSSION 

 

Lytic enzymes production 

  
Antagonistic microorganisms (S 
marcescens isolates) are able to 
produce various cell-wall degrading 
enzymes (Chitinase, â-1, 3 and, â-1, 
4-glucanases, protease and lipase) 
which may be involved in the cells 
lysis of phytopathogenic fungi. 
Antibiosis activity of S marcescens 
isolates were observed on liquid media 
containing dead mycelia of 
Rhizoctonia solani as a carbon 
sources to determine the production of 
lytic enzymes. Data represented in 
Table 1 showed that the lysis of dead 
mycelia of Rhizoctonia solani were 
very efficient by S marcescens 8 
isolate (80% lysis) after 72hrs of 
incubation at 25± 2°C . On dead 
mycelium of Rhizoctonia solani 
chitinase, protease was the most lytic 
enzymes produced by .S marcescens 
8 antagonistic strains. These results 
was aggrement with that obtained by 
(6) who noticed the Antibiosis activity 
of Pseudomonas fluorescens NRC1 
and Pseudomonas fluorescens NRC3 
were observed on liquid media 
containing dead mycelia of 
Phytophthora capsici or Rhizoctonia 
solani as a carbon sources to 
determine the production of lytic 
enzymes.  
The results showed that the lysis of 
dead mycelia of Phytophthora capsici 

or Rhizoctonia solani were very efficient 
by Pseudomonas fluorescens NRC1 and 
Pseudomonas fluorescens NRC3 (100% 
lysis) after 72hrs of incubation at 25± 
2°C. On dead mycelium of Rhizoctonia 
solani chitinase, protease was the most 
lytic enzymes produced by 
Pseudomonas fluorescens NRC1 and 
Pseudomonas fluorescens. On the other 
hand, lipase was produced at the least 
rate.(Table 1) 
There are many reports on the 
production of lytic enzymes by 
microorganism's detected glucanases 
and chitinase in soil inoculated with 
Trichoderma harzianum. The isolates of 
T. harzianum, which were found to differ 
in their ability to attack Sclerotium rolfsii, 
Rhizoctonia solani, and Pythium 
aphanidermatum, also differed in the 
levels of mycolytic enzymes produced 
by them, as reported by (12). (13) 
reported that Serratia marcescens as a 
biocontrol agent acts only through the 
production of pathogen cell wall lysing 
enzymes, chitinase and â-1, 3-
glucanase not through any antifungal 
metabolites. 
 
 
 

Table (1): Lytic enzymes produced by 
Serratia marcescens isolate grown on dead 
mycelium of Rhizoctonia solani after 72 hrs 

of incubation at 25±2 °C. 
 
 

Isolates 

Residual 
dead 

mycelium 
mg/50 ml 
medium 

Percent 
of dead 

mycelium 
lyses (%) 

Chitinase 
(unit/mg 
protein) 

Protease 
(unit/mg 
protein) 

Control 500 0 0 0 
S1 380 24 7.0 8 
S2 300 40 17 19 
S5 250 50 20.4 21.2 
S6 350 30 6.0 3.9 
S7 150 70 30 25.3 
S8 100 80 45 47.2 
S10 350 30 7.8 5.9 
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Screening of isolates for 
biosurfactant production  
 
Among seven isolates tested for 
biosurfactant production, four isolates 
exhibited better biosurfactant 
production. The results in Table (2) 
indicated that the isolate Serratia 
marcescens N8 was the best 
biosurfactant producing among the 
other isolates based on the capability 
of isolates to degrade olive oil as the 
sole source of carbon and energy, and 
higher biosurfactnt production with 
emulsification of olive oil to small 
droplets. 
 
 

Table (2): Screening of Serratia 
marcescens isolate for biosurfactant 

production 
 

Isolates 
Biosurfactant 

concentration (g/l) 
S. marcescens N1 2.5 
S. marcescens N2  4.5 
S. marcescens N5 5.5 
S. marcescens N6 1.6 
S. marcescens N7 5.0 
S. marcescens N8  6.0 
S. marcescens 

N10 
3 

 

 
The isolate S. marcescens N8 was 
selected in the present study 
accordance to their higher growth 
rates and biosurfactant and lytic 
enzyme production for remained 
experiments. 
 
Biosurfactant characterization  
 
The structural analysis of 
biosurfactants produced by S. 
marcescens N8, were performed by 
lipid, protein and carbohydrate 
contents in thin layer chromatography 
(TLC) analysis (Figure 1). Ninhydrin 
test was used to detect the presence 
of amino acids contents of 
biosurfactants. However when the 
spots on TLC plates spread with this 

reagent, the biosurfactant gave positive 
results, an evident that biosurfactant 
contained to amino acid group, the 
presence of amino acid were observed 
as red-violet spot with Rf = 0.25. 
This detection gives an indicator for the 
presence of amino group in the 
produced bioemulsifier and it may 
support the presence of the protein in 
bioemulsifier. (14) showed that the cells 
extract surfactant serrawettin W1 of 
Serratia sp. was analyzed by TLC, the 
treated product with ninhydrin reagent 
revealed the presence of amino group 
with Rf = 0.2. (15) mentioned that 
methanol-soluble products of serrawettin 
W2 hydrolysis were ninhydrin positive.  
Molisch's test (α – Naphthol) is a 
sensitive chemical test for the presence 
of glycolipids, based on the dehydration 
of the carbohydrate by sulfuric acid to 
produce an aldehyde, which condenses 
with two molecules of phenol resulting in 
a red- or purple-colored compound (16). 
From the results of Molisch's test, it was 
shown that the biosurfactant contains 
carbohydrate residues. The phenol – 
sulphuric acid reaction analyzed for lipid 
content of biosurfactants. The 
biosurfactant gave the positive results 
with phenol – sulphuric acid reaction. 
This means that the biosurfactant 
obtained in this study have lipid content. 
To determine the presence of glycolipids 
in bioemulsifier of S. marcescens N8, 
the thin layer was treated by orcinol – 
ferric chloride – sulfuric acid reagent 
after the diffusion of bioemulsifier, the 
result appeared as blue-violate spots on 
TLC plate indicating the presence of 
glycolipids with Rf = 0.54 (17).  This 
result supports the presence of 
carbohydrate and lipid in the 
components of Serratia bioemulsifier, 
which agreed with the study of (18) who 
reported that Serratia marcescens 
bioemulsifier consists of glycolipid part 
such as rhamnolipid.(Fig 1) 
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            (A)                                                                  (B) 
 

Figure ( 1 ): TLC analysis for detection of sugar by phenol – sulfuric acid reagent and 
detection of glycolipids by orcinol-ferric chloride-sulfuric acid using  silica gel plate (20 
×20) cm with solvent system chloroform : methanol: acetic acid  ( 65 : 15 : 2 , v:v:v ) at 
room temperature :  (A) TLC plate under UV light showed two spots of sugars. (B) TLC 

under UV light showed blue violate zone of amino acid. 

 
 
 
 
Thin layer chromatography results 
suggested that the isolated surface-
active product from S. marcescens N8 
was composed of carbohydrates. The 
extracted product was separated on 
TLC plates with a carrier solvent of 
(chloroform: Methanol: acetic acid, 
65:15:2 by volume). When the plats 
were visualized by reagents, the 
product of S. marcescens N8 was 
observed to have two spots. Spot 1 
with Rf = 0.5, and spot two with Rf = 
0.88. This result may indicate the 
presence of two kinds of sugars 
(carbohydrates) that may form basic 
and functional components of the 
bioemulsifier. The results observed 
was in agreement with (19) who 
reported that the Rf of some standard 
sugars by using TLC method was: 

cellobiose Rf =0.30, galactose Rf = 
0.43, arabinose Rf = 0.54 and 
rhamnose Rf = 0.79. From this 
information we can indicate that the Rf 
0.54 for arabinose is very closed for 
the lower (high molecular weights) 
spot of Serratia bioemulsifier Rf 0.5, 
while Rf 0.75 of rhaminose is very 
closed for the higher (low molecular 
weight) spot of Serratia bioemulsifier 
Rf 0.88.  
 
 
Antifungal activity  
 
The antifungal activity of partial 
purified crude glycolipid and their 
effects were studied on 1/5th – strength 
potato dextrose agar (PDA) by 
determining radial growth rate, 

Sugar  

Sugar 

Amino acid 
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percentage of growth inhibition, of 
Rhizoctonia solani. It found that the 
partially purified crude biourfactant 
inhibited radial growth rate of R. 
solani. The antifungal activity 
increased with increasing 
concentration of glycolipid (Figure 2). 
The reduction in radial growth rate 
ranged from 51.39 to 72.22 % at a by 
product concentration of 500 to 1500 
µg / ml, (Table 3). 
 

 
Figure (2): Effect of different concentrations 
S. marcescens N8 glycolipid on mycelial 

growth of Rhizoctonia solani on PDA after 3 
days cultivation at 25 °C. 

 
 

Table (3):  Radial growth rate and reduction 
percentage of radial growth for Rhizoctonia 
solani cultivated on one-fifth strength PDA 
amended with different concentration of S. 

marcescens N8 glycolipid 

 

One of the main modes of 
biosurfactants action, including 
rhamnolipid and cyclic lipopeptide 
(CLP) involves the formation of ion 
channels in the plasma membrane of 
the target organisms leading to 
cytolysis (3). CLP produced by soil-
inhabiting Pseudomonas strain DR54, 
was shown to induce encystment of 
Pythium zoospores, and also inhibit 
mycelial growth of Rhizoctonia solani 
and Pythium ultimum causing reduced 
growth and intracellular activity, hyphal 
swellings, increased branching and 
rosette formation (11). Thu-Ha et. al 
(11) investigated the effect of purified 
CLP on mycelial growth of 
Phytophthora infestans on 1/5th 
strength PDA. The results indicated 
that mycelial growth of the fungus 
inhibited at a CLP concentration of 50 
µg/ml and higher, caused increased 
branching of hyphae.  
The antifungal activity of Serratia 
bioemulsifier was detected against 
Candida albicans, Aspergillus niger 
and Geotricum. Inhibition zones were 
observed around the disks containing 
bioemulsifier, the inhibition zones of S. 
marcescens (S10) bioemulsifier 
against Aspergillus and Geotricum 
were (12mm, 10 mm respectively). 
While the bioemulsifier showed 
reducing in the growth of Candida 
albicans the inhibition zone of S10 was 
(9mm) (17). 
The fungi possess cell wall composed 
largely of carbohydrate layers, long 
chains of polysaccharides, as well as 
glycoproteins and lipids (20). 
Bioemulsifier can acts on the lipids in 
the cell, this interaction alters the 
membrane fluidity and perhaps 
produces pores in the membrane 
through which ions and small 
molecules are lost.          
Surfactin (Bacillus subtilis 
bioemulsifier) was found to be more 
efficient than iturin A in modifying the 
Bacillus subtilis surface hydrophobic 
character. This aspect appears 
essential, in association with the 
antifungal properties of lipopeptides 

Concentration of 
Ciude glycolipid 
(µg /ml) 

Radial 
growth 
rate 
after 3 
days 
(mm) 

Reduction 
of radial 
growth (%) 

0 (control) 72 0 
500 35 51.39 
750 33 54.17 

1000 31 56.94 
1250 28 61.11 
1500 20 72.22 
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involved, in the biological control of 
plant diseases , also iturin A’s 
mechanism of action is related to the 
disruption of the plasma membrane by 
the formation of small vesicles and the 
aggregation of intramembranous 
particles in yeast cells. Biosurfactants 
produced by Pseudomonas spp. 
displayed antifungal activity against 
yeasts (Candidia albicans FMC 17 and 
Candida krusei ATCC 6258), with 
diameters of zone inhibition ranging 
between 12 and 17 mm (3). 
Results in Figure 3 showed the growth 
of R. solani in liquid media (PDB), 
growth of R. solani was significantly 
inhibited at glycolipid concentration of 
500 µg/ml and higher. Fresh and dry 
weight of fungus decreased 
logarithmically with increasing 
concentrations of by product reaching 
maximum reduction in biomass at 
glycolipid concentration of 1500 µg/ml. 
(11) also studied the effect of CLP on 
mycelial growth, fresh and dry weight 
of Phytophthora infestans on 1/5th 
strength PDB. The results showed that 
the mycelial growth inhibited at a CLP 
concentration of 10 µg/ml and higher, 
fresh and dry weight of Pythium 
infestans decreased logarithmically 
with increasing concentrations of CLP 
reaching the maximum reduction in 
biomass  at CLP concentration of 50 
µg/ml and higher. 
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Figure (3): Effect of S. marcescens N8 crude 

by product on biomass (fresh and dry weights) 
of Rhizoctonia solani grown on PDB after 3 

days cultivation at 25 °C. 

 

 

(21) studied antifungal activities of the 
crude lipopeptide biosurfactant from 
Bacillus natto ASA at different 
concentrations (0.8-3.2 g/L) using disc 
diffusion method.  Biosurfactant 
exhibited interesting and antifungal 
activities. The antifungal activity 
increased with increasing 
concentration of biosurfactant and 
maximum zone of inhibition obtained 
(48.8 mm) with Botrytis cinerea at a 
biosurfactant concentration of 3.2 g/l. 
(22) found effective antifungal activity 
of rhamnolipid and sophorolipid 
against plant and seed pathogenic 
fungi. A rhamnolipid mixture obtained 
from Pseudomonas aeruginosa AT10 
showed excellent antifungal properties 
against Aspergillus niger at 
concentration of (16 mg/ml), 
Chaetonium globosum, Pnicillum 
crysogenum, Aureobasidium pullulans 
(32 mg/ml), and the phytopathogenic 
Botrytis cinerea and Rhizoctonia solani 
(18 mg/ml).  
The antimicrobial effects of 
biosurfactants can be explained by the 
structures of biosurfactants resembled 
to cell membrane. Biosurfactants are 
amphipathic molecules with 
hydrophilic moiety consisting of amino 
acids or peptides anions or cations; 
mono-, di-, or polysaccharides; and a 
hydrophobic moiety consisting of 
unsaturated, saturated, or fatty acids. 
Insertion of fatty acids components of 
biosurfactants into a cell membrane 
caused significant ultra structural 
changes in the cells such as ability of 
the cell to interiorize plasma 
membrane. Also, antimicrobial effects 
of biosurfactants could be that the bleb 
formation represented an increase in 
the size of the membrane due to 
insertion of lipid material. One 
explanation of the antimicrobial effect 
of biosurfactants is the adhering 
property of biosurfactants to cell 
surfaces caused deterioration in the 
integrity of cell membrane and also 
breakdown the nutrition cycle. All 
these cumulative effects can be 
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explained the antimicrobial effects of 
biosurfactants (3). 
The produced biosurfactant in the 
present study was not effective as 
many of biosurfactants described in 
the literature, it should be noted that 
the biosurfactant studied here was not 
purified enough as the ones described 
in the literature. The observed results 
in the present study showed that the 
maximum reduction (72.22%) of radial 
growth obtained at crude glycolipid of 
S. marcescens N8 concentration of 
1500 µg / ml or (mg/l). Therefore 
further purification for produced 
biosurfactant required to increase 
effectiveness and surface activity of 
biosurfactant, and decreased the 
critical micelle concentration.    
 
Chitinase and protease activity of R. 
solani 
 
The results in Figure 4 showed that 
the chitinase and protease activity of 
R. solani increased in liquid media of 
PDB at low concentration glycolipid 
(500 µg / ml), while at concentration of 
1000 µg / ml and higher the enzymes 
activity was inhibited. Reduction about 
92% and 95% of the chitinase and 
protease activity recorded at higher 
glycolipid concentration of 1500 µg / 
ml, compared with low concentration 
of 500 µg / ml. 
A possible structure-function 
relationship between the hydrophobic 
fatty acid tail, together with the 
amphiphilic property of the peptide and 
glycolipid surfactant, structure may 
finally play an important role in 
penetration and binding of 
biosurfactant within biological 
membranes. This in turn may support 
their role as surfactants and as 
antibiotics, e.g., disrupting membrane 
functions leading to excess Ca2 influx 
into target cells, which led to 
destruction cell wall of microfungus 
especially at high concentration (23). 
In the present study, the glycolipid 
produced from S. marcescens N8 
isolate revealed the inhibition towards 

the R. solani chitinase and protease, 
especially at concentration of 1000 
µg/ml and higher. These properties 
most probably resemble in their action 
to cell wall degrading enzyme 
(protease and chitinase) produced by 
S. marcescens N8. In the similar study 
of (23), the CLP producing 
Pseudomonas fluorescens V2 and V3 
demonstrated the largest inhibition 
towards R. solani, also had the most 
complete array of cell wall degrading 
enzymes (protease and chitinase).  
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Figure (4): Lytic enzyme activity of R. 
solani at different concentration of S. 

marcescens N8 glycolipid in PDB medium 
after 3 days of cultivation at 25 °C. 

 
 
The general impact of surfactants in 
promotion of protein secretion is likely 
to involve interactions with the lipid 
components of cell membranes in a 
manner which facilitates secretion. It 
should be noted that most of the 
observations related to the positive 
effects of surfactants on secretion of 
extracellular enzymes relate to 
eukaryotic organisms which release 
enzymes from intracellular organelles 
through exocytosis. This observation 
suggests in our study that surfactants 
may promote this exocytosis by 
interaction with cell and organelle lipid 
membrane components, and enzyme 
activity increased at low concentration 
of glycolipid, until reaching inhibitory 
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concentration at 1000  µg/ml, above 
this concentration the enzyme activity 
adversely affected (24). (24) also 
mentioned that the low concentrations 
of the nonionic surfactant, 
polyoxyethylene laurylether; C30 H62 
O10, increased the activity of 
cholesterol oxidases from 
Streptomyces hygroscopicus (SCO) 
and Brevibacterium sterolicum (BCO) 
in aqueous media containing propanol 
as a substrate solubilizer while at 
higher surfactant concentrations the 
opposite effect occurs.  
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ABSTRACT 

 

 
 
This study was include the effect of chronic renal failure (CRF) disease on 
undergoing hemodialysis (HD) treatment patients of  both sexes   and healthy 
control, Six trace elements which includes (Zn,Fe,Mg,Se,Al ,Ca) were measured in 
serum of individuals by using Atomic Absorption Spectrophotometer (AAS) methods 
(flame , flameless ) . Statistically we found that there was a significant decrease in 
serum level of (Fe, Mg, Se, Zn, Ca) (p<0.001) as compared with control group, and 
there was significant elevation in level of (Al) (p<0.001). 
 

Key words: Trace element TE, Atomic Absorption Spectrophotometer AAS, 

Hemodialysis HD 
 
 

  الملخص باللغة العربية
  

يتضمن البحث دراسة تأثير الفشل الكلوي المزمن لمجموعة من المرضى الخاضعين للمعالجة بالديلزة الدموية من كـلا                 
الجنسين ومقارنته بمجموعـة الـسيطرة مـن الأصـحاء علـى سـت مـن العناصـر النـزرة والتـي تتـضمن                        

حيث تم تقديرها في مصل الدم بواسـطة تقنيـة مطيافيـة            ) يوم،الكالسيومالخارصين،الحديد،المغنسيوم،السيلينيوم،الألمن(
وقـد وجـد إحـصائيا انخفـاض معنـوي فـي مـستوى كـل مـن                  ) اللهبي وغيـر اللهبـي    ( الامتصاص الذري 

، كما وجد أن هناك ارتفاعا معنويا في مـستوى الألمنيـوم لـدى        )السيلينيوم،والكالسيوم الخارصين،الحديد،المغنيسيوم،(
ــة ــة       مجموع ــستوى احتمالي ــسيطرة وبم ــة ال ــع مجموع ــا م ــد مقارنته ــى عن ).(p<0.001 المرض
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INTRODUCTION 

 
 
Chronic renal failure (CRF) results 
from the progressive and chronic 
deterioration of nephrones, which 
happens over years. Patients with 
renal disease have to undergo kidney 
replacement therapy such as 
hemodialysis (HD) (1). 
The aim of (HD) treatment is to 
remove metabolic waste products 
such as urea, and to remove excess 
fluids from patient's body to restore 
circulatory volume. (HD) treatment has 
major effects on the serum 
composition and fluid balance (2), (3).    
Dialysis works on the principles of the 
diffusion of solutes and ultrafilteration 
of fluids across a semi-permeable 
membrane (4). 
Trace elements (TE) are those 
elements that found in human and 
animals tissues in milligram/Kg 
amount or less.  
The simplest definition of the essential 
trace elements is that elements 
required for life .An element is 
considered  essential where a deficient 
intake produces an impairment of 
function and restoration with 
physiological amount of only that 
element prevents or alleviates the 
impairment (5). 
The basis for this amplification of (TE) 
action is to interact with enzymes and 
hormones that regulate the 
metabolism of larger amounts of 
biochemical substrates (6) 
Essential elements appear to function 
in such enzymes in one of at least 
three different ways: 
1-The essential elements may already 
have inherent activity in catalyzing 
chemical reactions which are greatly 
enhanced by the enzyme protein, this 
is especially true of  iron and copper 
metals. 
2-The essential metal ions may form a 
complex with both substrates and 
enzyme active sites, thus bringing 
them together in an active form.      

3-An essential metal ion may function as 
a potent electrons withdrawing agent at 
some point in the catalytic cycle (7). 
 
In patients with uremia, trace element 
disturbances might occur because of (a) 
reduced renal function ;(b) proteinurea 
,leading to loss of protein bound 
elements ;(c)alterations in 
gastrointestinal absorption because of 
alterations in vitamin-D metabolism and 
(d)the dialysis procedure per session 
(8). 
 

MATERIALS  AND METHODS 

 

During a period from November (2008) 
to March (2009), blood samples were 
collected from ninety persons (61males, 
29females) with age range 19-70.  Sixty 
of them were with (CRF) undergoing 
(HD) treatment at the artificial kidney 
Department in Baghdad Hospital. All 
patients had been subjected to (HD) 
three times per week during a three to 
four hours session. Thirty healthy 
persons- 20 males and 10 females- 
were included in this study as control 
group. 
5cc of blood were collected from each 
patient in HD-unit and healthy persons. 
The blood samples were allowed to 
stand for 15 min then centerifugated at 
3000 rpm for 10 min. serum was frozen 
at -4c till used for estimation trace 
elements  
A standard calibration curve is drowning 
with two axes: Y-axis represents the 
Absorbance of the AAS, and X-axis 
represents the Concentration of the 
working solution. 
For the measurement of (TE) sera in all 
group, the sample is diluted .Its 
absorption is measured by AAS and the 
resultant values are plotted on the 
standard calibration curve for its 
concentration to be measured. 
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RESULTS 
 

Six trace elements Zn, Fe, Mg, Se, Al, 
and Ca were measured in serum by 
using AAS method flam-flameless. 
The value of Mean and SD for each 
one of the trace elements serum 
concentration of patients group and 
control group are illustrated in table (1) 
 

Table (1) The Mean value and SD of Trace 
Elements in patient group and control 

group in present study 
 

 Patients 
Group 

Control 
Group 

 

Variables Mean ±SD Mean ±SD P-value 

Ca 6.5  ± 
0.23 

9  ±0.52 P<0.001 

Mg 0.5  ±0.14 2  ±0.14 P<0.001 

Zn 75 ±8.02 105 ±8.01 P<0.05 

Fe 19.3 ±0.85 81.7 ±12.1 P<0.001 

Se 60 ±3 90 ±5 P<0.001 

Al 10.9 ±0.54 6.6 ±0.11 P<0.001 

 

 

Our data showed that there was a 
significant elevation in Aluminum level. 
Also our studies showed that there 
was a significant decrease in level of 
Zn, Fe, Mg, Se, Ca in patients group 
compared with control group P<0.001 
as shown in table (1) 
 
 
DISCUSSION 
 
 
Patients with (CRF) undergoing 
treatment by (HD) are at risk of 
developing severing trace elements 
difference. Changes occur in the level 
of trace elements according to the 

interdependence of these elements with 
each other.  
The Aluminum, Iron, Zinc, Magnesium, 
Selenium and Calcium serum contents 
were determined in (CRF) of dialysis 
patients, as evidenced by compared with 
normal renal function (9). 
At end-stage, renal dialysis changes 
occur in the level of trace elements. 
In our study there was significant 
elevation of Al serum level of patients as 
compared with control group P<0.001 
and this found when dialysis dementia 
was found closely related to arise in Al 
concentration (10) and this agrees with 
our result . 
Zinc is an essential trace element for 
life, in our study we show that there was 
a significant decrease in the serum level 
of Zn in patients compared with control 
group P<0.05 and this because uremic 
case for these patients which are not 
improved by dialysis treatment (11), 
(12). This result observed not only in Zn 
serum level but also Mg serum level , 
which was low in (HD) patients and this 
agrees with our study that found the 
same thing for patients group when 
compared with control group P<0.001. 
The result of decrease in Zn serum level 
was due to loss of Zn through dialysis 
(13) and other studies reported that Zn 
bound to alpha-2-micro globulin in 
plasma which cannot penetrate through 
(14), (15).  
The serum level of iron in our study 
showed significant decrease for patients 
group compared with control group and 
this because at end stage renal disease 
typically results in anemia, which 
primarily due to deficient renal 
production (12), also the iron is hard to 
be absorbed. 
For Selenium level decrease in patients 
group compared with control group, this 
occurs because nutritional intakes in 
patient and the protein bound trace 
element may be lost more readily in 
presence of protein urea (16)  
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ABSTRACT 

 

Project management improvements have tremendous implications for economic 
performance.firms are facing challenges to improve success rate of their IT 
projects,this paper focusing on leadership as one of the most important factors for 
project success, by presented leadership as the art of project management ,and 
project mismanegement,factors for success and failure, then the important 
differences between leadership and management, finally present proposed model for 
project success. 

 
  

  الملخص باللغة العربية

أحدثت التحسينات التي جرت على إدارة المشاريع آثارا هائلة على الأداء الاقتصادي للمنظمات المعاصـرة، وتواجـه                 
   .المنظمات وفقا لذلك تحديات كبيرة لتحسين معدلات نجاح مشاريعها الخاصة بتقنية المعلومات

تسعى هذه الدراسة إلى التركيز على مفهوم القيادة باعتبارها واحدة من أهم عوامل نجاح المشروع، حيث تظهر الدراسة        
أن القيادة إنما هي فن وجوهر لإدارة المشاريع بنجاح، كما تتضمن الدراسة تحديدا لأهم مواطن الضعف ومسببات سوء                  

مشاريع، وتوضيح الاختلافات بين القيادة والإدارة، وتقترح الدراسـة         الإدارة للمشروع، وتعرض لعوامل نجاح وفشل ال      
  . نموذجا لنجاح المشاريع إداريا وقياديا
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INTRODUCTION 

 
The tendency to overlook "art" of 
project management is one reason 
why so many projects fail, as well as, 
the science project managers can 
increase the success rate of their 
projects, and well be better able to 
complete projects(on time, cost, 
scope, and quality) successfully. This 
can be achieved by the awareness of 
the project management process 
groups, which can lead to project 
integration management between the 
nine knowledge areas of projects to 
improve project success rate . This 
can be done by focusing on leadership 
skills  
In this paper, the researchers try to 
illustrate the role of leadership in 
project management success, through 
introducing the leadership as the art of 
project management  in  integrating 
and managing the nine knowledge 
areas, then represent the project 
mismanagement ,reasons for project 
success and failure, explain the 
evolving requirements of IT leadership 
skills, and illustrate the main 
differences between management and 
leadership, and finally proposed a 
model for project management 
success.   

 

Leadership: the art of project 
management 

Perhaps because project management 
is closely associated with information 
technology (IT), many researchers had 
associated the term project 
management with technical skills. 
Corporations typically ensure that their 
employees have the technical skills, 
they need to work on, whatever tasks 
they are assigned, but, as Jin 
Johnson, chairman of the Standish 
group international, Inc. has said: 
when projects fail, its rarely technical 
projects, like businesses, often fail 
because they are not properly 
managed (1). 

 
 
So , the significant driver of project 
management success is the effective 
and intelligent leadership, 
communicated through an inspiring 
vision of what the project is meant to 
achieve and how it can make a 
significant positive impact. According 
to this fact, the main role of the 
leadership is establishing the attitude 
by developing a vision of the future, 
aligning people and providing logic for 
how the vision can be achieved , and 
directing the role of the executive 
managers of the project management  
to activate successfully (beginning with 
initiating process, planning process , 
monitoring and controlling process, 
closing process )through enabling the 
integration of the nine knowledge 
areas, as shown in figure (1). 
Many organizations show little interest  
toward project management. 
According to the project management 
net work, only 17,6% of organizations 
used project management processes 
through their organizations in 2002, 
compared with 22.5% in 2001 and 
9,3%.in 2000. The employees 
appointed to manage project may be 
the persons who suggested it, 
volunteers, an individual perceived as 
having the time to manage the project 
or the person with the most in-depth 
technical knowledge needed for 
project (2). 
Managing a project may require 
technical knowledge, but, as well as 
managing a business, it also requires 
business knowledge. The project 
manager must be well organized and 
self-confident, and must have the right 
attitude. Technical knowledge is 
important, but so are business 
acumen, an understanding of the 
corporate culture and an ability to lead 
people to do what is expected of them. 
In other words the leadership skills is 
the art of understanding and executing 
the science of project management, so 
knowledge is important, but so is the 
ability to execute it. 
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Figure (1) the project management and the 
nine knowledge areas 

 

No one would claim that every project 
that fails is the result of poor 
management, a poorly funded or ill-
conceived project, will fail regardless 
of the skills of the project manager or 
project team. Projects that lack by-in 
from top management are doomed, as 
are projects that lack ties with 
company objectives or that have no 
clear return on investment. 

Sometimes a shift in business 
priorities requires that certain projects 
be abandoned. But project 
mismanagement plays significant role 
in many projects failures.  The high 
failure rate for projects has been well 
documented, although signs of 
improvement are encouraging. In1995, 
the Standish group reported that 
31%of all information technology (IT) 
projects were canceled  before 
completion, that only16%of projects 
were completed successfully, and  that 
88%of all projects were over budget, 
over schedule or both. Standish also 
reported an average cost overrun of 
189% and an average time overrun of 
222% of original estimates. 

 

In its most recent report, in 2001, 
Standish found that time overruns 
have dropped to an average 36%, cost 
overruns have dropped to an average 
of 45%, and the percentage of IT 
projects that are completed 
successfully has changed to 28%.(3 ).  
 
 
Reasons for project failure 
 
A review of 1,000 projects by the UK 
office of government commerce (OGC) 
found that technology was one of the 
likely reasons for a project to fail. 
Program fails for management 
reasons, not technical reasons. The 
OGC found the main reasons for 
failure to be (3): 
-lack of leadership 
- lack of knowledge at the top of the 
organization about what the 
technologists are trying to explain and 
lack of knowledge among technology  
its about what business users want. 
- Poor risk management- not in terms 
of whether program code is accurate 
but rather in terms of understanding of 
complexity of business process and 
human change. 
- Inability to break down programs into 
bit- size chunks. Programs or projects 
talking 12-18 months are too long, 
because things change. There is also 
problem that people might not tell the 
project that things have changed. 
 

 
Success factors   

 
so what is needed to make change 
programs successful ? 
 -In  complex  programs the 
management must come from the very 
top, because                                
such programs threaten the entire 
organization. So the folowing involved 
points must have the attention of the 
chief executive:   
1. Clear leadership from the top is 
especially important if some of the 
stakeholders must be kept engaged 
throughout, especially the customers 
or business users. 
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2. The need for hybrid managers who 
can build communication bridges 
between technologists and top 
management was articulated many 
years ago,  and is still best advice. 
Hybrid  managers  are people who can 
cope with the business, aren’t afraid of 
the technology to the extent that they 
have been there, don that and have 
the personality to talk to a wide range 
of people be credibility to talk to a wide 
range of people be credible to users 
and technologists, and get their 
cooperation's. finally clarity vision of 
what it to be achieved is the out  . 
such vision clarifies what programs is 
not going to do, which is also an 
important issue. In addition, vision 
leads the team to start splitting the 
work into chunks, because stages 
towards the vision are identified. 
 
 
The evolve of the requirements for 
leadership of IT projects 
 
As the role of the chief information 
officer (CIO) has evolved, to involve 
the strategic nature of the (CIO) 
position, and align business and IT 
strategy as well as connect the IT 
strategy and business strategy. The 
requirements for the skills, education, 
and experience of the CIO also have 
evolved. A brief comparison of the CIO 
of 1985 as compared to today is 
shown below (4) table (1)  
 
 

Table (1): comparison of the CIO in 
1985 and today 

 
1985 

 
today 

*hierarchic
al kingpin 

 

*visionary 
leader 

*dictator 
 

*relationshi
p manager 

*technology 
guru 

 
*marketer 

*mainframe 
bigot 

 

*open 
systems-
oriented 

 
 
 

 
Luftman and Brier (4), in their work at 
the IBM advanced business institute, 
continue to survey business and IT 
executives on their views of a CIO 
qualifications, (4) .  
Their findings are presented in figure 
(2). it is important to note that tow 
qualifications are viewed by 80 percent 
or more of the executives questioned 
as key to the CIO job from both the IT 
and business function (e.g., finance , 
marketing, R&D) perspective. The first 
is knowledge of applying IT to 
business, and the second is 
leadership. CEO views leadership as 
the primary qualification for ACIO.  
 
 

 
Figure (2): survey business and IT 
executives on their views of a CIO 

qualifications 

 
 
The CIO as the leader of IT projects in 
the firm must be well-rounded 
individual, technically astute, people-
oriented, with excellent business skill. 
Current statistics indicate that the 
majority of CIOs and IT executives 
continue to come primarily from IT 
back ground. Approximately two- 
thirds of CIOs have IT backgrounds 
from a professional education and 
experience perspective as shown in 
figure (3) and figure (4). The korn/ferry 
results have been expanded to 
indicate other business function back 
grounds CIO may have if thy are not 
career IT professionals. (4).  
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Figure (3): CIOs' IT backgrounds from a 
professional education perspective 

 

 

Figure (4): CIOs' IT backgrounds from an 
experience perspective 

 

Leadership versus management 

Management and leadership are not 
the same, because leadership is : (4) 
 
1. concerns primarily with establishing 
direction , developing a vision of the 
future-often the distant of future-and 
strategies for producing the changes 
need to achieve the vision  
 

2. aligning people : communicating 
direction in words and deeds to all 
those whose cooperation may be 
needed so, as to influence the creation 
of teams and coalitions that 
understand the vision and strategies 
and the accept their validity.  
3. Motivating and inspiring energizing 
people to overcome major political, 
bureaucratic, and resource barriers to 
change by satisfying basic, but often 
unfulfilled, human needs. 
 
Where as management is about:  (4) 

 
1. Planning and budgeting: 
establishing detailed steps and time 
tables for achieving needed results, 
then allocating resources necessary to 
make it happen.  
2.Organizing and staffing: establishing 
some structure for accomplishing plan 
requirements, staffing that structure 
with individuals, delegating 
responsibility and authority for carrying 
out the plan, providing policies and 
procedures to help guide people, and 
creating methods or systems to 
monitor or implementation.  
3. Controlling and problem solving ; 
monitoring results, identifying 
deviations from plan, then planning 
and organizing and organizing to solve 
their problems.  
 
In other words, leadership produces 
change, often to a dramatic degree, 
and has the potential to produce 
extremely useful change (new 
products that customers want, new 
approaches to labor relations that help 
make affirm more competitive). While 
management produces a degree of 
predictability and order and has the 
potential to consistently produce the 
short- term results expected by various 
stake-holders (for customer, always 
being on time: for stakeholders, being 
on budget). 
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The Project Management Model 
 
 
Regardless of technological 
development, it is still true – and will 
always be true – that “humans lie at 
the heart of any organization and its 
systems,” as Kendall and Rollins note 
(1). It takes a combination of business 
systems, providing strategy, structure 
and control, and human systems, 
providing clarity, competence and 
commitment, to create business 
success. Figure (5) 
 

 
Figure (5): vision, strategies, plans and 
budgets versus leaders and managers 

 
 

As such, it is important to choose the 
right people to manage projects. As 
much care should be given to the 
appointment of a project manager for a 
mission critical project as is given 
during the hiring process for a key 
position within the company. And yet, 
most organizations have no process 
for choosing project managers. They 
also have little idea what skills and 
personality traits are needed by project 
managers to help them succeed. 
The characteristics of a successful 
project manager are consistent, 
regardless of industry sector, 
corporate culture or other factors. The 
model (see figure 6) divides project 

management skills into three major 
Categories – “technical,” “personal,” 
and “leadership.” 
 

 
 

Figure (6): the model for project success 

 
 
These three Categories combine the 
art and science of project 
management. The technical skills 
focus on the science of project 
management. The other two thirds of 
the model – “personal,” and 
“leadership” – focus on the art, adding” 
management” to project management. 
Even those organizations that follow 
best practices for project management 
and have highly developed PMOs 
often fail because they ignore the art 
of project management. Think of 
project management as an iceberg. 
Above the water are the technical 
skills that are needed. They are easy 
to measure and demonstrate. The art 
of project management is more difficult 
to recognize and measure. You have 
to find out how people work with other 
people to complete projects and build 
a model around their skills. 
To accomplish this, we’ve broken 
down the three skills Categories into 
Clusters that further describe the 
specific behaviors required for 
successful project management (see 
figure 7).  
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The Clusters are divided into Units, 
which are then broken into Elements. 
 
 

 
Figure (7): the specific behaviors required for 

successful project management 

 
 
As you assess potential project 
management leaders, you will not find 
anyone who perfectly meets all of the 
criteria outlined in the model. Such an 
individual may not exist. However, the 
model can help you identify likely 
candidates that embody many of the 
skills needed for project management 
competency, after which you can 
provide the training necessary to make 
them effective leaders. The model can 
also help you identify development 
gaps in your current project managers. 
 

Technical Skills 

We’ve divided technical competency 
into the nine widely accepted skills 
identified by the Project Management 
Institute that make upthe Project 
Management Body of Knowledge : 
> Integration Management 
> Scope Management 
> Time Management 
> Cost Management 
> Quality Management 
> Human Resource Management 

 
> Communications Management 
> Risk Management 
> Procurement Management 
   
The project manager must understand: 
how to manage procurement and 
human resources, so that the 
resources needed to implement a 
project are available; risks, ranging 
from technical to political challenges 
that can ground a project; cost, time 
and quality, so that the project can be 
completed on time and on budget, 
while maintaining or exceeding the 
necessary quality; communications, so 
that progress is reported accurately 
and knowledge is shared with all 
stakeholders; scope management and 
integration management, so that the 
project is understood in its proper 
context and is aligned with business 
goals. 
The nine knowledge areas are used to 
carry out 39 processes that make up 
the PMBOK®. Each process uses 
information from the previous process, 
and, with the help of various tools and 
techniques, enhances it before 
beginning the next process. These 
processes are divided into five phases: 
initiating, planning, executing, 
controlling and closing. Review these 
phases, and you will recognize that 
they require not only technical skills, 
but business skills, embodying both art 
and science. Planning, for example, 
requires technical expertise to 
understand and implement the 
processes involved, but it also requires 
an understanding 
of business strategies. Tying the 
project to the overall business strategy 
and understanding its impact on the 
company’s bottom line, for example, 
should be part of the planning phase. 
Kendall and Rollins, authors of 
Advanced Project Portfolio 
Management and the PMO, 
recommend adding Senior 
Management Oversight, PMO 
Management and Portfolio.(1) 
Management to the nine project 
management qualities. These skills, 
and others, are assumed in the 
proposed model. 
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Leadership Skills 

Just as the technical skills outlined in 
project management model overlap 
with business skills, the business skills 
outlined by the model require a degree 
of technical competency. To be an 
effective communicator, for example, 
the project leader must understand 
technical language and jargon, but 
must also have the business skills to 
translate such language to business 
strategies and objectives for non-
technical management. 
Business and leadership skills are 
needed by project managers to link 
their projects to the relationships, 
resources and infrastructure of the 
organization. These skills, as identified 
in the competency model, include: 
 
> A big picture focus 
> Business acumen 
> Organizational savvy 
> Productive work environment 
 
These Clusters are defined by their 
corresponding Elements as follows: A 
“big picture” focus requires leading 
through vision, strategic positioning 
and a systematic perspective. 
“Leading through vision” and “strategic 
positioning” are the ultimate business 
attributes. They measure the success 
of a project manager, just as they 
measure the success of a chief 
executive officer. Project managers 
can’t live in a silo. It is not enough for 
the project manager to focus on a 
specific project. An effective leader 
must also be able to align the project 
with the needs of the enterprise. A 
“systematic perspective,” the “science” 
part of this Cluster, integrates strategic 
planning with business processes. 
“Business acumen” divides into the 
Elements of industry awareness and 
business operations knowledge. 
Industry awareness is self-descriptive 
and relates to an individual’s 
knowledge of the company’s position 
relative to its competitors. By 
comparing technology, marketing 
efforts, financial strength and 
management strength, the project 
leader should have a grasp of his 

organization’s competitive advantages 
– and disadvantages. 
Business operations knowledge 
complements industry awareness, and 
is as internally focused as industry 
awareness is externally focused. It 
requires intimate knowledge of the 
company’s culture, its organization, 
and its business processes and 
practices. In addition to understanding 
the business, the project manager 
needs to know how to change it. 
Organizational savvy requires an 
understanding of the company’s 
politics and how to use them to 
advantage to advance the project. It 
also requires an ability to build 
coalitions and networks, which can 
create interdepartmental project 
support. While company resources 
can fund only a limited number of 
projects, it is important for project 
managers to remember that their co-
workers are not their competitors. 
Project managers must be able to sell 
ideas, not only to their project team, 
but also throughout the organization. 
To accomplish this, they must 
understand how to motivate 
stakeholders. 
To create a productive work 
environment, the project manager 
must be able to rapidly develop an 
effective project team and establish a 
collaborative culture within the team. 
Speed is critical. Completing projects 
on time is the number one factor in 
determining project success, because 
it improves time-to-market, which can 
create a competitive advantage and 
increase market share. 

 

Personal Characteristics 

 
Personal characteristics include: 
> Achievement and action 
> Helping and human services 
> Impact and influence 
> Managerial 
> Cognitive 
> Personal effectiveness 
 
     
 
 
 



      International Journal for Sciences and Technology     Vol. 6, No. 4, December   2011   31  

  
 
 
An achievement-oriented person is 
typically someone who is always ready 
to take action, rather than 
procrastinating until just before a 
project’s deadline. Such people seek 
the information they need to take 
action, rather than waiting for the 
information to come to them. They 
show initiative, but maintain a concern 
for order, quality and accuracy. 
Helping and human services 
characteristics include a customer-
service orientation and strong 
interpersonal understanding. The 
individual shows compassion, and 
would feel comfortable mentoring or 
coaching others. His or her people 
skills extend beyond 
the project team to the customer. 
Project deadlines are met not only to 
satisfy managers, but also to satisfy 
customers. 
The ideal project manager is a role 
model for others, demonstrating a 
positive influence on other employees 
and making an impact on their 
productivity and performance. 
Organizational awareness and the 
ability to build relationships are also 
part of this Cluster.The project leader 
must know who to go to for project 
resources and how to obtain those 
resources, which might otherwise be 
used for other projects. 
Managerial skills range from an ability 
to be assertive and use positional 
power effectively, to cooperation and 
teamwork. Team leadership, 
directness and an ability to develop 
others are other characteristics 
identified for this Cluster. Cognitive 
skills combine analytical and 
conceptual thinking, requiring a 
balance of right-brain and left-brain 
skills. It is, again, art and science in 
balance. 
Finally, personal effectiveness 
includes self-control, self-confidence, 
flexibility and organizational 
commitment. The effective project 
manager is loyal to the organization, 
the project team and the project goals. 
Effective project managers lead by 
doing. 
 
 

 
 
CONCLUSION 

 
The results of the proposed model will 
only improve when organizations 
begin taking care in defining the 
competencies of their project leaders. 
As leadership skills are the art of 
understanding and executing the 
science of project management. 
So the model can help organizations 
to identify likely candidates that 
embody many of the skills needed for 
project management competency, 
after which we can provide the 
necessary training to make them 
effective leaders. the model can also 
help us to identify development gaps 
in our current project managers. 
Finally, all mentioned above is to 
improve project management success 
rate. 
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ABSTRACT 
 
Whooping cough is still a cause for persistent cough in school age children, however, 
many doctors expose their patients to a various laboratory investigations spending 
more time & cost, further distressing them, on the other hand, implicating whooping 
cough as a cause for any persistent cough may hide more serious condition. So we 
are really facing a problem that we don’t know the true incidence of pertussis in our 
community. The objective of the study is to estimate the incidence of whooping 
cough in school age children who were presenting with persistent cough. 
Over 2 years from the 1st of October 2008- 1st of October 2010, patients 5- 16 years 
old who presented with persistent cough for more than 2 weeks to a private clinic in 
Baquba city Iraq had been studied, whooping cough was diagnosed clinically 
according to the case definition of European Union/ World Health Organization (EU/ 
WHO) for pertussis. 
A total of 1659 patients studied, 106 ( 6.4 %) of them were met the criteria of WHO & 
European union, distributed equally between male & female, but early school age 
group children were more affected than older age group. Some of those patients 
were fully vaccinated, while the remainders were only partially vaccinated. 
Although changes in the vaccination program have reduced pertussis morbidity in 
childhood, there is still a significant infection rate in children’s and adolescents. 
 

Key Words:  pertussis, whooping cough, vaccine 

  
  الملخص باللغة العربية 

  
من الحـالات   السعال الديكي لايزال سببا لاستمرار حالات السعال لدى الاطفال في سن المدرسة بحيث يتعرض العديد                

للفحوص المختبرية المختلفة واانفاق المزيد من الوقت والمال ومزيد من الضغط النفسي لهم ومن ناحية اخرى يعـزى                  
لذلك نحـن   ,للسعال الديكي لكثير من حالات السعال المستمر لاكثر من اسبيوعين وقد تخفي حالة اخرى اكثر خطورة                 

ر حالات السعال الديكي في مجتمعنا ولذلك جاء الهدف من هـذة الدراسـة              نواجه مشكلة تتمثل بعدم معرفة حقيقة انتشا      
لغرض تقدير حالات السعال الديكي لدى الاطفال في سن الدراسة الذين يعانون من حالات سعال مستمرة لاكثـر مـن                    

-5ابين   وللاطفال م  2010 ولغايةالاول من اكتوبر     2008اسبوعين وعلى مدى اكثر من سنتين من الاول من اكتوبر           
 سنة ويعانون من سعال لاكثر من اسبوعين من المراجعين لعيادةة خاصة ب طب الاطفال في مدينة بعقوبة وهـي                    16

مركز محافظة ديالى وحسب تعريف حالة السعال الديكي من  منظمة الصحة العالمية والاتحاد الاوروبي لمرض السعال   
انطبقت عليهم هذة المعـايير وكانـت       %) 6.4( حالات   106  حالة مرضية لدراستها ومنها    1659وقد جمعت   ,الديكي  

حـسب  (موزعة بالتساوي بين الذكور والاناث  والبعض كان قد تم تطعيمهم كاملا والبعض الاخر تلقوا تطعيم جزئـي       
 وقد تبين بانه بالرغمك من التغييرات والتطوير في برامج تطعيم المـرض قـد   )نظام التطعيم الدولي المعتمد في العراق     

  .نجحت بتخفيض معدلات المرض في مراحل مبكرة الا انه لايزال معدل اصابة ملحوظ في بعض الاطفال والمراهقين
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INTRODUCTION  
 
Pertussis—whooping cough—is a highly 
infectious respiratory tract infection 
caused by Bordetella pertussis bacteria 
, also known as whooping cough, is a 
highly contagious bacterial disease 
caused by Bordetella pertussis. 
Symptoms are initially mild, and then 
develop into severe coughing fits, which 
produce the namesake high-pitched 
"whoop" sound in infected babies and 
children when they inhale air after 
coughing.(1) The coughing stage lasts 
for approximately six weeks before 
subsiding. In some countries, this 
disease is called the 100 days' cough or 
cough of 100 days (2). The first 
symptoms of Pertussis, which is spread 
by sneezing or coughing, are similar to 
those of a common cold. Prevention via 
vaccination is of primary importance as 
treatment is of little clinical benefit to the 
person infected (3). Antibiotics, 
however, do decrease the duration of 
infectiousness and are thus 
recommended (3). The disease 
currently affects 48.5 million people 
yearly, resulting in nearly 
295,000 deaths (4). 
The classic symptoms of pertusis are a 
paroxysmal cough, inspiratory whoop, 
and vomiting after coughing (5). The 
cough from pertussis has been 
documented to cause subconjunctival 
hemorrhages, rib fractures, urinary 
incontinence, hernias, post-cough 
fainting, and vertebral artery dissection 
(5). Then, after 1–2 weeks, severe 
outbursts of coughing develop that end 
with a characteristic “whoop.” Whooping 
cough is most common in infants and 
young children although adolescents 
and adults can develop a mild, often 
undiagnosed version of the disease. By 
contrast, more than half of children who 
develop pertussis before they are a year 
old need hospitalization. Complications 
of pertussis include pneumonia, a brain 
condition called encephalopathy and, in 
rare cases, death. Treatment with 
antibiotics can shorten the illness and 
can stop it spreading to other people. 
Whooping cough can be prevented by 
vaccination, Pertussis vaccines are 
effective (6), routinely recommended by 
the World Health Organization (7) and 

the Center for Disease Control and 
Prevention (8), and saved over half a 
million lives in 2002 (8). The multi-
component a cellular Pertussis vaccines 
for example is between 71-85% effective 
with greater effectiveness for more 
severe disease(6). 
The duration of protection is between 
five to ten years. This covers childhood, 
which is the time of greatest exposure 
and greatest risk of death from Pertussis 
(5), (9). 
An injection of inactive B. pertussis that 
“primes” the immune system so that it 
can deal quickly and effectively with any 
subsequent infections. Globally, more 
than 80% of children are now vaccinated 
against pertussis in the first few months 
of life. 
 
 
AIM OF THE STUDY 
 
The study is a trial to estimate the 
incidence of whooping cough in school 
age children who were presenting with 
persistent cough, with showing of the 
characteristics of those patients. 
Widespread pertussis vaccination since 
the 1950s has greatly reduced the 
incidence (the number of new cases in a 
population) of whooping cough. 
However, the disease is still present in 
all countries and its incidence is 
increasing again in many Western 
countries. One possible reason for 
vaccination failing to eliminate whooping 
cough might be B. pertussis 
transmission through mild infections in 
adolescents and adults. Because the 
protection provided by vaccination 
wanes over time, people who were 
vaccinated as infants can develop mild 
pertussis as adolescents or adults and 
unknowingly infect unvaccinated babies. 
Currently, pertussis vaccination involves 
several injections in the first few months 
of life and a preschool booster but some 
countries have recently introduced 
booster doses of pertussis vaccine for 
adolescents and adults to try to improve 
pertussis control, even though the 
transmission dynamics of pertussis in 
adults and adolescents are poorly 
understood. In this study, the 
researchers estimate the incidence and 
basic reproduction number (the 
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expected number of new cases of a 
disease caused by an infected 
individual) to discover more about the 
transmission dynamics of pertussis. 
 
 
 
PATIENTS AND METHODS 
 
Over 2 years from the 1st of October 
2008- 1st of October 2010, patients 5- 
16 years old who presented with 
persistent cough for more than 2 weeks 
to a private clinic in Baquba city Iraq had 
been studied, whooping cough was 
diagnosed clinically according to the 
case definition of European Union/ 
World Health Organization (EU/ WHO) 
for pertussis. 
A confirmed case was defined as a 
patient with at least one specific sign of 
pertussis (whooping, paroxysmal cough, 
vomiting, increased coughing at night), 
whose B. pertussis infection was 
confirmed by either PCR or ELISA. 
A clinical case was defined as a patient 
with at least one specific sign of 
pertussis (whooping, paroxysmal cough, 
vomiting and increased coughing at 
night) whose disease was diagnosed 
clinically by a GP, without laboratory 
confirmation of B. pertussis infection. 
Because of absence of the laboratory 
facilities which were depended on at 
other studies to diagnose pertusis ( 
culture of throat or nasopharyngeal 
swab &/ or serological tests), we depend 
on clinical diagnosis according to the 
case definition of European Union/ 
World Health Organization ( EU/ WHO) 
for pertusis (cough lasting at least two 
weeks with one or more of the 
followings: paroxysms of cough , 
inspiratory whoop, or post-tussive 
vomiting without other apparent cause), 
exclusion of other differential diagnosis's 
was done by history, clinical 
examination, & by sending all patients 
for  WBC count & differential, ESR, &  
chest x- ray. 
So, every child presented with persistent 
cough with paroxysmal attacks, whoop, 
or post-tussive vomiting & had normal 
ESR & chest X-ray with no previous 
similar attack was included as a case of 
pertusis, most of those children had 
WBC count more than 15,000/cmm with 
lymphocyte predominance. 

Regarding immunization, the medical 
records had been depended on, but 
because of the small sample size, we 
concentrate on describing the 
immunization status of the patients of 
whooping cough & avoiding their 
comparison with others in order not to 
under- or over-estimate of the role of 
vaccination in preventing whooping 
cough. 
Other data had been collected were 
characteristics of the patients (age, sex, 
& residence).  
 
 
RESULTS  

 
During  the two year of the study, 1659 
patient with persistent cough visited the 
private clinic searching for management, 
out of them, 106 (6.4 %) child met the 
criteria of the case definition of 
European Union/ WHO for pertusis, 
while the others were distributed among 
asthma, pneumonia, & foreign body 
inhalation. 
The cases of whooping cough were 
equally affect both sexes, while it has 
been found that 5- 10 year age group 
children were more affected than 11- 16 
year age group children.  The following 
tables (1,2,3,4) will show those 
characters of the patients. 
The frequency of clinical symptoms 
(such as vomiting, increasing coughing 
at night, paroxysmal cough, fever) 
observed in patients with a diagnosis of 
pertussis was similar to that observed in 
those who were not diagnosed as 
having pertussis. 
The investigations (WBC and differential 
count, Hb% and ESR) were done for all 
patients included in the study. 
Regarding the residence, only 15 (14.2 
%) patient were from Baquba (centre of 
the governorate), while the others were 
from the peripheries (22 from Bany-
saad, 17 from Khalis, 24 from Baladrouz 
and the remaining 28 were from 
Mukdadya) 
In spite of the availability of vaccination 
for pertusis at all health centers of the 
province all over the year, only 40 (37.7 
%) of the patients of pertussis had been 
fully vaccinated. 
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Table (1) characteristics of patients enrolled in the 
study 

 
Age 

Group 
Fully 

Vaccinated 
n (%) 

Partially 
vaccinated 

n (%) 

Unvaccinated 
 

n (%) 

Cough 
more than 
2 weeks 

n (%) 
5-10y 21 (19.8%) 20 (18.9%) 18 (17%) 936(56%) 

11-
16y 

19 ((17.9) 18 (17%) 10 (9.4%) 723(44%) 

Total 40 (37.7%) 38 (35.9) 28 (26.4%) 1659 

 
 

Table (2) Characteristics of enrolled pts. From 
whom suitable samples were obtained for group A 

patients (11-16y old) total no. (723 patients) 
 

Characteristics Pat’s 
without 
dx. Of 

pertussis 

Pts. With 
pertussis dx 

 

Total No. 
obtained 

723 
n (%) 

Paroxysmal 
cough 

122 88 210 (29%) 

whoop 85 51 136 
(18.8%) 

Vomiting 82 68 150 
(20.7%) 

Cyanosis 36 8 44 ((6%) 
Increasing 

coughing at 
night 

224 68 292 
(40.3%) 

Asthma 84 6 90 
(12.4%) 

fever  >38
0
c 40 12 52 (7%) 

Contact with  a  
pertussis case 

34 12 46 (6.3%) 

Contact with 
symptomatic 

patient 

34 12 46(6.3%) 

History of 
whooping 
cough in 
infancy 

13 3 16 (2.2%) 

Median 
number of 

days of cough 

26 18 44 (6%) 

Total 617 106 723 

 
 
 
 
 
 
 
 
 
 
 

 
 

Table (3) Characteristics of enrolled patients. From 
whom suitable samples were obtained for group B 

patients (5-10y old) total no. (936 ) 
 

Characteristics 

Pat’s 
without 
dx. Of 

pertussis 
n(%) 

Pts. With 
pertussis 

dx 
n (%) 

Total 
No. 

obtained 
n (%) 

Paroxysmal 
cough 

142 98 
240 

(25.6%) 

whoop 93 56 
149 

(15.9%) 

Vomiting 84 72 
156 

(16.6%) 
Cyanosis 33 6 39 (4%) 

Increasing 
coughing at 

night 
334 102 

436 
(46.5%) 

Asthma 96 8 
114 

(12.2%) 

fever  >38
0
c 40 12 

52 
(5.5%) 

Contact with a 
pertussis case 

13 28 41(4.4%) 

Contact with 
symptomatic 

patient 
40 18 58(6.2%) 

History of 
whooping 
cough in 
infancy 

11 2 13 (1.4) 

Median 
number of 

days of cough 
20 18 38 (4%) 

Total 830 106 936 

 

 
Table (4): Distribution of patients with 

whooping cough by age & sex 
 
 

 
Age/Sex 

Male 
n (%) 

Female 
n (%) 

Total 
n (%) 

 
5- 10  
year 

 
32 (50 

%) 

 
32   (50 

%) 

 
64 (60.4 

%) 

 
11- 16  
year 

 
21 (50 

%) 

 
21 (50 %) 

 
42 (39.6 

%) 

Total 
No.(%) 

 
53 (50 

%) 

 
53 (50 %) 

 
106 (100 

%) 
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DISCUSSION 
 
 
Countries’ case definitions, vaccination 
strategy and coverage, and surveillance 
systems differ, making incidence 
comparisons difficult (12-14). In our 
study, (23%) of enrolled patients from 
whom suitable samples were obtained 
were diagnosed by their GP as having 
pertussis. The incidence of pertussis in 
our study population could have been 
underestimated due to a number of 
unexpected problems that occurred 
during sample collection.  
A study on whooping cough in school 
age children with persistent cough in 
school age children with persistent 
cough, published in BMJ 2006 
JULY22;333 (7560) 174-177 reveals 
that : study of 172 cases 37%  64 
patients  had evidence of recent 
Bordetella Pertussis infection, 55 
patients (85.9%)of these children had 
been fully vaccinated (15) 
As substantial proportion of immunized 
school age children presenting to 
primary care with persistent cough had 
evidence of infection with Bordetella 
Pertussis, thus doctors should be alert 
to a potential diagnosis of whooping 
cough in any child who presents with a 
persistent cough, however parents are 
more likely to worry about their child 
cough and want further investigation if 
they don’t have a clear diagnosis 
The epidemiology of pertussis in 
adolescents and adults is not well 
defined because of the broad spectrum 
of clinical manifestations. 
 In our study, no clinical differences 
were observed between patients with 
and without a pertussis diagnosis. It has 
previously been reported that most 
(80%) adolescents and adults with 
pertussis had a cough that lasted more 
than 21 days and that many were still 
coughing at 90 days (16). this shown 
that pertussis is an endemic disease 
among adolescents and adults.  
This finding is important because 
secondary attack rates of pertussis in 
non-immunised household contacts 
have been estimated to be high 
percentage (90%).  
 

 
In our study, patients were followed to 
record the number of days that they 
continued coughing after their visit. 
The gold standard treatment in French 
pertussis guidelines is macrolides, 
 
 
 
CONCLUSION 
 
 
1. For school children presenting with 
cough lasting 2weeks and more 
whooping cough  should be considered 
even if the child is immunized fully or 
not, making the diagnosis of whooping 
cough to prevent the unnecessary 
investigations and treatment. 
2. Although changes in the vaccination 
program have reduced pertussis 
morbidity in childhood, there is still a 
significant infection rate in children’s and 
adolescents. 
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ABSTRACT 

The emergence of acquired metallo-beta-lactamases (MBLs) is of clinical concern since they 
confer resistance to all available beta-lactams except aztreonam. This study had been 
undertaken for detecting the ability of Klebsiella species and Enterobacter cloacea to produce 
inhibitor-resistant Temoniera beta-lactamases (IRT) and metallo-β-lactamase. Further, for 
determining the genetic elements encoding for such enzymes whether chromosomally or 
conjugated plasmid mediated. Furthermore, for detect the potency of some curing agents on 
conjugated plasmids DNA. The study was performed on 75 wound patients admitted to 
Department of Surgery, Ramadi Teaching Hospital during the period from February to July, 
2010. Rapid iodometric β-lactamase production test in addition to phenotypic and 
confirmatory tests for production of IRT, and metallo-β-lactamase were performed. Plasmid 
DNA extraction, conjugation and curing experiments were performed. Our result showed that 
Fourty isolates were bacteriologically identified as Klebsiellae spp. including 26 (34.7%) 
Klebsiellae pneumoniae and 14 (18.7%) Klebsiellae oxytoca, 10 (13.3%) Enterobacter 
cloacea, and etc. In the screening test for IRT production, 6 (24%) isolates of K. pneumoniae 
were resistant to inhibition by clavulanic acid. In the screening test for metallo-beta-lactamase 
production, the study revealed that 1(10%), 1(4%) isolates of Klebsiella oxytoca and K. 
pneumoniae respectively were produced this enzyme. In the genetic part of study, Five 
(83.3%) of inhibitor-resistant TEM β-lactamase and 2 (100%) of metallo-β-lactamase 
producer isolates of Klebsiella spp., were plasmid mediated while the remaining were 
chromosomally mediated. The result of curing experiments showed  successful curing for all 
the study isolates by both methods. The study suggested that the production of β-lactamases 
of type IRT, and metallo appeared to be the major mechanisms of resistance of Klebsiellae 
spp. and Enterobacter cloacea to β-lactams. Also, conjugative plasmids were found to be the 
main genetic elements encoding for such enzymes produced by these  bacteria. Finally, the 
study suggested that sodium dodecyl sulphate was of higher potency than elevated growth 
temperature in the curing of plasmid DNA. 
 
Key words:  metallo-β-lactamases, IRT, Klebsiella,  Plasmids, Conjugation, Curing 

  
  الملخص باللغة العربية

ان الهدف من الدراسة هو لتحديد قابلية بكتريا الكلبسيلا والانيروباكتر كلوشيا على انتاج انزيمات البيتالاكتاميز من نوعي تيمونيرا 
رة لإنتاجها سواء كانت كروموسومات او بلازميدات مقترنة بالاضافة الى تأثير والميتالوبيتالاكتاميز وتحديد العناصر الوراثية المشف

 من مرضى الجروح الداخلين الى قسم الجراحة في ��اجريت الدراسة على . العوامل المحيدة في تحييد البلازميدات المقترنة
ارات المظهرية والمؤكدة لتحديد انتج الانزيمات تم اجراء طريقة اليود السريعة بالاضافة الى الاختب. مستشفى الرمادي التعليمي

تم عزل اربعون عزلة من بكتريا الكلبسيلا . انجزت تجارب استخلاص الحمض النووي البلازميدي والاقتران والتحييد. اعلاه
 10اكتر كلوشيا  للكلبسيلا اوكسيتوكا تليها بكتريا الانتيروب(%�.18) 14 بكتريا الكلبسيلا الرئوية و (%�.34) 26مقسمة الى 

 من بكتريا الكلبسيلا الرئوية بان كانت مقاومة (%24) 6اظهر اختبار المسح لأنزيمات التيمونيرا بيتالاكتاميز بان . (13.3%)
للتثبيط باستخدام حمض الكلافيولانك فيما اظهر اختبار المسح انتاج انزيمات الميتالو من قبل عزلة واحدة من بكتريا الكلبسيلا 

 من مجموع ستة (%83.3)اظهر اختبار التحليل البلازميدي بان خمس عزلات كلبسيلا .  واخرى من الكلبسيلا اوكسيتوكاالرئوية
كما اظهرت تجارب . منتجة لأنزيمات تيمونيرا وكافة عزلات الكلبسيلا المنتجة لأنزيمات الميتالو كانت مشفرة بواسطة بلازميدات

تستنتج الدراسة بان انتاج الانزيمات من كلا النوعين كان الية رئيسية في . دمة في الدراسةالتحييد نجاح طريقتي التحييد المستخ
كذلك فان البلازميدات المنتقلة بالاقتران الجنسي كانت . مقاومة كلا من بكتريا الكلبسيلا والانتيروباكتر كلوشيا لمضادات البيتالاكتام

 الدراسة بان مادة سلفات دوديسيل الصوديوم اظهرت كفاءة جأخيرا تستنت.  الدراسةالعنصر الوراثي الرئيسي المشفر لإنتاج انزيمات
  .اعلى من طريقة درجة حرارة النمو المتزايدة في تحييد الحمض النووي البلازميدي



      International Journal for Sciences and Technology     Vol. 6, No. 4, December   2011   39  

  
  

 
INTRODUCTION 
 
The emergence of acquired metallo-
beta-lactamases (MBLs) is of clinical 
concern since they confer resistance 
to all available beta-lactams except 
aztreonam, and they are not inhibited 
by class A β-lactamase inhibitors(1). 
MBLs have been categorized in 
different groups of which, 
Imipenemases (IMPs) and Verona 
integron-encoded metallo-β-
lactamases (VIMs) are the most 
commonly identified types and they 
are predominant in Asia and Europe 
respectively. VIM enzymes have been 
grouped in three main clusters 
designed as VIM-1, VIM-2 and VIM-7 
(2). Although they are more prevalent 
among non-fermenting Gram-negative 
bacteria, they are increasingly 
recognized among members of the 
Enterobacteriacea family (2). 
Carbapenemases are a diverse group 
of enzymes. They are currently 
uncommon but are a source of 
considerable concern because they 
are active not only against oxyimino-
cephalosporins and cephamycins but 
also against carbapenems (3). 
Plasmid-mediated IMP-type 
carbapenemases, 17 varieties of 
which currently known, became 
established in Japan in the 1990s in 
both enteric gram-negative organisms 
and in Pseudomonas and 
Acinetobacter species. IMP enzymes 
spread slowly to other countries in the 
Far East, were reported from Europe 
in 1997, and have been found in 
Canada and Brazil. 
A second growing family of 
carbapenemases, the VIM family, was 
reported from Italy in 1999 and now 
includes 10 members, which have a 
wide geographic distribution in Europe, 
South America, and the Far East and 
have been found in the United States 
(4).The class A enzymes, notably the 
plasmid-mediated KPC enzymes, are 
effective carbapenemases as well. 
Finally, some OXA-type β-lactamases 
have carbapenemase activity, 
augmented in clinical isolates by 
additional resistance mechanisms, 

such as impermeability or efflux (3), 
(5) 
Resistance to carbapenems is an 
emerging problem among gram-
negative hospital pathogens. A 
transferable plasmid encoding the 
VIM-4 metallo-β-lactamase was 
detected in isolates of Klebsiella 
pneumoniae and Enterobacter cloacae 
obtained from a single patient under 
carbapenem therapy. Thus, 
enterobacteria appear to increasingly 
contribute to the spread of VIM-type 
enzymes (6). 
It is well realized that plasmids are 
responsible for the spread of most of 
the new β-lactamases, but the genes 
encoding these enzymes may also be 
located on the bacterial chromosome. 
The genes encoding some β-
lactamases are carried by 
transposons(7). Genes for many of the 
new β-lactamases are found in 
integrons, which often include genes 
conferring resistance to other 
antibiotics. For this reason, the new β-
lactamases are usually produced by 
organisms that are resistant to multiple 
antimicrobial agents. 
Carbapenemases of the IMP and VIM 
families are also found within 
integrons, but the origin of their genes 
is not yet known. Therefore, the 
concern for the detection and 
occurrence of IRT and 
carbapenemases is due to main 
reasons. Firstly, the ubiquitous 
prevalence in nosocomial infections 
intensive care unit (ICU) and its 
association with therapeutic failure 
especially in the life-threatening 
infections. Secondarily, many strains 
producing these enzymes demonstrate 
an inoculum effect in that the MICs of 
antimicrobials rise as the inoculum 
increases. Therefore, this study has 
been under taken for screening the 
production of inhibitor-resistant 
Temoniera beta- lactamases (IRT) and 
carbapenems hydrolyzing enzymes 
(metallo-β- lactamase). Further, to 
detect the genetic elements coding for 
these enzymes whether 
chromosomally or conjugative plasmid 
mediated. Furthermore, to confirm the 
plasmid profile phenomenon by curing 
experiments. 



      International Journal for Sciences and Technology     Vol. 6, No. 4, December   2011   40  

  
 
 
PATIENTS AND METHODS 
 
 

Swabs or aspirates were taken from 
different anatomical sites of 75 
patients wounds like bone, joints, 
connective tissues. The swabs were 
taken during the period from February 
to July, 2010 from patients admitted to 
Ramadi General Hospital. The swabs 
and aspirate were inoculated 
immediately on routinely used culture 
media nutrient agar, blood agar, 
MacConkey agar and chocolate agar 
plates and incubated overnight at 
37ºC. The suspected Klebsiellae and 
Enterobacter cloacae colonies were 
identified bacteriologically according to 
criteria laid down by Baron and 
associated  (8), (9). Bacterial 
standardization was adjusted by using 
McFarland 0.5 turbidity standard 
(barium sulfate) (10) 
 
 
Beta-Lactamase production test: 

 
The capability of bacterial isolates of 
Klebsiella species and Enterobacter 
cloacea for production of beta 
lactamases was detected by cell 
suspension rapid iodometric method 
mentioned by Miles and Amyes (11). 
Negative control strain (Escherichia 
coli   ATCC  25922) was used in this 
experiment. 

 
Determination of minimal inhibitory 
concentration (MIC): 

 
The double fold dilutions of 
antimicrobial in five ml volumes of 
broth were prepared. A starting range 
of about eight fold higher than the 
normal MIC for the species has been 
tested and extended to at least one 
dilution below that of the control 
organism. A drug free control tube was 
included, thereafter one set of tubes 
was inoculated with a drop of well 
grown broth culture of the test 
organism diluted one in hundred 
(about 105 organism) and the other 
with the control organism similarly 
diluted and then incubated overnight. 
After incubation, the last tube which  

 
 
shows no growth will represent the 
minimal inhibitory concentration (12). 
 

 

Screening for IRT and metallo-β-
lactamase production:- 
 
Standard disk diffusion technique: 
 

The β-lactamase producer isolates 
were screened for their susceptibility 
to ceftazidime, ceftriaxone, cefoxitin 
and metallo-β-lactams represented by 
imipenem. 5ml of Brian heart infusion 
broth medium was inoculated with the 
bacterial isolates, incubated at 37 Cº 
for 3-4 hr (mid log phase). 10 µl of 
broth suspension to 10 ml normal 
saline, 0.1 ml of the suspension was 
transferred to Muller-Hinton agar 
plates and spreaded with sterile swab 
on the agar surface in three different 
planes by rotating the plate 
approximately 60º each time to obtain 
an even distribution of the inoculum 
(13). With sterile forceps, the selected 
antibiotic disks (CAZ, CTX, FOX and 
IMP) were placed on the inoculated 
plates and incubated at 37 Cº for 18 
hours. After incubation, the results 
were interpreted according to the 
criteria laid down by Clinical 
Laboratory Standard Institute, (CLSI) 
(14). Escherichia coli 25922 and 
Escherichia coli MM294 were used as 
the reference strains. 

 

Phenotypic Confirmatory Testing 
Part І: 
 
For IRT and metallo beta-lactamase 
production: 
 
A-Double disk synergy test: 
 

Double disk synergy test was used to 
demonstrate the effect of clavulanic 
acid in the presence of cefotaxime and 
ceftazidime. In this test, 5ml of sterile 
nutrient broth was inoculated with the 
bacterial isolates, incubated at 37 ºC 
for 4 hours. 10µL of suspension broth 
to 10 ml normal saline, 0.1 ml of this 
dilution was spread by sterile spreader 
on the entire surface of Muller-Hinton 
agar in 3 different planes by rotating 
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the plate approximately 60º each time 
to obtain an even distribution of the 
inoculum15. The selected antibiotic 
disks (containing 30 µg of ceftazidime 
and 30 µg of cefotaxime with and 
without 10 µg of clavulanic acid) was 
placed on the sensitivity pate.. The 
disks are arranged so that the distance 
between them is approximately twice 
the radius of the inhibition zone 
produced by the later generation 
cephalosporins test on its own. After 
overnight incubation, the inhibition 
zones were measured and synergism 
occurred in some isolates between 
CAZ and CA and CTX (15). The 
results were interpreted according to 
the criteria established by CLSI (14).  
E. coli ATCC 25922 was used as the 
quality control isolate. 

 

 
B- IPM-EDTA-disk synergy test: 
 
The procedures were done according 
to  (16) as follow:-186.1 g of  disodium 
EDTA was dissolved in 1000 mL of 
distilled water to prepare 0.5 M EDTA 
solution and pH was adjusted to 8.0 by 
using NaOH. The mixture was then 
sterilized by autoclaving. EDTA-
imipenem disks were prepared by 
adding EDTA solution to 10-µg-
imipenem disks to obtain a 
concentration of 750 µg. The disks 
were dried immediately in an incubator 
and stored at 4°C in an air tight vial 
without desiccant. Bacterial isolates 
were adjusted according to McFarland 
0.5 turbidity standard and were 
inoculated to Mueller Hinton agar. A 
10-µg-imipenem disk and an imipenem 
plus 750 µg EDTA were placed on 
Mueller Hinton agar. Another disk 
containing only 750 µg EDTA was also 
placed as a control. After overnight 
incubation, the established zone 
diameter difference of ≥ 7 mm 
between imipenem disk and imipenem 
plus EDTA was interpreted as EDTA 
synergy positive. Non-MBL producer 
isolate of Klebsiella species was used 
as negative control (17). 
 
 

 

 

 

Phenotypic Confirmatory Testing 
Part ΙΙ: 

 

Minimal inhibitory concentration tubes 
containing ceftazidime or cefotaxime 
with and without clavulanic acid were 
prepared in nutrient broth. 5 ml of 
sterile nutrient broth medium was 
inoculated with the bacterial isolates, 
incubated at 37ºC for 4 hours. 10 µl 
from suspension broth was placed in 
10 ml normal saline, 10 µl from the 
suspension broth distribution to the 
tubes containing ceftazidime, 
cefotaxime (in concentration of 0.5 to 
256 µg/ml) were tested combination 
with 4 µg of CA per ml. After 
incubation for overnight at 37 ºC, the 
lowest concentration was measured 
visually and compared with positive 
and negative control. 

 

 

Plasmid Profile: 

 

DNA isolation was performed using 
alkaline-lysis technique of Birnboim 
and Doley (18) mentioned with some 
modifications by (9) as follows: 
Bacterial isolate was grown in blood 
agar plate for 18 hr. at 37ºC. Then, the 
growth was collected with sterile swab, 
then, inoculated in 50 ml brain heart 
infusion broth supplemented with 100 
µg/ml ampicillin and incubated over 
night at 37ºC. Afterthat, the growth 
was distributed in tubes (10 ml), and 
then centrifuged 10000 round per 
minute (r.p.m) for 15 minutes at room 
temperature. The pellet was 
resuspended in 1.5 ml of TEG-
solution, mixed by gentle inversion and 
stood on crushed ice for 30 min. 2.5 ml 
of freshly prepared 0.2N NaOH 
containing 1% SDS was added and 
then mixed by gentle inversion and 
stood on crushed ice for 5 min.  1.5 ml 
of chilled 5M potassium acetate was 
added, mixed inversion, stood on 
crushed ice for 1 hr. at 14000 r.p.m for 
15 min at room temperature; the 
supernatants were centrifuged and 
transferred to new micro-centrifuge 
tubes. Phenol-chloroform solution was 
added to DNA extract, centrifuged by 
micro-centrifuge for 10 min.  
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The water was layer drawn and 
transferred to new micro-centrifuge 
tube and precipitated with ice-cold 
absolute ethanol, incubated over night 
at 37 ºC. The solution was centrifuged 
for 10 min. by micro-centrifuge, then 
supernatants were discarded, and the 
extracted DNA was dried and 
dissolved in 10 µl TE buffer. The 
resulting extracts were 
electrophoresed in 1% agarose gels at 
50 volt for 1.5 hr. The samples were 
stained with ethidium bromide and 
visualized by Ultraviolet 
transilluminator. 
 

 

Conjugation: 
 

Mating experiments were performed 
by using conjugation in broth medium 
method described by (19). The 
selective media used were brain heart 
infusion broth, brain heart infusion 
agar supplemented with 100 µg/ml 
Rifampicin and ampicillin respectively 
and brain heart infusion agar 
supplemented with 100 µg/ml 
Rifampicin . the procedure was as 
follow:- Escherichia coli MM294 rifr 
was used as the recipient strain and 
donors strain was separately 
inoculated into 5ml brain heart infusion 
broth, then incubated at 37 ºC for 
overnight. The mixture was centrifuged 
at 10000 r.p.m for 10 min, washed for 
one time by brain heart infusion broth 
removing the supernatant (O.D 0.5 at 
540 nm). 1ml from donor strain and 
1ml from recipient strain were placed 
in sterile tube, incubated 1-2 hr at 37 
ºC. Then, the mixture was mixed on 
the vortex shaker for 1 min only. 
Afterthat, 0.1 ml of 10-1 to 10-6 
dilutions were plated by spreading on 
appropriate selective media 
(containing rifampicin and ampicillin 
100 µg/ml) and incubated for 24 hr at 
37 ºC. 0.1 ml of 10-7, 10-8 dilutions 
were plated by spreading on 
appropriate selective media 
(containing rifampicin  only) and 
incubated for 24 hr at 37ºC. Finally, 
conjugation Frequency was 
determined as follows:- Conjugation 
frequency =No. of transconjugation  

 
 
cell /No. of recipient cell. β-lactamase 
test was used to confirm the 
transferring of plasmid from donor to 
recipient cell. 
 

 

Plasmid Curing: 
  

Curing experiments were performed 
by using two types of curing agents 
(sodium dodecyl sulphate according to 
(20) and elevated growth temperature 
according to (21). 
 

 

A-Sodium Dodecyl Sulphate 
 

Cells were grown in 5 ml of brain heart 
infusion broth to mid log phase (3.5 
hr), 0.1 ml of young culture of 
Klebsiella spp. were inoculated in a 
series of 5 ml fresh brain heart infusion 
broth universals containing various 
concentration of SDS from the stock 
solution 50 mg/ml (100, 200, 300, 400, 
500, 600, 700, 800, 900, 1000, 1200, 
1400, 1600, 1800, 2000, 2400, 2800, 
3000) µg/ml. The growth density of 
different universals was measured 
visually and compared with the control 
to determine the effect of SDS on 
bacterial growth. The lowest 
concentration of SDS that inhibited 
bacterial growth was considered as 
the minimal inhibitory concentration 
(MIC).  Samples were taken from 
universals containing the highest 
concentration of each curing agent 
that still allows bacterial growth which 
is known as (subminimal inhibitory 
concentration) and serially diluted. 0.1 
ml of 10-4, 10-5, 10-6, 10-7, 10-8 
dilution was spreaded on nutrient agar 
plates and incubated over night at 
37ºC to score the survived colonies. 
 

 

B-Elevated growth temperature: 
 

Cells were grown in 5 ml of Brain heart 
infusion broth for 24 hr. at 37 ºC. 0.1 
ml form inoculum in 5ml brain heart 
infusion broth incubated for 3 hr. at 44 
oC. This step was repeated for 5 to 7 
times. 0.1 ml of 104-108 dilution was 
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spreaded on nutrient agar plates and 
incubated overnight at 37 oC. 
 

 

Selection of cured cells: 
 

The cured cells were selected 
according to the following procedure: 
Isolated single colonies obtained were 
picked by sterile tooth picks by 
procedure (Picking and patching) on 
plates of nutrient agar, incubated 
overnight at 37 oC. These were 
regarded as master plates and from 
nutrient agar plates containing 
100µg/ml ceftazidime and incubated 
overnight at 37oC. The number of 
colonies that lost resistance 
phenomenon to this antibiotic was 
determined. Curing frequency was 
determined from the following 
equation: Curing frequency = Induced 
– spontaneous / total count.  
 
 

RESULTS AND DISCUSSION 

 
Out of 75 patients, 73 (97.3%%) of 
them revealed bacterial infection while 
the specimens of two (2.7%) were 
sterile specimens. Fourty isolates were 
bacteriologically identified as 
Klebsiellae spp. including 26 (34.7%) 
Klebsiellae pneumoniae and 14 
(18.7%) Klebsiellae oxytoca, 10 
(13.3%) Enterobacter cloacea, 8 
(10.7%) Pseudomonas aeruginosa, 8 
(10.7%) Staphylococcus aureus, 4 
(5.3%) anaerobic Bacteroides fragilis, 
3 (4.0%) Peptosreptococcus spp. The 
clinical data regarding the distribution 
of Klebsiellae isolates, type of 
specimens and type of infection are 
presented in the following table. (1) 
 

 
 
 
 
 
 
 
 
 
 
 

Table (1):  The distribution of clinical 
isolates of Klebsiellae pneumoniae, 
Klebsiellae oxytoca and Enterobacter 

spp. according to the type of 
specimens and type of infection 

 
Study isolates no 

( %) 
Type 

of specimen 
Type of 

infection 
Klebsiellae pneumoniae 26 (65%) 

10 
(38.5%) 

Wound 
swab 

Osteomyelitis 

2 (7.7%) Wound 
swab 

Diabetic foot infection 

6 
(23.0%) 

Wound 
swab 

Burn 

4 
(15.4%) 

Knee 
aspirate 

Septic 
arthritis 

2 (7.7%) Hip 
aspirate 

Septic 
arthritis 

2 (7.7%) Mid-
stream urine 

Urinary tract 
infection 

Klebsiellae oxytoca 14 (35%) 
3(21.4%) Wound 

swab 
Osteomyelitis 

4(28.6%) Wound 
swab 

Diabetic foot 
infection 

2(14.3%) Wound 
swab 

Burn 

2(14.3%) Knee 
aspirate 

Septic 
arthritis 

2(14.3%) Hip 
aspirate 

Septic 
arthritis 

1(7.1%) Blood 
culture 

Bacteremia 

Enterobacter cloacae 10 (13.3%) 
2(20%) Wound 

swab 
Osteomyelitis 

6(60%) Wound 
swab 

Burn 

2(20%) Knee 
aspirate 

Septic 
arthritis 

 
 
 

 

Fourty isolates were bacteriologically 
identified as Klebsiella spp. including 
26 (34.7%) Klebsiella pneumoniae and 
14 (18.7%) Klebsiella oxytoca, 10 
(13.3%) Enterobacter cloacea, 
8(10.7%) Pseudomonas aeruginosa, 8 
(10.7%) Staphylococcus aureus, 
4(5.3%) anaerobic Bacteroides fragilis, 
3 (4.0%) Peptosreptococcus spp. and 
two (2.7%) were sterile specimens.   
In the screening test for inhibitor-
resistant TEM β-lactamase (IRT) 
production, 6 (24%) isolates of K. 
pneumonia were resistant to inhibition 
by CA. Also, it was observed that 
these isolates were resistant to CTX, 
ceftriaxone (CRO), CAZ and imipenem 
(IMP), but remained susceptible to 
cefoxitin and cephalothin.table (2) 
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Table (2): The result of screening tests (Broth microdilution and disk diffusion 
techniques) for potential inhibitor resistant Temoniera β-lactamase producing isolates 

of Klebsiella spp. 
 
 

MIC screening test 
(µg/ml) 

Disk diffusion test (mm) Effect of CA Study isolates 
no. 

CAZ CTX CRO KF CAZ CTX FOX IMP MIC DD 

SKP 1 16 256 16 4 6 6 16 8 -ve -ve 
SKP 2 64 32 32 8 6 6 20 6 -ve -ve 
SKP8 256 256 32 4 6 7 19 6 +ve -ve 
SKP17 16 16 32 2 6 6 18 7 -ve -ve 
SKP24 64 8 32 4 6 8 18 8 +ve -ve 
SKP30 8 16 32 2 6 6 16 6 -ve -ve 

CAZ: ceftazidime, CTX: cefotaxime, CRO: ceftriaxone, FOX: cefoxitin, KF: cephalothin, IMP: 
imipenem,  DD: Disk Diffusion` 

 
 

In the screening test for metallo-beta-
lactamase production, our result 
showed that 1(10%) and 1(4%) 
isolates of Klebsiella oxytoca, K. 
pneumoniae respectively were 
resistant to CAZ, CTX, CRO and 
carbapenem (represented by 
imipenem) considering the break point 
for zone of inhibition and minimal 

inhibitory concentration for 
meropenem was < 13 mm and 8 µg/ml 
respectively (see table 3). 
 
 
 
 
 
 

 
Table (3): The result of screening tests (Broth dilution and disk diffusion techniques) 

for potential metallo-β-lactamase producing isolates of Klebsiella spp. 
 
 

 
  

 

In the genetic part of this study, the 
result of plasmid profile analysis 
revealed that out of Six inhibitor-
resistant TEM β-lactamase producing 
isolates of Klebsiella spp., Five 
(83.3%) were plasmid mediated (the 
genes coding for these enzymes were 
located on single plasmid as reflected 
in bands no 3, 4, 6, and 7 and multi-
plasmid in the 5th band) (see figure 1). 
The 5th band harbored two plasmids 
one large in molecular weight and the 

other was small in molecular weight. 
The genetic elements coding for IRT-
β-lactamases at 8th band was 
chromosome. On the other hand, 
Further 2(100%), of metallo-β-
lactamase were also plasmid mediated 
(the gene was harbored on one 
plasmid (band no 2) and the other by 
multi-plasmid (band no 1).  
 
 
 

Effect of CA Disk diffusion test (mm) MIC screening test (μg/ml) 

 
D 

 
IC 

 
IMP 

FOX CTX CAZ  
MEP 

 
RO 

 
TX 

CAZ 

Study 

isolates 

no. 

-

-ve 

-

-ve 

7 10 8 8 16 128 18 34 SK 10 

-

-ve 

-

-ve 

6 8 8 7 32 64 256 18 SK 12 

CAZ: ceftazidime, CTX: cefotaxime, CRO: ceftriaxone, FOX: cefoxitin, MEP: imipenem,  DD: Disk Diffusion 
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Figure (1):  The bands from one to seven represent plasmids produced by Klebsiella spp. (The 

first two) encoding for metallo-β-lactamases and IRT-β-lactamases (From three to seven) . Each 
of the 1

st
 and 5th bands harbored two plasmids one large in molecular weight and the other was 

small in molecular weight while the others harbored single plasmid. The genetic elements 
coding for IRT-β-lactamases at 8th was chromosome. The first right band represents DNA 
marker (λ DNA phage). Agarose concentration is 1% (W/V), voltage 50 and time is 1.5 hr. 

 

 
Conjugation experiments were performed by using broth mixture technique for 5 
(83.3%) and 2 (100%), of IRT enzymes and metallo-β-lactamase respectively  
(Table 4). 
 

Table (4) : Conjugation between multi-resistant bacterial donor strains and the 
recipient Escherichia coli  MM 294. 

 

Donor strains 
Mechanism of 

Resistance 

No. of 
transconjugants 

Cells/ml 

No. of 
recipient cell 

Conjugation 
frequency 

SKP1 
IRT-β-lactamase 

production 
30 Х 10-5 3 Х 10-9 10 Х 10-4 

SKO2 
IRT-β-lactamase 

production 
16 Х 10-7 5 Х 10-9 3.2 Х 10-2 

SKP8 
IRT-β-lactamase 

production 
9 X 103 3 X 108 3 X 10-5 

SKP10 
Metallo-β-lactamase 

production 
5 X 104 7 X 108 7.1 X 10-5 

SKO17 
IRT-β-lactamase 

production 
3 X 103 9 X 107 1.4 X 10-7 

SKP24 
IRT-β-lactamase 

production 
4 X 104 7 X 108 5.7 X 10-5 

SKO12 
Metallo-β-lactamase 

production 
16 X 103 2 X 108 8 X 10-5 
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Curing experiment showed successful curing for all the study isolates by using SDS 
and elevated growth temperature as curing methods (figures 2-5). 
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Figure (2): Effect of Sodium Dodecyl Sulphate as curing agent 
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 Figure (3): Effect of elevated growth temperature as curing agent.   
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Figure (4):  Number of bacterial cell that lost resistance to antibiotic (ceftazidime) after treatment 
with sodium deodecyl sulphate. 
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Figure (5):  Number of bacterial cell that lost resistance to antibiotic (ceftazidime) after treatment 
with elevated growth temperature (44Cº) for 6 times. 
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DISCUSSION 

 

It is well realized that the spreading of 
new resistance determinants among 
nosocomial pathogens represents a 
worldwide problem. In addition to 
extended spectrum beta lactamase, 
the most important class of broad-
spectrum-lactamase has been 
emerging among gram-negative 
pathogens over the last decade: the 
metallo-β-lactamases (MBLs), which 
are most prevalent in gram-negative 
bacteria22. It is well known that life 
threatening infections due to extended 
spectrum β-lactamases (ESBLs), 
Ambler class C enzymes (AmpC) and 
carbapenemases producing isolates of 
Klebsiella spp. are continuing to be 
one of the major leading causes of 
morbidity and mortality in the 
community and hospital setting. This 
pattern involved the consequences of 
a complex interaction between the 
patienťs underlying diseases, severity 
of illness, type of Intensive Care Unit 
(ICU), duration of stay, and the 
number, type and duration of invasive 
devices and procedures (23), (24). 
With the widespread use of extended-
spectrum cephalosporins throughout 
the world, strains that produce ESBLs 
have been detected on every inhabited 
continent. These enzymes are most 
commonly found in K. pneumoniae, 
and other gram-negative bacilli. The 
emergence and spread of ESBL-
producing strains have led to 
questions regarding the optimal 
therapy for infections caused by 
ESBL-producing strains (25). The 
extended spectrum cephalosporins 
were rapidly adopted and they played 
an important role in the treatment of 
potentially life-threatening infections 
caused by a wide range of bacteria. 
Because of their broad spectrum of 
activity, they are of particular value in 
the initiation of empirical therapy (26). 

 
 
 

In the screening test for metallo-beta-
lactamase production, our study plan 
used the cefotaxime, ceftriaxone, 
ceftazidime and carbapenem 
(represented by imipenem). Our result 
showed that 1(10%), 1(4%) isolates of 
Klebsiella oxytoca, K. pneumoniae 
respectively were resistant to CAZ, 
CTX, CRO and carbapenem 
(represented by imipenem) 
considering that the break point zone 
of inhibition of imipenem was < 13 Mm 
(27). (28) reported that the emergence 
of carbapenemases in K. pneumoniae 
and E. cloacae poses relevant clinical 
problems. It could be argued that 
carbapenems maintain clinical efficacy 
on MBL-positive enterobacteria, since 
these drugs appear to allow a low-
level expression of MBL enzymes, 
while carbapenem MICs remain below 
the susceptibility breakpoint (29). 
Escherichia coli with a self-
transferable, multiresistant plasmid 
coding for metallo-β-lactamase VIM-1. 
However, in our isolates, a significant 
increase of carbapenem MICs was 
observed at higher inoculum sizes. 
This finding strongly suggests the 
possibility of a clinical failure of 
carbapenem therapy.  
It is well documented that Inhibitor 
resistant TEM-β-lactamases (IRT) 
were resistant to CTX, CAZ, CRO and 
IMP but remained susceptible to 
cefoxitin and cephazolin. Since 1991, 
Inhibitor-resistant TEM (IRT) β-
lactamases have been described to be 
present in Escherichia coli clinical 
strains (30). Also, the IRT-producing 
strains are resistant to penicillins and 
to their combinations with β-lactamase 
inhibitors. 
Our results revealed that, in the 
screening test for IRT production, 
6(24%) isolates of K. pneumoniae 
were resistant to inhibition by CA. 
Further, these isolates were resistant 
to CTX, CAZ, CRO and IMP but 
remained susceptible to cefoxitin. 
Furthermore, the MIC for cephalothin 
against the potential IRT producer 
isolates of Klebsiellae pneumonia  was 
 3.7 ±2.3 µg/ml considering that the 
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susceptibility break point of 
cephalothin was 8 µg/ml. This result is 
in agreement with the criteria 
published by (31). In another study, 
(32) isolated clinical strains of K. 
pneumoniae which was highly 
resistant to amoxicillin (MIC > 1.024 
mg/liter), however, it was susceptible 
to cephalothin (MIC of 8 mg/liter). The 
IRT β-lactamases have been found 
almost exclusively in strains of E. coli; 
however, our study confirms the 
diffusion of this mechanism of 
resistance to K. pneumoniae, a 
species frequently implicated in 
nosocomial infections. 
In the genetic part of this study, the 
result of plasmid profile analysis 
revealed that out of 8 ESBL producer 
isolates of Klebsiella spp. 7(87.5%) 
were plasmid mediated (the genes 
coding for these enzymes were 
located on the plasmid). Further 
1(100%), 1(33.3%) of metallo-β-
lactamase and IRT respectively were 
also plasmid mediated. However, 
1(12.5%), 2(100%), 2(66.7%) of ESBL, 
AmpC, and IRT enzymes respectively 
failed to show plasmid bands in 
agarose gel electrophoresis. It is well 
recognized that conjugation is 
considered a major pathway for 
horizontal gene transfer among 
bacteria. Conjugation requires cell-to-
cell contact and operates by DNA 
replication resulting in unidirectional 
transfer of genetic material from a 
donor to a recipient cell. It is mediated 
mainly by conjugative plasmids, 
although conjugative transposons are 
also capable of triggering the process 
of conjugation (33). 
Two aspects of conjugative plasmids 
have contributed to their importance 
as mediators of DNA transfer. First, it 
has been observed that conjugative 
plasmids mediate gene transfer in 
various environments such as soil and 
rhizosphere, plant surfaces, water or 
human gut. Second, conjugative 
plasmids are highly promiscuous: 
donor and recipient cells may belong 
to different genera or even to different 
kingdoms. A conjugative plasmid can 
infect different bacterial species if they 
coexist in the same habitat because 
conjugation requires contact between 
donor and recipient cells (34).  In this 

study, conjugation experiments were 
performed by using broth mixture 
technique for 5(83.3%), 1(100%), 
1(33.3%) of ESBL, metallo-β-
lactamase and IRT enzymes 
respectively. Successful conjugation 
between isolates of K. pneumoniae 
and Klebsiella oxytoca with E. coli MM 
294, as it is observed in this study, 
clearly indicated that conjugation is 
one of the important factors in 
spreading plasmids coding for 
antibiotic resistance among bacteria 
and that such transfer can occur not 
only by the strains of the same species 
but also between strains of closely 
related species especially those 
belong to the family of 
enterobacteriaceae. Their ability to 
pass between different bacterial 
strains or species has been 
considered to be of lower efficiency 
than their ability to pass between 
similar bacteria, due to diverse barriers 
such as restriction systems (35). 
Our study showed that the conjugation 
has been detected and conjugation 
frequencies represented previously. 
These results indicated that 
Ceftazidime resistance marker is 
isolated on self-transmissible or 
mobilized plasmids which are curable 
by SDS. Our results on curing 
experiments revealed that Klebsiella 
spp. SKP1, SKP2, SKP8, SKP10, 
SKO12, SKO17, and SKO24 were 
very resistant and the MIC was higher 
than the highest concentration used in 
this study (3000 µg/ml). Samples from 
sub-minimal inhibitory concentrations 
sub MIC (the highest concentration 
allows bacterial growth) were taken to 
select cured cells. It is well recognized 
that Sodium dodecyl sulphate (SDS) is 
capable of curing certain plasmids. 
Some plasmid containing cells are 
presumed to be more sensitive to SDS 
because of plasmid-specific pili on 
their cell surface. The concentrations 
of SDS used in this study were (100, 
200, 300, 400, 500, 600, 700, 800, 
900, 1000, 1200, 1400, 1600, 1800, 
2000, 2400, 2800, 3000 µg/ml), 
However, other researcher reported 
that the most effective concentration of 
a particular curing agent can vary 
considerably in the range of 100-to 
1000-fold depending on the species 
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being treated, curing agent efficiency 
and the mode of action of curing 
agent. After treatment of bacterial 
strains with curing agents, survivors 
were analyzed for the loss of 
resistance to antibiotics by plating 
them on agar media containing the 
proper antibiotic. Then the curing 
percentage and efficiency of each 
agent were analyzed. (20) reported 
that the use of sodium dodecyl 
sulphate (SDS) proved very effective 
in curing the plasmid with a relatively 
high frequency (6.25 x 104 of 
indigenous Klebsiella pneumonia. 
Elevated incubated temperature (5-
7Cº) above the normal or optimal 
growth temperature was also used in 
this study as a curing method. Results 
of this method revealed that Amp C 
producing isolates of Klebsiellae spp. 
were cured at higher ratio than ESBLs 
producing isolates.. It is well 
recognized that the high level of 
antimicrobial drug resistance in this 
bacterium is conferred by a plasmid-
encoded KPC, which confers 
resistance to all cephalosporins, 
monobactams, and carbapenems (36). 
Infection with carbapenem-resistant K. 
pneumonia is associated with an 
increased proportion of deaths 
compared to carbapenem-susceptible 
K. pneumoniae (37). The efficiency of 
curing generally varies from less than 
0.1% to more than 99% depending 
upon the agent involved, the bacterial 
strain, and the conditions used 
considering the curing activity is 
generally related to the ability of these 
compounds to intercalate into the DNA 
molecule. 
The study suggested that the 
production of β-lactamases of type 
IRT, and metallo appeared to be the 
major mechanisms of resistance of 
Klebsiella spp. and Enterobacter 
cloacea to β-lactams. Also, 
conjugative plasmids were found to be 
the main genetic elements encoding 
for ESBLs produced by Klebsiella spp. 
and Enterobacter cloacea. Finally, the 
study suggested that sodium dodecyl 
sulphate was of higher potency than 
elevated growth temperature in the 
curing of plasmid DNA. 
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ABSTRACT 
Twenty five isolates related to 0ral streptococci   were obtained from twenty samples taken 
from patients with caries active and healthy people. Nine isolates of total number of oral 
streptococci  was identified as Streptococcus mutans ,while other isolates (16 isolate )were 
related to other species of oral streptococcus .    The ability of S.mutans isolates to produce 
slime layer was detected by using tubes method and congo red method. the results indicated 
that five isolates were slime layer produced  by tubes method while seven isolates were slime 
layer produced  by congo red method .  
Sensitivity of four selective isolates was tested against 13 Antibiotics. Results revealed that 
isolates showed multi resistance to antibiotics ranging between (5-8) antibiotics, and all 
isolates of S.mutans were resistant 100% to cephalexin, piperacillin, cefoixime, cefazidim and 
ampicillin /cloxacillin. While Amoxicillin, Penicillin ,Imipenem and Ciprofloxacin were the most 
effective drugs used in the present study.against the isolates.  
Agarose gel electrophoresis of DNA samples of four selective isolates of S.mutans showed , 
three of isolates harbor two plasmid bands different in size and position . In this study 
comparative methods have been performed to analyze the efficiency for extraction and 
purification of total DNA from selective isolates SMP2 .The results showed that except from 
indirect lysis by SET and glass beads all other DNA isolates, lysis by sonication as well as 
enzymatic lysis were pure and in good quantity. DNA lysis by sonication was accepted  
instead of lysis by lysozyme as the method of choice for lysis the cell and extraction DNA  
from gram positive bacteria . 
 

 الملخص باللغة العربية

 

 عينة ماخوذة من اشخاص مصابين بتسوس الاسنان ومن اشخاص 20 عزلة من المسبحيات الفموية من 25لحصول على تم ا   
 الى )عزلة16 ( العزلاتباقي في حين تعود   , Streptococcu mutansعلى انها تعود الى النوع    عزلات9شخصت . اصحاء 
على انتاج الطبقة اللزجة باستخدام طريقتي الانابيب  S. mutans  ية عزلات  اختبرت قابل.من المسبحيات الفمويةً  الاخرى الانواع

 عزلات منتجة 7 عزلات كانت منتجة للطبقة اللزجة باستخدام طريقة الانابيب بينما كانت 5 وبينت النتائج ان ,واكار احمر الكونغو
  .للطبقة اللزجة باستخدام طريقة اكار احمر الكونغو 

لنمط المقاومة  المتعددة للمضادات  امتلاك جميع العزلات,  مضادا حيويا13حساسيةاربع عزلات منتخبة تجاه أظهرت نتائج اختبار 
 السيفالكسين والببيراسلين والسيفوكزام .لمضادات % 100وكانت جميع العزلات مقاومة , مضادا  ) 8-5(الحيوية تراوحت مابين 

في حين اظهرت المضادات البنسلين والاموكيسلين و الاميبينيم و   ,  الكلوكساسلين/ والسيفازيدام ومزيج الامبسلين 
  . السبيروفلوكساسين المستخدمة في هذه الدراسة فعالية علاجية جيدة ضد العزلات

   لاربع عزلات منتخبة لبكتريا DNAبينت نتائج الترحيل الكهربائي في هلام الاكاروز لعينات الـ  
  S. mutans وتضمنت هذه الدراسةاختبار كفاءة استخلاص , ى حزمتين بلازميدية تختلف في الحجم والموقع  عزلات ال3 امتلاك

واظهرت النتائج  ان التحليل باستخدام طريقة ,  باستخدام عدة طرق للمقارنة  SMP2 الكلي من العزلة المنتخبة  DNAوتنقية الـ 
 وتحليل الخلايا SETباستثناء التحليل الغير مباشر باستخدام  البفر ( مي والتحلل الانزيsonicationالتكسير الفيزيائي للخلايا الـ  

 (  Sonicationلذا عدت طريقة الـ  , .DNAاعطى نتائج جيدة من ناحية الكمية ونقاوة عالية لـ ) باستخدام الكرات الزجاجية
  من البكتريا الموجبة لصبغة DNAخلاص الـ عوضا عن التحليل الانزيمي طريقة بديلة لتحليل الخلايا واست)التكسير الفيزيائي 

.كرام 
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INTRODUCTION 
 
   

In the oral cavity we found few 
microorganisms are able to adhere to 
the teeth , and limited group from 
these are cariogenic ,which include 
streptococci, lactobacilli, 
staphylococci, corynebacteria, 
actinomyces species  and various 
anaerobes in particular bacteroides 
(1). Streptococcus mutans, considered 
to be the primary etiological agent of 
human dental caries by forming biofilm 
(2), (3) , possesses various of abilities 
to colonize tooth surfaces. S. mutans, 
under certain conditions, is numerically 
significant in cariogenic biofilms and 
forms biofilms with other organisms in 
the oral cavity (3).  
 S. mutans can bind to salivary 
pellicles formed on the teeth by 
expresses several surface adhesions  , 

such sucrose-dependent adherence is 
mediated by glucan binding proteins 
and water-insoluble glucans produced 
from sucrose by glucosyltransferase 
(GTF) enzymes(4). The cells of S. 
mutans are spherical or ovoid, 0.5-2.0 
µm in diameter, occurring in pairs or 
chains when grown in liquid media, 
and stain gram positive, non motile, 
non sporeforming. Some species are 
encapsulated, facultative anaerobic, 
catalase and oxidase negative . The 
cell wall is composed of peptidoglycan 
(murein) and teichoic acids that 
prevent osmotic lysis of cell protoplast 
and confer rigidity and shape on cell. 
S.mutans has a capsule that is 
composed of polysaccharide, and its 
structural subunit is dextran glucose 
(5).  
The cell walls of gram-positive bacteria 
can be efficiently broken by use of the 
peptidoglycan-degrading enzymes 
lysozyme and mutanolysin. However, 
to minimize the number of reagents 
(and possible sources of bacterial 
DNA) and to find a method equally 
efficient for cell walls of streptococci, 

and other bacteria that related to 
gram-positive (6).  Attention has been 
paid to biofilm production in S.mutans . 
isolation , identification from patient 
with caries active and healthy people, 
dtermination the susceptibility to 
different antibiotics groups ,detecting 
the best method to analyze the 
efficiency for extraction and 
purification of total DNA from 
S.mutans (gram positive bacteria) and 
detection of genetic factors controlling 
the biofilm production in selective 
isolates. 
 

 

MATERIALS AND METHODS 
 
 
Samples Collection: 
 
Twenty samples were collected during 
the period between 10 to 25 
November 2010 from patients in 
Baghdad City hospital and from 
healthy people (Biotechnology 
Department/College of 
Science/Baghdad university) . These 
samples were distributed as follows : 
1- from healthy people ( 10 samples) 
taken From surface of teeth.  
2- From patients with caries active (10 
Samples) taken from different type of 
caries pit, fissure and root, with ages 
(20-45 years). 
 
Bacterial Isolates: 
 
All the samples were taken by sterile 
cotton swabs and dispersed in sterile 
tubes containing Brain Heart Infusion 
Broth, then incubated for 48 hrs at 37C 
in candle jar and each sample then   
streaking on the surface of selective 
media Mitis Salivarious agar and 
incubated for 48 hrs at 37C  in candle 
jar. 
 
 
 
 



    International Journal for Sciences and Technology     Vol. 6 No. 4, December  2011      55  

 

Culture Media:   
 
Culture media used in this study 
included (Brain Heart Infusion agar,  
Brain Heart Infusion Broth 
(Difco/USA), Mitis Salivarious agar,(Hi-
Media-India ) , Blood Base agar 
(oxoid, England), Congo red agar, 
Mueller Hinton media (Hi-Media-India 
), were prepared according to the 
instructions of the companies (5). 
  
Rapid identification of Streptococcus 
mutans : 
  
This technique provides a useful 
method for identification of 
Streptococcus mutans from other oral 
streptococci according to Microscopic 
Examination ,Cultural characteristics 
and biochemical test (5), (7), (8). 
 
Antibiotic Sensitivity Test: 
 
Thirteen various available and 
commonly used antibiotics discs were 
used in the antibiotic sensitivity test. 
The susceptibility of four isolates to 
different antimicrobials was 
determined by Kirby-Bauer disk 
diffusion method on Mueller Hinton 
media (9). The sensitivity and resistant 
were determined by measuring the 
diameter of inhibition zones around the 
antibiotic disc (10).  
 
Detection of biofilm formation:     

Two methods were performed for 
detection of biofilm formation   in 
clinical isolates Congo red agar 
method (11) and adherence method 
on smooth surfaces (12) 

Isolation of DNA: 
 
The buffer and solutions used for 
Isolation of DNA: 
Buffer solutions were prepared as 
described by (13) briefly.                      

                                                         
 

Lysis of bacterial cells : 
                                                                                              
 1-The pellet of bacterial cells were 
suspended with normal saline then 
subjected to sonication (25 kHz) for 
2,4, 6,8, 10or 12 min    (every 2 min 
discontinuous).This step was repeated 
several times according to time of cell 
exposure for lysis . 

2- The suspension of bacterial cells 
with SET buffer was subjected to treat 
with glass beads (2.4g to 10 ml and 
vortexes for 15 min). 

3- The suspension of bacterial cells 
with SET buffer was subjected to 
treated with lysozyme   

4- The suspension of bacterial cells 
were subjected to treat with SET buffer 
only without lsyozyme or sonication 
and glass beads   . 

Total DNA Isolation (Salting out 
Method): 

The method was used in this study 
described by (14) to isolate both 
plasmid and chromosomal DNA from 
selective isolate of S. mutans (SMP 2, 
SMP 1, SMP 5, SMH 11)                                                                                                                  

Agarose Gel Electrophoresis: 
 
The method described by (14).  
 
Estimation of the DNA concentration 
by the Spectrophotometer:  
  
This method described by (15).  The 
concentration of DNA was calculated 
according to the formula:- 
DNA concentration (mg/ml) =O.D 260 
nm X 50 X Dilution factor. 
 
The spectrophotometer was used also 
to estimate the DNA purity ratio 
according to this formula:- 
DNA purity ratio= OD260 / OD280 
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This ratio was used to detect nucleic 
acid contamination in protein 
preparations.  
 
Bacterial conjugation: 
 
S. mutans   (SMP 2)    isolate which 
resist to Vancomycin was selected (as 
donor cells ) for studying bacterial 
conjugation with  S. mutans (SMH 11)  
which resist to Cefotaxim  
(as recipient cell ).                                                                                                     
Mating experiments were performed 
by using filter method as described in 
(16).               Selective media were 
prepared for transconjugants 
selection:                                                           
- Brain heart infusion agar 
supplemented with 30µg / ml 
Vancomycin.        
- Brain heart infusion agar 
supplemented with 30 µg / ml 
Cefotaxim 
- Brain heart infusion agar 
supplemented with   Vancomycin.and 
Cefotaxim  
 
 
 
RESULTS AND DISCUSSION 
 
 
Isolation and Identification of 
Streptococcus Isolates 
Bacterial Isolates 
  Nine S.mutans isolates were 
identified according to morphology, 
characteristics with some biochemical 
tests (5), Phenotypic identification of 
each isolates was performed by using 
a commercial identification system 
(Api 20 system) according to the 
instructions of the manufactures. 
 
Prevalence of Streptococcus  
It was observed in the results in table 
(1), that the number of S.mutans  
isolates among the total samples and 
isolates was nine isolates while other 
oral streptococcus was 16 isolate  and 
the number of S.mutans isolates 
according to the source of isolate ( 

caries active ) and ( non caries active )  
were 3 and  6 isolates  . 
As shown in the table, the percentage 
of S.mutans isolates sp. obtained from 
the total number of caries active in 
total isolates was (42.86%) which is a 
higher percentage comparable with 
the samples from not caries active 
(27.28%). In the study of Al-Mudallal 
(17) revealed that Thirty isolates (60%) 
from Fifty plaque samples were 
collected from teeth. While Al-Kaziragy 
(18) referred to thirteen isolates 
(24.52%) identified as S.mutans from 
the total number of oral streptococci 
while the rest isolates were related to 
other species of streptococci were 
(75.48%) .   
 

Detection of biofilm formation  
Congo red agar method It count as 
rapid impressible method for detecting 
biofilm-forming bacteria and it has 
many advantages the most important 
is the isolates still live in the medium 
(11). 
The results showed that seven isolates 
(77.78%) produced biofilm; Hence the 
colony of the biofilm producing isolate 
appeared as sparkle dark colonies, 
while the colony of the non biofilm 
former two isolates appeared as 
sparkle red colonies (figure. 1A).while 
the detection of slime layer producing 
isolates by using christensen method 
indicated that five isolates (55.55%) 
produce slime layer but, 44.45% of 
isolates not able to produce slime 
layer (figure. 1C),  .  
The different in results between these 
two method indicated that congo red 
method is more efficient and sensitive 
for detecting the production of slime 
layer because its contains sucrose 
which is used for detection of glugan 
production by streptococcal species 
and cotain congo red which is used for 
shown exopolysaccharide while 
Christensen method is not always 
successful for detecting the weak 
slime production and variation in 
media many affect the result (12) .This 
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bacterium has evolved a biofilm 
lifestyle for survival and persistence in 
its natural environmental dental 
plague(19).The abilities to form 
tenacious biofilms and to tolerate 
environmental insults are considered 
major virulence attributes of this 
organism (20) . S,mutans is the most 
efficient cariogenic microorganisms 
,rapidly inducing caries in human (2).   

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure (1 ) Biofilm formation on Congo red agar after 
24 hour incubation at   37C°. 

A- Biofilm formation by S.mutans SMP5  isolate    
B-  Biofilm non formation by S.mutans SMH11  isolate  
C-  C- Adherence of S.mutans SMP2 on smooth surfaces 

of test tubes 
 
 
 
 
 
 

 
Table (1): Isolation source and percentage 

of oral Streptococcus spp . isolates 
 

 
Isolation 
Source 

 

 
Number 

of 
Samples 

Number 
of 

S.mutans 
Isolates 

Number of 
Oral 

Streptococcu  
Isolates 

The 
external 
surface 
of teeth 

10 3 8 

caries 
active 

10 6 8 

Total 20 9 16 

 

 
Antibiotic susceptibility of   
S.mutans 
 
Four selected isolates (SMP1, SMP2 
SMP5, SMH11) were tested for their 
sensitivity toward thirteen antibiotics 
discs by using disk diffusion method. 
All isolates were found to be resistant 
to at least 6 antibiotics tested. Hence 
all the isolates were considered to be 
multi drug resistant. 
The results demonstrated 100 % 
resistance to some antibiotics related 
to Beta- lactam group such as 
cephalexin, piperacillin, cefoxime, 
ceftazidime, and ampicillin /cloxacillin. 
(Table 2) , while four isolates were 
sensitive to Amoxicillin, Penicillin 
,Imipenem, Rifampin  and 
Ciprofloxacin were the most effective 
drugs used in the present study. 
In majority, our results indicates that 
one isolate MSH11 showed complete 
resistance to seven antibiotics used in 
this test, while SMP1,SMP2 and SMP5 
showed resistance to six antibiotics 
used..  

A B 

C 
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In another study in Iraq, Al-Kaziragy 
(18) found that all isolates of S.mutans 
appeared sensitivity to 9 antibiotics 
(100%) (Amoxicillin ,Tetracyclin 
,Gentamicin ,Eryrthromycin, , 
Ciprofloxacin , Cephalothin, cefoixime, 
cefotaxim and cephalexin,) and 
resistant to Bactracin . 
 (21) demonstrated that S. mutans 
isolates showed sensitivity to 
Amoxicillin,Tetracyclin,Gentamicin and 
Eryrthromycin . 
The mechanisms behind the increased 
resistance of dental plaque bacteria to 
these agents is due to mutations 

affecting the drug target of their cells, 
the presence of efflux pumps or to the 
production of modifying enzymes (22). 
 
 

 
 
 
 
 
 
 
 
 

 

 
Table (2): Antibiotic susceptibility test of S.mutans isolates 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Antibiotic SMP1 SMP2 SMP5 SMH11 

Amoxicillin S S S S 

Cefoixime R R R R 

Cefotaxime R S R R 

Penicillin S S S S 

Cefazidime R R R R 

Imipenem S S S S 

Rifampin S S S S 

Pipracillin R R R R 

Amoxicillin\clavulanic 
acid 

S S S R 

Ampicillin\cloxacillin R R R R 

Ciprofloxacin S S S S 

Vancomycin S R S S 

Cephalexin R R R R 



    International Journal for Sciences and Technology     Vol. 6 No. 4, December  2011      59  

 

Isolation of Plasmid DNA 
  
Four isolates (SMP1, SMP2, SMP5, 
and SMH11) were selected and 
detected for their plasmid profiles.                                  
Plasmid DNA was extracted using 
salting out method. The results of 
Figure (2) show that the three isolates 
SMH11,SMP2,SMP5 were similar in 
their plasmid profiles and the plasmids 
were different in size when 
electrophoresis was performed , while 
SMP1 not possesses any plasmids 
,but all of them biofilm production .    
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure (2) : Agarose gel  electrophoresis of  
plasmid DNA from S.mutans spp.  isolates with 
agarose concentration (0.8%),voltage 
5volt/cm,during 1.5hr 
 
Lane 1  and 5  : plasmid profile of  isolate. 
S.mutans SMP1 
                     Lane 2  and 6  : plasmid profile of 
isolate S.mutans  SMP2 
                     Lane 3 and 7 :   plasmid profile of 
isolate S.mutans SMH11 
                     Lane 4 plasmid profile of isolate 
S.mutans SMP5 

 

These isolates were also multi drug 
resistance to 5 antibiotics that was 
used in this study especially the β-
lactam antibiotics related to 3GC, such 
as ceftazidime ,ceftraxone  and 
cefotaxime.  
Studies world wide showed that S. 
mutans isolates harbor more than one 
plasmid approximately 5.6 
kilobase(kb).  Encoded resistance to 
large number of antibiotics and metal 
ions bacteriocin production and 
immunity, accessory catabolic 
pathways and mechanisms for 
conjugation-like transfer activities (5). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1 3 4  2 

1 2 3 4 5 6 7 

 
Chromosomal DNA 

  

Plasmid DNA 
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The modified direct lysis extraction  
method 
 
In this study comparative methods 
have been performed to analyze the 
efficiency for extraction and 
purification of total DNA from gram 
positive bacteria , revealing that the 
extraction DNA from G+ bacteria suffer 
from low efficiency, mainly due to 
incomplete cell lysis when we 
extracted DNA without lysis by 
enzyme . 
This study shows how the modified 
direct lysis method can actually give 
good yield of DNA from a selective 
isolate SMP2. four different steps of 
DNA extraction   modifications were 
tried with SMP2.  
The isolated DNA was analyses on 0.8 
% agarose gel (Figures 3) and (Figure 
4). The lysis of isolate SMP2 was 
enhanced by sonication for 2, 4 ,6 min 
(lane 1,2,3  ) , 8 min ( lane 4,5,6 ) 
replicate) or 12 min ( lane 9 ) and the 
results showed the isolate SMP2  
harbor two plasmid band by lysis with 
sonication for 8 min ( in different time 
discontinuous),   which considered the 
best time for lysis cell comparable with 
results that obtained from lysis cells for 
2,4 and 6 min ( lane1,2,3 ) 
The DNA absorbs at 260 nm and 
protein at 280 nm. To evaluate the 
purity of the extracted DNA, 
absorbance ratio at 260/280 nm 
(DNA/protein) was determined (Table 
4). 
In figure (5) shows the Comparison of 
results obtained with aliquots of SMP2 
isolate processed by the lysozyme and 
sonication with lysis by glass beads 
and SET only. 
The results mentioned above showed 
that except from indirect lysis by SET 
and glass beads, all other total DNA 
isolates, lysis by sonication as well as 
enzymatic lysis was pure and in good 
quantity. DNA lysis by sonication was 
accepted as the method of choice for 
extraction DNA from gram positive 
bacteria such as streptococcus as it 

gave maximum amount of pure intact 
DNA. 
 (23) and (24) demonstrated the 
problem of finding a DNA isolation 
procedure for clinical specimens that 
would produce DNA from both gram-
positive and gram-negative bacteria 
with equal efficiencies. The cell walls 
of gram-positive bacteria can be 
efficiently broken by use of the 
peptidoglycan-degrading enzymes 
lysozyme and mutanolysin. However, 
to minimize the number of reagents 
(and possible sources of bacterial 
DNA) and to find a method equally 
efficient for cell walls of streptococci, 
and other bacteria that related to 
gram-positive we preferred the use of 
physical degradation method 
sonication, we aimed at determining a 
treatment time that would enhance the 
release of DNA from bacterial cells.   
In our study we succeeded in finding a 
DNA isolation method by sonication 
which released and purified bacterial 
DNA, especially that from streptococci, 
at least as efficiently as the standard 
method (with lysozyme) and avoided 
the use of toxic and explosive 
components. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

4 
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Figure ( 3 ) :Effect of sonication in different time on detection  the quantity of  Total DNA 

isolation from S.mutans SMP2  isolate by agarose gel electrophoresis  ( agarose concentration 

(0.8%),voltage 5volt/cm,during 1.5hr): Lane 1 and 2  : plasmid profile by lysis for 2  min . 

Lane 3   : plasmid profile by lysis for 4 min. 
Lane 4   : plasmid profile by lysis for 8 min (discontinuous each 1 min) 
Lane  5  : plasmid profile by lysis for 8 min (discontinuous each 2 min) 
Lane  6  : plasmid profile by lysis for 8 min (discontinuos each 2 min

               Lane  7 and 9  : plasmid profile by lysis for 10 min (discontinuous each 2 min) 
Lane 8 : plasmid profile by lysis for 12min (discontinuous each 2 min 
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Figure ( 4) :Effect  of glass bead on  lysis 
the cell  to detect  the quantity of  Total DNA 

isolation from S.mutans SMP2  isolate by 
agarose gel electrophoresis  ( agarose 

concentration (0.8%),voltage 
5volt/cm,during 1.5hr): Lane 1 and 2  : 

plasmid profile by lysis for 2  min . 
 

Lane 1 : plasmid profile by lysis the cell  
with  glass beads  with SET 

Lane 2 : plasmid profile by lysis the cell 
with glass beads  without SET 

 
 
 

 

 

 

 

 

 

 

 

Table (4 )  Comparative data of total DNA 

isolated by modified direct lysis, lysis by 

sonication, enzymatic lysis , lysis by glass 

beads and indirect lysis by SET 

 

 

Method 

 

A260/A280 

ratio. 

 

Yield  :  

µg/ml 

 

 

Lysis by 

sonication ( 8 

min) 

 

1.893 

 

3915 

 

 

Enzymatic 

lysis 

 

1.880 

 

3855 

 

 

Lysis by glass 

beads  

 

2.04 

 

 

1050 

 

 

Indirect lyses 

by SET 

 

2.1175 

 

 

1148 

 

 
 

* the total yield,        1.8 < A260/A280   ≥ 2  

indicates pure DNA 
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Figure (  5  ) : Comparison of modified method of  total DNA extraction  from   isolates  

of S.mutans SMP2  BY agarose gel  electrophoresis (with agarose concentration 
(0.8%),voltage 5volt/cm,during 1.5hr) 

Lane 1    : plasmid profile  lysis by SET 
Lane 2    : plasmid profile  lysis by sonication (8 min) 

Lane 3   : plasmid profile   lysis by sonication  ( 10 min ) 
Lane 4 and 5 : plasmid profile  lysis by sonication   ( 12 min) 

Lane  6   : plasmid profile  lysis by lysozyme 
  

 

 
Bacterial Conjugation                              
   
The bacterial conjugation was carried 
out in order to detect the role of 
plasmids in transferring of biofilm 
production as well as drug resistance.  
 
 

 
 
 
one biofilm producing isolates  ( SMP2 
)  used which harbor more than one 
plasmid band, this isolate was 
considered as donor cell ( resistant to 
vancomycin  ) and the isolate  
SMH11(resistant to cefotaxim)  as 
recipient cell.  

Chromosomal DNA   

  

Plasmid DNA 

2 1 4 5 6 3 
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Results revealed that the conjugation 
between the SMH11 and SMP2 isolate 
was not successful. The conjugation 
frequency for these transconjugants 
was relatively very low.                                                                     
The transconjugants  did not 
expressed their antibiotic resistance  
because they were  not able to grow in  
selective medium containing  
cefotaxim ( at final concentration of 30 
µg/ml) and vancomycin (at final 
concentration of 30µg/ml) and not 
acquisition  of  resistance to antibiotics  
in  recipient  cell .    
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ABSTRACT 
 
 
Thalassemia is a global public health problem. The present study aims to investigate 
the potential of Fourier Transform Infrared (FTIR) spectroscopy as a fast tool in the 
diagnosis and screening of purity DNA from whole blood of patients with α and β 
thalassemia.  Twenty three patients with α and β-thalassemia were studied and 
compared to twelve healthy individuals. DNA was extracted from whole blood pool of 
control and patients, then   it was purified using spin column of (1×6 cm) of Sephadex 
G-25. The FTIR results indicated presences of differences in vibration bands 
between α and β-thalassemias, these were : disappearance of vibration bands of 
streching (CH2), and streching (C=O), in β-thalassemias. While disappearance of 
vibration band of binding (C-H) phenyl was observed in α-thalassemia. These finding 
could help understand possibility of FTIR to screening and diagnosis DNA 
thalassemia. 
 
Key words: thalassemia  , DNA , purification , FTIR , spectroscopy 
 
 

  
  الملخص باللغة العربية

  
    فحص امكانية استخدام طيفتهدف الدراسة الحالية الى . تعتبر الثلاسيميا من المشاكل الصحية العامة العالمية

FTIR في تشخيصDNA عينة من 23 تضمنت الدراسة.  المنقى من دم المرضى المصابين بالثلاسيميا الفا وبيتا 
 1x6( وتنقيته باستخدام عمود DNAتم استخلاص .  عينة من الاشخاص الاصحاء12المرضى المصابين بالثلاسيميا و

ثلاسيميا - لالفاFTIR     الحزم لطيفتلنتائج وجود اختلافات في اهتزازاوقد اظهرت ا . G-25من السفادكس ) سم
 لوحظ اختفاء ابينم, ) C=O(ومط )CH2(حيث تبين اختفاء حزم مط , ثلاسيميا-عند مقارنتها مع نظيرتها في البيتا

 في FTIRستخدام طيفهذه الاختلافات تقودنا الى إمكانية ا. ثلاسيميا-لحلقة البنزين في الالفا) C-H(حزمة انحناء 
  . تشخيص الثلاسيميا
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INTRODUCTION 
 
 
Thalassemia is a global public health 
problem (1).  It is a hereditary anemia 
resulting from defects in hemoglobin 
production (2). Structural hemoglobin 
(Hb) variants typically are based on a 
point mutation in globin gene that 
produce a single amino acid 
substitution in a globin chain 
(3).Thalassemia results from 
quantitative reductions in globin chain 
deletion or from mutation that 
adversely affect the transcription or 
stability of mRNA 
products(3).Depending on which 
globin chain is ineffectively 
synthesized, thalassemia are 
classified into two types : α 
thalassemia and β thalassemia(4),(5). 
The two types of thalassemia can be 
diagnosed by special NA testing, the 
most  common methods used for Hb 
A2 determination are elution after 
electrophoresis , micrography on DE-
52 and HPLC(6).It should be pointed 
out that ,even if there are definite 
elution times of the peaks at HPLC or 
specific positions of the bands at 
electrophoresis , the precise 
identification of an hemoglobin variant 
must be performed by more complex 
methods and definitely by DNA 
analysis of α and β globin genes(6). 
Infrared(IR) spectroscopy has become 
an ideal complementary analytical toll 
to diagnose various common 
hematological disorders, IR 
spectroscopic based techniques can 
be used to analyze DNA alteration , 
secondary structural changes in 
proteins , and to profile cellular lipids 
(7). 
The aim of this study was to 
investigate the potential of Fourier 
Transform Infrared(FTIR) 
spectroscopy as a fast  tool in the 
diagnosis and screening of α and β 
thalassemia. 
 
 

 
MATERIALS AND METHODS 
 
 
Subject: the present study includes 
(23) patients with thalassemia (11: α 
thalassemia and 12: β thalassemia) 
were attending Ibn-Albaladi hospital in 
Baghdad city. As a control 12 healthy 
individuals were included in this study. 

 
Samples: Blood samples into EDTA 
tubes(2ml) were taken from healthy 
donors and patients with thalassemia 
α and β, and stored at -20 until being 
used. 
 
Methods 
 
DNA Extraction: DNA was extracted 
from whole blood using buffer A(Tris 
hydrochloride, sucrose, and triton x-
100), buffer B [Tris hydrochloride, 
EDTA, urea, and sodium dodecyl 
sulfate(SDS)],and buffer C (Tris 
hydrochloride and EDTA) with two 
types of solvents depending on 
methods of (8). 
 
DNA Purification: A spin column of 
(1×6 cm) of Sephadex G-25 was used 
for purification of extracted DNA from 
whole blood of control and patients 
with thalassemia depending on 
methods (8). 
 
FTIR Spectrum: The FTIR spectra of 
DNA in pre and propurification of 
control and patients with thalassemia α 
and β were studied on Shimadzu 
Fourier Transform Infrared 
Spectrophotometer  (FTIR-8400S). 
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RESULTS AND DISCUSSION 
 
 
The DNA was extracted from whole 
blood of control and patients with 
thalassemia α and β by mixed 5 ml of 
pool whole blood with lysis buffer to 
lyse the cells then the fraction was 
suspended in a buffer containing 
strong protein denaturating agent SDS 
and urea. The dissociated DNA was 
extracted twice with phenol/chloroform 
to remove most of the proteins. The 
purification of DNA from the crude 
extract was achieved using Sephadex 
G-25 column to remove the 
contaminating proteins. The 
concentrations of DNA were 
determined by measuring the 
absorbance (A) at 260 nm, also the 
A260/A280 ratios were determined to 
check for protein contamination (Table 
1).  
 

Table (1):  Purity and yield of DNA 
purification from whole blood of control 

and patients with thalassemia 

 
 

   
A260(n

m) 

A280(n
m) 

  
A260/A

280 

Yield 
(µg/
ml) 

   
Control 

     
1.2455 

      
0.7158 

        
1.74 

     
24.9

09 
α-

thalasse
mia 

     
1.2427 

      
0.6747 

        
1.84 

     
24.8

35 
β-

thalasse
mia 

     
1.3796 

      
0.6925 

        
1.99 

     
27.5

85 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 

The DNA concentrations and 
absorbance ratios represent the 
average values calculated for 12 ml 
blood samples from the same blood 
pool, extracted in a single run (9).  
The results of the present study 
indicated that the purity of DNA of 
control , α-thalassemia ,and β-
thalassemia were 1.74,1.84, and 1.99 
respectively. These results were in 
agreement with the general rule that 
any preparation of DNA with an 
A260/A280 greater than approximately 

1.7 is called pure(10), (11).Also these   
results were in agreement with the 
results obtained by (8) who isolated 
DNA from whole blood of myocardial 
infarction patients for studies on the 
apolipoprotein B gene. 
The definitive diagnosis of some 
hemoglobinopathies and thalassemia 
that involve combinations of genetic 
defects may require DNA analysis(12). 
From a molecular and biochemical 
perspectives, IR spectroscopy has 
been explored for hemoglobin 
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reactions and structures 
(13).Meanwhile the scope of IR 
spectroscopy has been extended to 
the study of clinically relevant proteins 
leukemia cells from healthy 
lymphocytes detection of drug 
resistant cell populations in leukemia 
patients(14) and monitoring of glucose 
fluctuations in diabetic patients(15). 
Liu et.al. reported that the IR spectra 
revealed changes in the secondary 
structures of hemoglobin from beta 
thalassemia patients compared with 
that from control(16). 
Fourier transform infrared 
spectroscopy was used in the present 
study to investigate it as a fast tool in 
the diagnosis and screening of DNA 
thalassemia. 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure (1): FTIR spectrum of impurity DNA of control group. 
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Figure( 2): FTIR spectrum of impurity DNA of of α-thalassemia patients 

 
 

No differences in FTIR spectra were observed of impurity DNA of control (Figure 1) 
compared with those of α-thalassemia (Figure 2) and β-thalassemia (Figure3), while 
the FTIR spectra of purity DNA of control (Figure 4), α-thalassemia (Figure5) and β-
thalassemia (Figure 6) indicated presence of differences in vibrations as   shown in 
(Table 2). 

 

 
 
 

Figure (3): FTIR spectrum of impurity DNA of of β-thalassemia patients 
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Figure( 4): FTIR spectrum of purity DNA of control group 

 

 

 

Figure (5): FTIR spectrum of impurity DNA of α-thalassemia patients 
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Figure( 6): FTIR spectrum of impurity DNA of β-thalassemia patients 

 

 

Table (2): FTIR spectra data of DNA control and thalassemia patients 

Group O-H 
str.cm-1 

N-H 
str.cm-1 

CH2 
str.cm-1 

C=O 
str.cm-1 

C-O-C    
str.cm-1 

C-O 
str.cm-1      

      

C-H phenyl 
bend.cm-1 

Control 3437 3350 
1624 

2852 
2924 

1666 1157 1058 783 

α-thalassemia 3350 3350 
1627 
1592 

2939 1666   —      —        — 

β-thalassemia 3441 3421 
1636 

  —   —   —    — 667 

 

FTIR spectrum of purity DNA from 
whole blood of control group shown 
characteristic features: band at 3437 
cm-1, 3350 cm-1  and 1624 cm-1, 2924 
cm-1, 1666 cm-1, 1157 cm-1,1058 cm-1, 
and 783 cm-1 attributed to streching 
(O-H) , streching(N-
H),streching(CH2),streching(C=O), 
streching (C-O-C), streching (C-O) 
,and binding (C-H)phenyl respectively. 
In compared to the FTIR spectrum of 
purity DNA from whole blood of α-
thalassemia , it have been observed 

disappearance of vibration bands of 
streching (C=O),streching(C-O-C), and 
binding (C-H)phenyl. Meanwhile the 
FTIR spectrum of purity DNA from 
whole blood of   β-thalassemia 
compared with that of the control 
shown disappearance vibration bands 
of streching (CH2), streching (C=O), 
streching(C-O-C) ,and streching(C-O) . 
Several differences of vibration bands 
of FTIR spectra were observed in the 
present study between α and β-
thalassemias, these were 
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disappearance of vibration bands of 
streching (CH2), and streching (C=O). 
On the other hand, disappearance of 
vibration band of binding (C-H) phenyl 
was observed in spectrum of purity 
DNA of α-thalassemia. These findings 
could help understanding the possible 
mechanism for screening and 
diagnosis thalassemia. These results 
were in agreement with the results 
obtained by (17) who demonstrated 
the possibility screening of β-
thalassemia by FTIR (17). On the 
other hand, (18)  reported that FTIR 
can be used to measure differences in 
protein structure which related to 
biological control mechanisms(18). 
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ABSTRACT 

 

A Pseudomonas strain, designated SP9, was isolated from clinical specimens and 
identified as Pseudomonas aeruginosa based on morphology; conventional 
biochemical and physiologic tests. One antimicrobial substances produced by this 
strain proved to be phenazine bio-product, based on TLC, HPLC and IR. For purpose 
of studying of the antimicrobial activity, gel filtration was employed in the purification 
of phenazine. The bio-product is effective against Bacillus subtillus, Staphylococcus 
aureus, Staphylococcus epidermidis , Escherichia coli and Salmonella typhi and 
Candida albicans. 
 
Key words: Phenazine, isolation, characterization, Pseudomonas aeruginosa. 

 

  الملخص باللغة العربية 

  

 اعتماداً Pseudomonas aeruginosa، من نماذج سريرية وشخصت على انها Pseudomonas ،SP9عزلت الـ 
لة مادة ضد ميكروبية شخصت علـى  أنتجت هذه العز . على الاختبارات المظهرية، الفسلجية، الكيميائية الحيوية التقليدية      

ولغرض دراسة النشاط الضد ميكروبي استخدم      . IR و   TLC  ،HPLCانها المنتج الحيوي الفينازين باستخدام التقنيات       

 Bacillus subtillus, Staphylococcusوجد ان المنتوج الحيوي فعالُ ضـد؛  . الترشيح الهلامي في تنقية الفينازين

aureus, Staphylococcus  Salmonella typhi,  Escherichia coli , epidermidis و  .Candida 

albicans  
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INTRODUCTION 

  

Pseudomonas aeruginosa is a 
Gram negative bacteria that cause 
both acute and chronic diseases in 
susceptible patients population (1). 
Pseudomonas aeruginosa secrets 
numerous proteins and secondary 
metabolites, with many biological 
effects against pathogens which 
cause these diseases (20). 
Phenazine have been known as a 
groups of the most important 
metabolic products which 
produced by Pseudomonas 
aeruginosa (3). More than 100 
different phenazines structural 
derivatives have been identified in 
nature, and over 6000 compounds 
that contain phenazine as a central 
moiety have been synthesized (4). 
These secondary metabolites are 
produced by a variety of bacteria, 
especially Pseudomonads and 
have been studied intensively 
virulence (5). Perhaps the most 
studied phenazine is pyocyanin 
which produced by Pseudomonas 
aeruginosa. Pyocyanin was 
isolated originally from patient 
wounds and subsequently 
demonstrated to be associated 
with infections caused by 
Pseudomonas aeruginosa. The 
presence is associated with high 
morbidity and mortality in Immune 
- compromized patients such as 
cystic fibrosis (6),(7). Phenazines 
are associated with antitumor 
activities (4), 8). Cells that are 
activity respiring, such as tumor 
cells, appear to be more 
susceptible to respiratory 
interference caused by phenazine 
compounds. Also, phenazine 
derivatives known to interfere with 
topoisomerase I and II activities in 
eukaryotic cells. Cancer cells, 
having high levels of both 
topoisomerases, are more 
susceptible to this interference. 
For example, active proliferation of 
human lymphocytes was inhibited 
by pyocyanin (9). The 

development of synthetic 
anticancer phenazine derivatives 
is an ongoing area of research 
aimed at combining known 
phenazine biological activities with 
increased target specificity to 
words cancer cells (10),(11). 
Phenazine compounds can be 
used to obtain board spectrum of 
antibiotic activity toward bacteria, 
fungi, and animal tissues (8). 
Phenazine derivatives were also 
chosen to reduce the use of 
chemical pesticides in agriculture 
(12). The studies showed that 
phenazine compounds also have 
antimicrobial activity against 
strains of Bacillus subtilis, Candida 
albicans, Enterobacter 
aeruogenes, and Escherichia coli. 
Phenazine also owing activity 
against Mycobacterium 
tuberculosis (13) and some plant 
pathogenic bacteria such as 
Erwinia carotovora and Ralstonia 
solanacearum (14). 
The objectives of the present work 
is to isolation and identification of 
phenazines produced by 
Pseudomonas aeruginosa and 
study their activity against different 
microorganism. 
 

 
MATERIALS AND METHODS 

 
Production of phenazine product 
Ps. aeruginosa were isolated by using 
cetrimaid agar. Cultures of Ps. 
aeruginosa were grown on King's A 
medium at 37°C for 11 days. 1ml of 
the suspension used to inoculate 
100ml of Modification of Pseudomonas 
P medium (PsP) The composition of 
the modified medium is as follows: DL- 
alanin 2 g, Sodium citrate 10 g, 
Potassium sulfate 8.6 g, Potassium 
chloride 1.4 g, Magnesium sulfate 1.4 
g, Dipotassium hydrophosphate 5 g. 
(15). All components were added to 1 
liter of distilled water. pH was adjusted 
to 7.2-7.3 and sterilized by filtration 
through Millipore filters 0.45µm. The 
medium suspended as 100ml in a 



    International Journal for Sciences and Technology     Vol. 6 No. 4, December  2011      77  

 

250ml Erlyenmeyer flask, incubated at 
37°C on rotary shaker at 110 rpm for 3 
days. 
 
Bacterial strains 
 
Bacillus subtillus, Candida albicans, 
Escherichia coli, Klebsiella spp., 
Pseudomonas aeruginosa, 
Staphylococcus aureus,  
Staphylococcus epidermidis and 
Salmonella typhi, were obtained from 
Baghdad university /college of 
science/ biotechnology department. 
 
 
Standardization of Phenazine  
 
Maximum absorbance of phenazine 
(sigma, U.S.A.) was determined by 
scanning of wavelength using UV 
scanning spectrophotometer. 
Chloroform was used as reference 
sample. Different concentration of 
phenazine were used (50, 100 , 200, 
300, 400, 500, 600, 700, 800, 900, 
1000 µg/ml) for recording absorbance 
at 375 nm.  
 
Measurement of pigment 
concentration 
 
Dark – blue chloroform extract was 
measured by UV-spectrophotometic 
analysis at 690 nm. Pure chloroform 
was used as blank. Calculate of 
pyocyanin concentration was carried 
out as described by: (16) 
 
 
The result multiple with molecular 
weight of pyocyanin (210.2) and the 
value in µg/ml (17). 

 
Extraction of phenazine 
 

Ps. aeruginosa isolate (SP9) was 
grown at 37 °C in PsP medium. The 

cultures were incubation in rotary 
shaker at 110 rpm for 3 days. 
Phenazine product was extracted 
employing the method described by 
Chancey et al and Kumaresan et al 
(18,  19). Five milliliters of each culture 
was centrifuged (5000 rpm) for 30 
minutes, and the supernatant was 
acidified (pH 2) with concentrated HCl. 
Then 5 ml of benzene was added.  
Samples were mixed for 1 hour and 
centrifuged. Four milliliters of the 
benzene layer was decanted and dried 
under air. Samples were resuspended 
in 1 ml of 0.1 N NaOH, and the 
absorbance at 375 nm was 
determined. 
 
Thin layer chromatographic method 

(TLC) 

 

The techniqe of TLC was used as 
described by (20) with the some 
modification. The sheet of silica gel 
60f-254, was used for analyzing 
samples. Slotting line was marked 1 
cm from bottom edge of the plate. A 
liquid of standard phenazine and 
sample dissolved in chloroform were 
spotted the plate was left few minutes 
to dry in dark condition before 
development. The TLC plates were 
developed in chloroform-methanol (9:1 
v/v), until the solvent front reached a 
mark distance from the spotting line. 
The plate was removed and left to dry. 
The plate examined under UV light 
and calculated Rf values. 
 
High performance liquid 
chromatography (HPLC) 
 
Analysis was performed with a 
Shimadzu LC-2010 AHT liquid 
chromatography (Japan)  with 
Reodyne 7125, 20µl injector, a 
Shimdzu SPD-2010 A UV-visible 
detector set at 375 nm and the column 
used (250×4.6 mm) C18, 5 µm particle 
size was used. The mobile phase was 
100% acetonenitrile (CAN). The flow 

Luminary density of 
pyocyanin suspension 
in wave length 690 nm 

=Pigment 
concentration 

4.3 × 106 
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Band 1 
standard 
phenazi

rate was 0.5 ml.min-1. The column 
temperature was maintained at 30 °C. 
 
 
Identification of phenazine 
compounds by Infra Red (IR) 
 
IR spectra of phenazine separated 
from isolate (SP9) culture was carried 
out by using FTIR spectrometer, 
Shimadzu (Japan) and compared with 
standard phenazine s described by 
Aunchalee, et al. (14). 

 
 
Gel filtration chromatography  
 
3 ml of crude phenazine was loaded 
into the, which packaged by sephadex 
G25, column. Then the column eluted 
with Tris buffer (0.01M with pH 7.5 
contain 0.1% of Triton X100 and 
0.25M sodium chloride). At flow rate of 
1 ml/ 3min. In eluted fractions were 
detection of phenazine was carried out 
by employing UV-visible 
spectrophotometer at a wave length of 
375 nm. Results were plotted as 
optical density and fraction number. 
 
 
Biological activity of phenazine 
antibiotic 
  
Determination of phenazine activity 
was done by using paper disk method: 
Filter paper (watman) discs 5.5 mm in 
diameter are prepared beforehand and 
sterilized by autoclave at 121°C for 15 
min, then sterile paper disk was taken 
using forceps, and dipped in certain 
concentration of phenazine (50, 100 
and 200 µg/ml) and placed on the 
surface of Moller-Hinten agar that 
incubated with certain microorganism. 
Then the plates incubated for 24 hour 
in 37°C. The inhibition zone around 
the disk was measured. 
 

 

 
 
 
 

RESULTS AND DISCUSSION  

 
Identification of the isolates 
 
The isolates were identified as 
Pseudomonas aeruginosa using 
cultural and biochemical tests along 
with their ability to produce pyocyanin 
pigment .The testes were compared 
with schematic diagram proposed by 
Holt et al (21). Isolate SP9 was 
selected as the highest producer 
among other strains. The strain 
produce as much as 0.174 mg/ml.  
 
Separation and Identification of 
phenazine from cultural medium  
 
Separation and  Identification of 
phenazine from cultural medium was 
carried as described in the material 
and methods. TLC was carried out 
using the solvent system  chloroform: 
methanol (9:1 v/v)  (see materials and 
methods). A band 2 with Rf 0.71 was 
identified as phenazine product (Fig 
1). Biological activity when tested 
using ( 22). 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

Figure (1): Identification of phenazine 
by TLC 

 

 

 

 
 
 
 

Band 2 
sample 
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Identification of pheazine by HPLC 

 

A typical separation of phenazine was 
carried using HPLC system.  
The presence of three peaks with a 
retention time of; 7.82 min, 7.95min, 
8.3min  in comparison  with standard 
phenazine ( retention time of 7.9 min) 
were obtained. These results agree 
with that of Chang and Blackwood 
(27). The authors demonstrated the 
ability of Pseudomonas aeruginosa to 
produced many phenazine derivatives 
beside pyocyanin. Other workers 
reported that, strains of Pseudomonas 
aeruginosa can produce a variety of 
redox-active phenazine compounds 
included pyocyanin, phenazine-1-
carboxylic acid (PCA), 1- hydroxy 
phenazine (1-OH-PHZ), and 
phenazine-1-carboxamide (PCN) (23, 
24).   Chin-A-Woeng et al (12) 
indicated that the approximate 
concentration of phenazine was 
calculated from figure 2 as 281µg/ml in 
comparison  with 
standard curve of phenazine product. 
 
 
Identification of pheazine by IR 
 
Further confirmation and identification 
of the metabolite separated from 
culture of SP9 was carried by IR. The 
spectrum shown in (Fig 3) indicate the 
presence of phenazine as shown in 
(Table 1). These results agree with 
that of Makarand etal (13). 
 
Purification of phenazine by Gel 
filtration 
 
Purification of phenazine was carried 
out by using gel filtration (sephadex 
G25) (25). The results of elution were 
shown in Figure 4. The eluents 
showed antimicrobial activity were 
pooled and concentration of phenazine 
was measured as descriped in the 
material and methods. The 
concentration of the phenazine was 
approximately 200 µg/ml. 

 
Antimicrobial activity of phenazine 

product 

 

Different concentrations of phenazine 
product were employed  (50, 100 and 
200 µg/ml) and tested  against the 
following  microorganisms: Bacillus 
subtillus, Staphylococcus aureus and  
Staphylococcus epidermidis,  
Escherichia coli,  Klebsella spp., 
Salmonella typhi, Pseudomonas 
aeruginosa and Candida albicans. 
Results of the test is presented in 
Figure 6. phenazine product was  
active against all organisms except  
Pseudomonas aeruginosa and 
Klebsiella spp. The MIC  of  purified 
phenazine was found to be 200µg/ml. 
This concentration was more effective 
against Staphylococcus aureus and  
Staphylococcus epidermidis than 
Escherichia coli and Salmonella typhi.   
 

Also antimicrobial activity against 
Candida albicans is more stronger 
than Escherichia coli and Salmonella 
typhi (26) 
These results are in agreement with 
that results of (13). However others 
demonstrated that the activity of 
phenazine antibioties are 
concentration dependence (27).  
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Table (1): Absorbation bands of FTIR for cycle compounds of phenazine antibiotic 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure (2): identification of phenazine by HPLC. a- standard phenazine.        b- Sample of extract 

phenazine separation from SP9 isolate 

 

 

 

 

compounds H-O 
C-H 

aromatic 
C=N 

C=C 

aromatic 
C=O C-O C-N ip O-H 

ip C-H 
aromatic 

oop C-H 
aromatic 

Standard 
phenazine 

3475.73  3059.10 1627.90 1554.63 1469.76 1323.17 1284.59 1207.44 856.39 748.38 

Sample  3475.73 2958.80 1635.64 1558.48 1458.18 1361.74 1211.30 1184.29 852.54 744.52 

a 

b 
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Figure (3): FTIR measurements for: a- standard phenazine b- sample 
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ABSTRACT 

 

 

 

 

This study was carried out to find the effect of different polymers which are low grade 
of hydroxyl propyl methyl cellulose, (HPMC), sodium carboxy methyl cellulose 
(NaCMC), pectine , methyl cellulose (MC) and the high grade of hydroxyl propyl 
methyl cellulose and different amounts of these polymers on the release of 
theophylline using hydrodynamically balanced system as floating sustained release 
drug delivery system. The effect of these polymers on the lag time was studied and 
all the polymers gave a lag time less than 1 minute except methyl cellulose gave a 
longer time and changing the amount of sodium bicarbonate had impact the lag time 
and as the amount of sodium bicarbonate increased the lag time decreased and 
increasing the polymer amount led to decrease the lag time.    
In all formulas, the polymer contents have been changed from 100 to 150 and 200 
mg and just sodium carboxy methyl cellulose gave a significant effect as a retardant. 
High grade of HPMC gave highly significant effect in comparison with other polymers. 
The combination of carbomer with NaCMC also showed significant effect on the 
release of theophylline.  
These findings are suggesting a promising hydrodynamically balanced delivery 
system for theophylline as a sustained release dosage form. 
 

  الملخص باللغة العربية 
  

المستوى القليل من الهيدروكسي بروبيل مثيل :هذه الدراسة لايجاد تاثير تنوع البوليمرات وتركيزها وهي  أجريت
والمستوى العالي من الهيدروكسي بروبيل ، والبكتين والمثيل سليلوز ، و الصوديوم كاربوكسي مثيل سليلوز ، سليلوز 

تقنية فاعلية التوازن المائي لإعطاء التأثير الطويل الأمد باستخدام يوفيلين من الحبوب العائمة مثيل سليلوز على تحرر الث
  .و كقرص عائم

 دراسة تأثير هذه البوليمرات على الوقت المتأخر وكل البوليمرات أعطت وقت متأخر اقل من دقيقة عدا المثيل تتموقد 
،  على الوقت المتأخر للطوفان واضحا تأثيرايكاربونات الصوديوم تغيير تركيز بلكان كما . سيليلوز أعطى وقت أطول

فبزيادة التركيز لمادة البيكاربونات الصوديوم قل الوقت المتأخر للطوفان وأيضا زيادة كمية البوليمرات قللت الوقت 
 تأثير الصوديوم  ملغم وكان فقط200 و 150 ملغم إلى 100 قد تم تغيير تركيز البوليمرات من و.  المتأخر للطوفان

والمستوى العالي للهايدروكسي بروبل مثيل سليلوز اعطى .  كاربوكسي مثيل سليلوز واضح كمقلل لتحرر الثيوفيلين
 اأعطى تأثيرومزج الكاربومير مع الصوديوم كاربوكسي مثيل سليلوز .  واضحا بالمقارنة مع باقي البوليمرات اتأثير

ئج تقترح إمكانية تحضير الثيوفيلين باستخدام تقنية فاعلية التوازن المائي لتحضير هذه النتا.  لتحرر الثيوفيليناليعا
           .الثيوفيلين كشكل دوائي طويل الامد
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INTRODUCTION 

 

Rapid and unpredictable 
gastrointestinal transit could result in 
incomplete drug release from the 
device above the absorption zone 
leading to diminished efficacy of the 
administered dose (1). Gastroretentive 
systems can remain in the gastric 
region for several hours and hence 
can significantly prolong the gastric 
residence time of drugs. Prolonged 
gastric retention improves 
bioavailability, reduces drug waste, 
and improves solubility for drugs that 
are less soluble in a high pH 
environment of small intestine (2). It 
has applications also for local drug 
delivery to the stomach and proximal 
small intestine (3). Therefore, different 
approaches have been proposed to 
retain the dosage form in the stomach. 
Those approaches include the use of 
high density dosage form (4); 
concomitant administration of drugs or 
excipients, which slows the motility of 
stomach (5); using bioadhesive or 
mucoadhesive dosage form (6). But 
the simplest and possibly the most 
elegant way to improve drug 
absorption is to hold a drug delivery 
system above the absorption window, 
because most absorption windows are 
located in the proximal small intestine 
(duodenum) and the most effective 
strategy will be to hold the formulation 
in the stomach. When a drug is 
formulated with gel forming 
hydrocolloid and carbon dioxide 
generating agents, it swells in the 
gastric fluid as it gets contact with the 
aqueous medium. Formation of CO2 
and entrapment of that gas into the 
polymeric gel causes swelling of the 
dosage form resulting a bulk density 
less than 1. It then remains buoyant in 
the gastric fluid, resulting a prolonged 
gastric residence time. This floating 
dosage form is well known as a 
Hydrodynamically Balanced System 
(HBS) (7). 

Theophylline is the most common 
orally administered bronchodilator. It is 
the standard drug substance for the 
treatment of bronchial asthma, chronic 
obstructive airway disease, status 
asthmatic's, bronchial emphysemas 
and shortness of breath caused by 
right heart failure due to obstructive 
pulmonary disease (8). Peak serum 
theophylline concentration occurs 1-2 
h after ingestion of liquid preparations, 
capsules and uncoated tablets and 
between 4 to 12 hrs. after ingestion of 
sustained release preparations. 
Optimum serum theophylline 
concentration ranges from 10-20 µg 
/ml (9-13). 

    
The aim of the present study was to 
prepare and characterize extended-
release floating theophylline matrix 
tablets using many hydrophilic 
cellulose derivatives such as low and 
high grade of hydroxy propyl methyl 
cellulose, sodium carboxy methyl 
cellulose, pectin, methyl cellulose.  
Investigations showed the effect of 
types and amount of different 
polymers on the buoyancy (lag time 
and floating period) and release (rate 
and mechanism) of theophylline from 
the prepared tablets.  The study also 
involved the effect of carbomer 
amount (as a retardant agent) on the 
release of theophylline from the 
selected formula. The effect of sodium 
bicarbonate concentrations on the 
buoyancy of the prepared floating 
tablet is also studied. The results were 
evaluated by Kors mayer  peppas 
equation to propose the mechanism. 
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MATERIALS AND METHODS 
 

 
 
 

Materials:  

 
Theophylline was a gift from AL –
Hukamaa drug industry ( Mosul-Iraq) 
while all the polymers were purchased 
(high and low grade HPMC Seppic 
Japan), (carboxy methyl cellulose and 
methyl cellulose by BDH chemical 
LTD.Pool  England),( Carbomer 940 
by Goodrich, U.S.A.) (pectin from SDI 
–Samarra drug industry-Samarra-
Iraq). 
 
Methods: 

 
Preparation of floating tablets of 
theophylline 

 
The active ingredient (100 mg) and 
other excipients (sodium 
bicarbonate,PVP, magnesium stearte 
in addition to avicel pH 101 to keep the 
weight of final tablets within certain 
limits)were accurately weighted  
according to the formulations  in table 
1. Particular attention has been given 
to ensure thorough mixing and phase 
homogenization. The appropriate 
amounts of the mixture were 
accurately weighted in an electronic 
balance for the preparation of each 
tablet and finally compressed using 9 
mm flat face punch aTDP-single punch 
tablet machine(Shanghai TainHe 
Pharmaceutical machinery Co. ltd) 
using direct compression method and 
the hardness of all tablets are fixed at 
5 ton\cm2. Before compression, the 
surfaces of the die and punch were 
lubricated with magnesium stearate. 
All the preparations were stored in 
airtight containers at room 
temperature. 
 
Determination of in vitro floating lag 
time 
 
The in vitro buoyancy was determined 
by floating lag time, according to the 

method described by Rosa and 
coworkers (1994). The tablets were 
placed in a 100 ml beaker containing 
0.1N HCl. The media was kept in a 
stagnant condition and the 
temperature was maintained at 37oC. 
The time required for the tablet to rise 
to the surface and float was 
determined as floating lag time (14). 
 
 
Effect of types and amount of 
polymers: 
 
Different types of polymers; low grade 
of hydroxyl propyl methyl cellulose 
(HPMC), sodium carboxy methyl 
cellulose(NaCMC), pectine , methyl 
cellulose (MC) and the high grade of 
hydroxyl propyl methyl cellulose were 
used. Each polymer used in different 
amount 100 mg, 150 mg and 200 mg 
to study their effect on the buoyancy ( 
lag time ), floating period and drug 
release (formula 1 to formula 15). 
 
Effect of sodium bicarbonate on lag 
time 
 
Sodium bicarbonate amount has been 
changed from 25 mg in the selected 
formula 10 to 50 mg and 75 mg in 
formulas 16 and 17 respectively. 
 
 
Effect of carbomer as a retardant 
 
Carbomer was added as a retardant 
with different amounts 19 mg and 28.5 
mg per tablet as in formulas 18 and 19 
respectively.  
  
 
Dissolution study 
 
The release of theophylline from 
floating tablets was determined by 
using Dissolution Tester USP XXII in 
paddle method. The dissolution test 
was performed using 900ml 0.1N HCl 
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solution at 37°C ± 0.5oC temperature 
and at 50 rpm. At 15 , 30 minutes and 
at every 1 hour interval samples of 5ml 
were withdrawn from the dissolution 
medium and that amount was replaced 
with fresh medium to maintain the 
volume constant till the end of 
experiment period (8 hours). The 
samples were filtered and diluted to a 
suitable concentration with 0.1 N HCl 
solution.  Absorbance of theophylline 
was measured at 273nm using a UV-
165-OPC spectrophotometer 
(Shimadzu, Japan). Cumulative 
percentage drug release was 
calculated. 
 
 
Kinetic modeling of drug release 
 
To study and characterize the drug 
release mechanisms from formulas, 
the Korsmeyer –Peppas model was 
applied: 
Mt / M∞ = k × t n  
Where Mt is the amount of released 
drug at time t, M∞ is the overall 
amount of the drug, k is the constant 
incorporating structural and geometric 
characteristics of the controlled 
release device, and n is the release 
exponent indicative of the drug release 
mechanism. The rate constant k and 
the diffusional exponent n can be 
obtained from the intercept and the 
slope of a plot of lnMt / M∞ versus ln t 
respectively. 
When n ≤0.45 corresponds to a 
Fickian diffusion, and if 0.45<n<0.89 
corresponds to anomalous transport, n 
≥ 0.89 indicates to a zero order or 
case II transport .Anomalous transport 
is due generally to the swelling of the 
system in the solvent before the 
release takes place in addition to 
polymer relaxation, while case II 
represents polymer relaxation (15), 
(16), (17). 
 
 
Statistical analysis 
 
Student t-test was used to determine 
the relation between 2 parameters. 
 

 
RESULTS AND DISCUSSION 
 
 
In vitro buoyancy study 
 
Formulations were evaluated for in 
vitro buoyancy and all formulations 
had floating lag times below 1 minute 
except  formulas 10 and 11 where 
methyl cellulose used and the lag time 
increased to 4 and 5 minute and this 
may be due that methyl cellulose does 
not swell in stomach environment as 
much as in the intestinal fluid (18). 
Similar impact had gotten with 
Metronidazole floating tablet using 
methyl cellulose (19). 
Floating lag time was reduced due to 
increasing the amount of polymers as 
shown in figure 1 and table 1, this may 
be due to the fact that increasing the 
amount of polymers caused rapid 
formation as well as entrapment of 
CO2 gas into the hydrophilic polymeric 
gel which eventually resulted in 
reduction of floating lag time. From the 
above results formula 10 was selected 
to evaluate the effect of sodium 
bicarbonate in different amount. It was 
found that increasing sodium 
bicarbonate amount from 25 mg 
(formula10) to 50 mg ( formula 16) and 
75 mg (formula 17) led to decrease the 
lag time clearly as shown in figure 8 
and this may be due to formation of 
large quantities of bubbles inside the 
tablet.  
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Table (1) Composition of different formulations of floating tablets 

 
19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 Formula no. 

100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 Theophylline 
anhydrous 

71.5 81 50 75 - 50 100 - 50 100 - 50 100 - 50 100 - 50 100 Avicel PH 
101 

25 25 75 50 25 25 25 25 25 25 25 25 25 25 25 25 25 25 25 NaHCO3 

60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 60 P.V.P 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 Mg. stearte 

- - - - - - - - - - - - - - -- - 200 150 100 HPMC, low 
grade 

- - - - - - - - - - - - -- 200 150 100 - - - NaCMC 

- - - - - - - - - - 200 150 100 -- -- - - - - pectine 

- - 100 100 - - - 200 150 100 - - - - - - - - - Methyl 
cellulose 

- - - - 200 150 100 - - - - - - - - - - - - HPMC high 
grade 

28.5 19 - - - - - - - - -- - - - - - -- - - Carbomer 
934 

100 100 - - - - - - - - - - - - - - - - - NaCMC 

 

 

 
Effect of type and amount of 
polymers on release of theophylline 
and floating period 

 
Table (2) shows that changing in the 
amount of the polymers were studied 
from all the prepared formulas. This 
effect was shown clearly in the figures 
2,3,4,5 and 6. 
The release of theophylline from all 
prepared formulas is shown in table 
(2) Effect of changing the amount of 
polymers used is shown in figures 2-6. 
The percent released of theophylline 
was increased abruptly at the initial 
level within first 30 minutes and this 
may be due to the presence of soluble 
component sodium bicarbonate in the 
formulations resulting in  increase in 
drug release rate this possibly due to 
the formation of channels which 
stimulated water penetration into the 
inner part of the matrix and thus 
exposed of new surfaces of tablet 
matrix to the dissolution medium (20). 
The effect of increasing the amount of 
low grade of HPMC as shown in figure  

 
 
-2 from 100, 150 to 200 in formulas 
(1,2 and 3) led to decrease in  
releasing theophylline  76.1%, 74% 
and 67.9% respectively and it was not 
significant (p>0.05) and their floating 
periods were 5 hours while their 
release stayed to the end of 
experiment period, and this may be 
due to that tablet was disintegrated to 
small floating pieces with gel forming 
as a small unit of the main tablet.   
 
On the other hand  increasing NaCMC 
amount as shown in figure-3 (in 
formulas 4,5 and 6) has a significant 
affect(p< 0.05) on  decreasing the 
release of  theophylline ( 80%, 53.6% 
and 52.5%) respectively and the 
floating periods were 6 hours to 
formulas 4 and 5 while formula 6 was 
7 hours their release stayed for the 
end of experiment period. This is also 
due to disintegration of the tablet to 
small floating pieces with gel forming 
as a small unit of the main tablet.  
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Table (2): Floating lag time, period and release parameters of floating tablets of 

theophylline 
 

N Rate (ln k) % release Floating 
period 

Lag time Formulas 

0.034 4.24 76.1 5 hours 1 sec F1 

0.073 4.14 74 5 hours 1 sec F2 

0.020 4.15 67.9 5 hours 1sec F3 

0.063 4.23 80 6 hours 25 sec F4 

0.145 3.64 53.6 6 hours 12 sec F5 

0.131 3.69 52.5 7 hours 6 sec F6 

0.073 3.86 100 2 hours 1 sec F7 

0.054 3.82 100 2 hours 1 sec F8 

0.042 3.8 100 2 hours 1 sec F9 

0.349 3.70 100 4 hours 5 min F10 

0.085 4.02 73 5 hours 4 min F11 

0.094 4.04 70.5 5 hours 30 sec F12 

0.337 3.03 42 8 hours 11 sec F13 

0.631 2.44 39.4 8 hours 5 sec F14 

0.549 1.91 33.4 8 hours 4 sec F15 

0.304 4.11 100 2 hours Less than 1 
sec 

F16 

------ --- 100 0.5 hours Less than 1 
sec 

F17 

0.125 3.65 51 8 hours 10 sec F18 

0.278 3.30 48.1 8 hours 10 sec F19 

 
 
  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure -1- The difference in lag time between formulas
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figure-2 Effect ofdifferent HPMC low grade concentration on 

the release of theophylline anhydrous
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Figure-4 shows the effect of increasing 
pectin amount which was not 
significant (p>0.05) on the release of 
theophylline in formulas 7, 8 and 9 and 
the floating of tablets were continued 
for 2 hours then disintegration 
happened and within 5 hours 100% of 
the drug released. This possibly due to 
the fact that pectine is completely 
soluble in water and form a viscous 
opalescent colloidal solution which 
flows readily (18).  
Effect of increasing the amount of 
methyl cellulose is shown in figure-5 
which was not significant (p>0.05) as 
in formulas (10, 11 and 12). Floating 
period of formulas 10 was 4 hours and 
after 6 hours disintegration happened 
to give 100% release of the drug while 
floating period of formulas 11 and 12 
was 5 hours and they disintegrated to 
small floating pieces with slow down 
release where 73% and 70.5% release 
obtained after 8 hours of the run. 
Effect of high grade HPMC (formulas 
13, 14 and 15) is not significant 
(p>0.05) on the release of the drug. In 
comparison to other polymers the 
release has a highly significant (p< 
0.01) effect on slowing down the 
release of theophylline and this could 
be due to that the high grade of HPMC 
has a greater clarity and fewer 
undispersed  fibers which gives a 
prolong action of forming gel barrier 

and promoting floating period to 8 
hours (18).    This finding was in 
agreement with other researchers 
(21), ( 22), (23). The release after 8 
hours of floating was 42%, 39.4% and 
33.4% respectively as shown in figure-
6. 
 

figure-4 Effect of different Pectin concentration on 

the release of theophylline anhydrous
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figure-5 Effect of different methyl cellulose 

concentration on the release of theophylline 

anhydrous
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figure-6 Effect of different high grade HPMC 

concentration on the release of theophylline 

anhydrous
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figure-3Effect of different NaCMC concentration on 

the release of theophylline anhydrous
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In corporation of carbomer as 
retardant together with NaCMC led to 
decrease the release from 80% 
(formula 4) to 51% (formula 18) and 
48% (formula 19) with floating period 8 
hours as shown in figure -7. 

 

figure-7 Effect of different concentation of carbomer 

on the release of theophylline anhydrous on 

formula 4 

0

20

40

60

80

100

0 2 4 6 8 10

time in hours

%
 r

e
le

a
s

in
g

 d
ru

g

formula 4

formula 18

formula 19

 
 
 
The impact of carbomer was 
significant (p<0.05) as a retardant and 
delayed the release after 8 hours of 
floating and this slow release may be 
of possible rapid surface hydration, 
which resulted in its swelling and the 
consequent formation of a gel layer, 
this layer slowly dissolved and eroded 
away exposing a new gel layer and 
this was going slower (led to slower 
drug release) by increasing the 
concentration of the polymer (24).  
 So, it is observed that incorporation of 
carbomer causes better retardation of 
theophylline release than increasing 
amount of NaCMC in the formulas.    
 
Kinetic study 
 
All formulas as shown in figure 8 gave 
a fickian diffusion according to 
equation Korsmeyer-Peppas equation 
where n values are less than 0.45 
except formulas 14 and 15 which gave 
more than 0.45, and this is a great 
matching with a goal of 
hydrodynamically balanced floating 
formulation. Where, a gel barrier is 
formed around the tablet and once the 

tablet touched the dissolution media 
and this led to entrapment of CO2 
bubbles in the tablet which is followed 
by floating. On the other hand, the 
formulas 14 and 15 showed non 
fickian diffusion that means anamolous 
transport which considered swelling of 
the system in the solvent before the 
release takes place in addition to 
polymer relaxation that led to retarding 
the release with increasing of the 
concentration of high grade of HPMC. 
Similar results were obtained for 
diltiazem HCL from matrix tablet 
containing HPMC (25). 
 

Figure-8 Effect ofdifferent NaHCO3 concentration on the 

release of theophylline anhydrous from formula 10
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CONCLUSION 
 
 
From the above results, it was found 
that hydrodynamically balanced 
system formulations for theophylline 
showed that using high grade HPMC 
gave a lag time less than  one  minute 
and floating period 8 hours and slowed 
the release to 33.4%. Also, 
incorporation of carbomer with 
NaCMC showed short lag time, long 
floating period and retarding the 
release of drug to 48%. This suggest 
that the applications of 
hydrodynamically balanced system 
can be applied to obtain a promising 
floating sustained release tablet of 
theophylline. 
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 Staphylococcusاستعمال الكلوكان كمعدل مناعي لخمج الجروح المـسببة ببكتيريـا   

aureus  
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  العراق -، بغدادجامعة بغداد/ كلية العلوم / قسم التقنيات الإحيائية 

  

 wwassan@yahoo.com :البريد الإليكتروني

 

  الملخص باللغة العربية 
  

اظهرت نتائج الزرع , عينة سريرية من اخماج الجروح لمرضى راقدين في مستشفى اليرموك التعليمي في بغداد30جمعت 
 بالاعتماد على نتائج الاختبارات staphylococcus auruesريا كانت تعود لبكت ) sw15-sw1( عزلة 15الهوائي ان 
تم اجراء اختبار الحساسية لجميع العزلات باستخدام مضادات .   الكيموحيوية

النالدكسك   ,النورفلوكساسين,السفتركزون,السفتازديم,الجنتامايسين ,السفالكسين,السبروفلوكساسين,الفانكومايسين[
هرت النتائج ان جميع العزلات كانت مقاومة لجميع انواع المضادات المستخدمة عدا العزلات    وقد اظ] الميترندازول,اسد

]sw4,sw5,sw6 [التي كانت حساسة لمضاد الفانكومايسين و العزلة]sw3[ تم ..التي كانت متوسطة المقاومة للمضاد
ث مجاميع من الفئران وبثلاث تراكيز استخدام الكلوكان كمعدل مناعي لخمج الجروح بحقنه بالغشاء البريتوني لثلا

] sw3[تم احداث خمج الجروح لمجاميع الفئران باستخدام العزلة ]. مليلتردكستروز0.1/مايكروغرام0.5،1،1.5[منفصلة
التي اظهرت مقاومة لجميع انواع المضادات المستخدمة واظهرت النتائج ان افضل حالة شفاء لوحظت في المقطع النسيجي 

 من الكلوكان من خلال ملاحظة  ] مليلتر دكستروز0.1/مايكروغرام1[ ع الفئران الممنعة بالكلوكان بتركيز للجلد لمجامي
  ].حالة الشفاء[وتكون الاوعية الدموية في المقطع النسيجي]fibroblast[ظهور خلايا الليفية 

 
 
 
ABSTRACT 

 
Thirty pus samples taken from wound infections were collected from Al-yarmook 
hospital in Baghdad. Fifteen isolates [sw1-sw15]and were characterized as 
staphylococcus aureus depending on the results of biochemical tests. Antibiotic 
susceptibility to all isolates were determined towards different antibiotics : 
[vancomycin ,ciprofloxacin , gentamicin , cephalexin ,ceftazidium 
ceftraxion,norfloxacin , naldixic acid ,metranidazol].The results showed that all 
isolates were resistant  to the antibiotics ,except(sw4,sw5andsw6) which  were 
sensitive to vancomycin and  the isolate [sw3]which was moderately resistant to it. 
The glucan was used as immunomodulator and was given intraperitonially to three 
groups of mice in three concentrations separately [0.5,1,1.5 µg / 0.1 ml of dextrose] 
.The wound infection was induced in mice using the isolate sw3.  The results showed 
that the best healing was observed with the skin tissue section for group of mice 
given 1 µg/0.1ml of glucan that is through the appearance of fibroblast cells and new 
blood vessels in section. 
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  المقدمة
  

من تمزق الجلد و الذي يعد العائق  تنتج الجروح
 لحدوث الاخماج بوساطة البكتريا الممرضة يالرئيس

ويحدث الخمج عندما تستوطن الجروح بكتريا لها 
القدرة على التضاعف فضلا عن  انتاجها لعوامل 
الفوعة التي تمكنها من التغلب على الجهاز 

ناتجة عن وتعد اخماج الجروح ال).1(المناعي
الاصابات الخطرة والعمليات الجراحية من التعقيدات 
الشائعة التي تسبب زيادة في نسبة الامراضية و 

 ان مصادر تلوث الجروح عديدة وتشمل )2(الوفيات
المصادر الخارجية مثل الاحياء المستوطنة للجلد 
المحيط بالجرح والمصادر الداخلية مثل الاحياء 

اطية و التي توجد بشكل نبيت المستوطنة للأغشية المخ
  ).3(  (Normal flora)طبيعي 

تستوطن الجروح انواع بكتيرية عديدة منها 
:ٍStaphylococcus aureusمن د والتي تع 

الممرضات المهمة التي تتميز بقدرتها على احداث 
انواع مختلفة من الاصابات في مواقع متعددة من 

ى انتاج الجسم وان امراضيتها مرتبطة بقدرتها عل
العديد من عوامل الفوعة التي تشمل انتاج الذيفانات 
والانزيمات الخارج خلوية وغيرها فضلا عن امتلاكها 
القدرة على مقاومة مدى واسع من المضادات 

قسمت الجروح الى الجروح الحادة ).4(الحيوية
)acute wounds (  وهي الجروح الناتجة من ضرر

ي تكون ناتجة من مثل الت ) Extra injury(خارجي 
فضلا  ) surgical operation(العمليات الجراحية 

و الجروح ) burns(عن الجروح الناتجة من الحروق
وهي الجروح التي  ) chronic wounds(المزمنة

تفشل في الشفاء خلال سلسلة من الاحداث المنتظمة 
    ).�(ضمن زمن معين

 ان سبب فشل علاج كثير من الاصابات البكتيرية هو
ظهور المقاومة المفرطة لمدى واسع من المضادات ، 
لذا اتجهت الدراسات لاكتشاف مركبات لها القدرة على 
تثبيط هذه الاصابات او تمتلك القدرة على العمل 

، وقد ) 6(للجهاز المناعي ) Adjuvant(كمساعدات 
تم التعرف على كثير من هذه المواد والتي سميت 

وهي ) Immunomodulators(بالمعدلات المناعية 
مركبات تؤثر في النظام المناعي فتنظم الاستجابة 

بشكل سلبي او ) Immune response(المناعية 
  . ايجابي

) Glucan(من المعدلات المناعية المعروفة الكلوكان
المستخلص من جدار الخميرة وهومركب فعال 

بوليمر متجانس من وحدات متكررة من بايولوجيا وهو 
قد أشار الكثير من الباحثين الى امتلاك ، و)�(الكلكوز

الفعالية :الكلوكان عددا من الفعاليات البايولوجية ، منها
) antitumor activity) ( 8(المضادة للأورام 

، وأيضا تحفيز  ),(ونشاطه بوصفه عاملا مساعدا
  ).10(الخلايا المساهمة في المناعة 

 ونظرا لأهمية الكلوكان السابقة الذكر فقد هدفت
الدراسة الى بيان التأثير الوقائي والعلاجي لهذا 

المركب   وقدرته على علاج الجروح الملوثة 
بالبكتيريا المقاومة للمضادات الحيوية في الحيوانات 

  .المختبرية
  
  

  المواد وطرائق العمل
 

عينة قيح أخـذت مـن جـروح        ) 30(شملت الدراسة   
مصابة لمرضى في مستشفى اليرموك التعليمـي فـي         

  .داد ولكلا الجنسين وبأعمار مختلفةبغ
  
  :تشخيص العزلات. 1
  

( تم فرز العزلات بعد نقلها الى المختبر على وسـط           
staph 110  ( ووسط(mannitol salt agar)  وقـد 

تم تـشخيص الأنـواع البكتيريـة بالاعتمـاد علـى           
، كذلك   )11(الاختبارات الكيموحيوية الموصوفة سابقا     

ــام   ــتعمال نظ ــم اس ــا  (API)ت ــاص ببكتيري الخ
Staphylococcus       لإجراء اختبـارات  تشخيـصية 

  .إضافية
  
  :اختبار حساسية البكتريا للمضادات الحيوية. 2
  

: اســـتخدمت المـــضادات الحيويـــة  الأتيـــة 
)vancomycin30µg 
,g�gentamycin10,ciprofloxacin 

30µg,g�norfloxacin10,cephalexin30µg,g�
Ceftazidium30,g�ceftrixion30,

naldixicacid30µg,(metronidazol30µg    وتم
اجراء اختبار الحساسية، وقياس المنطقة الخالية مـن        
النمو باستعمال المسطرة بالمليمترات وتمـت مقارنـة        
النتائج مع الجدول الخاص لمعرفة مـدى مقاومـة أو          

  ).12(حساسية العزلات لذلك المضاد
  
  :الأنموذج الحيواني. 3
 

الفئران السويـسرية ذات الأوزان    تمت معاملة مجاميع    
) 8-4( غرامـا وبعمـر  )�2-20( التي تراوحت بين   

أسابيع وتم تقسيم تلك المجاميع إلى أربعة، احتوت كل         
  .مجموعة منها  ثلاثة فئران

تم معاملة مجاميع الفئران الأربعة بتراكيز مختلفة من        
 المـذاب   (Sigma)الكلوكان المجهز من قبل شـركة       

وزقبل التخمــــبج بمحلــــول الدكــــستر 
 24  بفترة Staphylococcus aureus sw3ببكتيريا

 سـاعة   24 ساعات وبعد التخميج بفترة      4ساعة وقبل   
تمت عملية التخميج بعمل جرح في المنطقة الظهرية        (

للفئران ومن ثم تم إجراء التخمـيج بتلويـث الجـرح           
 ×1[بتركيزStaphylococcus aureus  sw3 ببكتيريا

10
والتي تمثل الجرعة المسببة    ] مليلتر / خلية بكتيرية  8

مـن الفئـران    % �0لظهور أعراض المرض لـدى      
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(ID�0)          والتي تم تحديدها  بالاعتماد على الطريقـة  
، أما ترتيب المجاميع فكان كمـا       )13(الموصوفة سابقا 

  :ياتي
حقنت بالكلوكان في منطقة البريتون     :المجموعة الاولى 

  . من الدكستروز مليلتر0.1/ مايكروغرام�.0بتركيز 
حقنت بالكلوكان في منطقة البريتون     :المجموعة الثانية   

  . مليلتر من الدكستروز0.1/ مايكروغرام1.0بتركيز 
حقنت بالكلوكان في منطقة البريتـون   :المجموعة الثالثة 

ــز  ــايكروغرام�.1بتركي ــن  0.1/  م ــر م   مليلت
  .الدكستروز

منطقـة  فقد تم حقنها في     ) السيطرة(المجموعة الرابعة   
  ). مليلتر فقط0.1( البريتون بالدكستروز

وخلال تقدم التجربة تم الكشف عن اسـتمرار تواجـد          
 فـي الجـروح   Staphylococcus aureusبكتيريا 

الملوثة بالبكتيريا وذلك من خلال أخذ مسحات مغمورة        
 مـن الجـروح   (normal saline)بالمحلول الملحي 

الـسابقة الـذكر    العائدة للفئران في المجاميع الأربعة      
 و mannitol salt agarوزراعتهـا علـى وسـط    

  .ملاحظة كثافة النمو
  
  :تحضير المقاطع النسيجية للجلد. 4 
  

تم تحضير المقاطع النسيجية مـن الفئـران المعاملـة          
 �بتراكيز مختلفةمن الكلوكان وذلك بقتل الفئران بعـد         

أيام من التخميج ، وجرى تشريح الفئران وأخذ منطقة         
 وعملت المقاطع   د المحتوي على الجرح وتم تثبيتها     الجل

 ).14(النسيجية للجلد المخمج 

  
  

   والمناقشةالنتائج
  

أظهرت نتائج زرع العينات في ظروف هوائية على 
 نمو manitol salt agar ووسط staph 110وسط 

 �1بينما أظهرت %) �0( أي  30 عينة من أصل �1
  .عينة أخرى نتائج زرع سالبة

  
  : حساسية العزلات للمضادات الحيويةاختبار

  
 Staphylococcusتم اختبار حساسية عزلات بكتيريا 

aureusوالتي شملت   جميعها تجاه المضادات الحيوية 
 مضادات  ، وقد أظهرت النتائج ان عزلات بكتيريا ,

Staphylococcus aureus جميعها لم تظهر 
تجاه % 100حساسية تذكر و كانت مقاومة بنسبة 

ضادات البيتالاكتام م
]cephalexin,ceftazidium,ceftraxion [ نتيجة

 β-lactamaseلامتلاكها القدرة على إنتاج إنزيمات 
] β-lactam[والتي تعمل على حلقة البتالاكتام 

، أما )�1(وتحطمها وتحولها الى مضادات غير فعالة 
بالنسبة لمضادات الأمينوجليكوسيدات 

Aminoglycosides) ( ثلة بالمضاد المتم

gentamycin فقد أظهرت البكتيريا حساسية قليلة 
وهذا يعود الى امتلاك البكتيريا الجين % 20بنسبة 

المسئول عن المقاومة لهذا المضاد والذي يشفر الى 
 الذي يرتبط به  30Sإحداث تحوير في موقع الهدف 

،  أما بالنسبة لمضادات )16(المضاد مسببا المقاومة 
)  (quinolonesالكينولات 

]ciprofloxacin,norfloxacin,naldixic acid [
وهذا يعود % 100فكانت البكتيريا مقاومة لها بنسبة 

 effluxالى امتلاك البكتيريا المضخات العاكسة 

pump)  (  وكذلك امتلاكها للجينات المسئولة عن
 DNAإحداث التغيرات في الموقع الهدف لإنزيم 

gyrease ، دات غير فعالة أو تعود مما يجعل المضا
 المقاومة الى الاستخدام المتكرر والعشوائي للمضادات

)17.(  
أظهرت النتائج أن البكتيريا لم تظهر أي حساسية تذكر 

 ] metronidazol[تجاه مضاد الميترونيدازول 
وهذا يعود الى امتلاك % 100وكانت المقاومة 

 nitroreductaseالبكتيريا القدرة على إنتاج انزيم 
الذي يعمل على إحداث تغير في الموقع الهدف فسبب 

  ).18 (المقاومة
 ، فقد أظهرت vancomycinاما بالنسبة لمضاد 

ويعزى % 20العزلات البكتيرية حساسية قليلة نسبتها 
سبب هذه المقاومة إلى حدوث تغير في مسار تصنيع 
الجدار الخلوي الحساس للمضاد مؤدية إلى زيادة سمكه 

كون المقاومة ناتجة عن انتقال جينات ، أو ت),1(
مشفرة لصفة المقاومة للمضاد والتي تكون محمولة 
على بلازميدات أو جينات قافزة من سلالات وأنواع 

مكسبة إياها  S. aureusبكتيرية أخرى إلى بكتيريا 
  ) 1الشكل ( قليلة مدة صفة المقاومة لهذا المضاد خلال 

  
  

  
  

 Staphylococcusبكتريااومة النسب المؤية لمق)1-الشكل (
aureusللمضادات الحيوية المستخدمة   
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  :التغيرات النسيجية لجلد الفئران
  

 لإجـراء التـأثير الوقـائي       SW3تم اختيار العزلـة     
والعلاجي لمادة الكلوكان لكونها أظهرت مقاومة لجميع       
المضادات الحيوية المستعملة وذلك من خلال معاملـة        

 بـــثلاث تراكيـــز للكلوكـــان                               الفئـــران 
قبل ]  مليلتردكستروز0.1/مايكروغرام�.1.0,1,�.0 [

 سـاعات وبعـد     4 سـاعة و     24إحداث الخمج بفترة    
 ساعة ، وبعد سبعة أيام  قتلت        24إحداث الخمج بفترة    

الفئران وفصل طبقة الجلد من منطقـة الخمـج وتـم           
أظهـرت النتـائج أن     تحضير المقاطع النـسيجية ، و     

 مـايكروغرام  �.0[مجموعة الفئران الممنعة بتركيـز    
جميعها قد هلكـت أمـا      ]  من الدكستروز  يلتر مل 0.1/

 �.1التغيرات النسيجية للفئـران المعاملـة بتركيـز         
 تمثلت بظهور    مليلتر دكستروز فقد     0.1/مايكروغرام  

 أي ارتشاح أعداد    ؛ (Inflammation)حالة التهابية     
وتكـون خراجـات    ،مـن الخلايـا الالتهابيـة       كبيرة  

(Abscesses)  فضلا عن تنخر الأنـسجة (Tissue 

necrosis)  ــزين ــى أن التركي ــد عل ــذا يؤك  ، وه
المستخدمين لم يحفزا الجهاز المناعي بـصورة جيـدة       
لمقاومة الخمج ومن ثم حصول الاسـتجابة الالتهابيـة        
ــة     ــات الالتهابي ــراز البادئ ــطها إف ــي يتوس الت

(Proinflammatory) ــل ــا  TNF مث ــن الخلاي م
 الالتهابية والذي يكون له دور كبير في تدمير الأنسجة        

مقارنة مع مجموعة السيطرة التي تمثلـت       ) أ2-الشكل(
بظهور حالة الالتهاب مع تكون الخراجـات وتنخـر         

  ) .ب-2الشكل(الأنسجة 
كما تمثلت التغيرات النسيجية لجلد الفئـران المعاملـة         

 مليلتر من الدكـستروز     0.1/كروغرام ماي 1.0بتركيز  
بظهور حالة الشفاء والتئام الجرح إذ لوحظ ارتـشاح         
كميات كبيرة من خلايا الأرومة الليفية بالإضافة إلـى         
ظهور ألياف الكولاجين فضلا عن ظهـور الأوعيـة         

مقارنة بالتغيرات  ) ج  -2شكل(الدموية حديثة التكوين    
بظهور حالـة   النسيجية لمجموعة السيطرة التي تمثلت      

-2شكل(الالتهاب مع تكون خراجات وتنخر الأنسجة       
وهذا يتفق مع الدراسات التي أشارت الـى قابليـة          ) د

الكلوكان على تحفيز خلايا الأرومـة الليفيـة لإنتـاج          
  ).20(الكولاجين ومن ثم الوصول إلى حالة الشفاء

كما أشارت الكثير من الدراسات إلى قدرة الكلوكـان         
تهاب فضلا عن قابليته علـى حمايـة        لمنع حدوث الال  

الحيوانات المختبرية عند إعطائه قبل جرعة التحـدي        
وهذا يعود إلى قدرة الكلوكان العاليـة علـى تحفيـز           
الخلايا المساهمة في المناعة نتيجة لامتلاكه مستقبلات       

  ). 21(خاصة على سطح هذه الخلايا 
 إن استخدام تراكيز عالية من الكلوكان ليس بالضرورة       
قادر على الإسراع بعملية الشفاء كما هو الحـال مـع           

 التراكيز العاليـة    مليلتر إذ إن  / مايكوغرام �.1التركيز  
من الكلوكان تعمل على تثبيط عملية الانقسام والتكاثر        
للخلايا المساهمة بالمناعة، والذي يؤدي الى التقليل من        

 أما نتـائج    ،)20( قابلية المضيف على مقاومة الخمج    
، فقد كانت البكتيريا متواجدة  S. aureus كتيرياعزل ب

بأعداد كبيرة في مجموعة الفئـران التـي اسـتقبلت          
الدكستروز فقط والمجموعة التي اسـتقبلت الكلوكـان        

مليلتر طوال مدة التجربـة     /  مايكروغرام   �,0بتركيز
في حين كانت بأعداد متوسطة في المجموعـة التـي          

مليلتـر  / يكروغرام   ما �,1استقبلت الكلوكان بتركيز    
وأعداد قليلة جدا في الفئران التي اسـتقبلت الكلوكـان          

  . مليلتر/ مايكروغرام1بتركيز 
يستنتج من الدراسة أن الكلوكان كان لـه تـأثير فـي            
تحسين الاستجابة المناعية للفئران من خـلال قدرتـه          
للقضاء على الخمج  و تسريع التآم الجروح من خلال          

  ).fibroblast(لدة للالياف  تحفيز الخلايا المو
  
  

  

  
  
  
  

  
  
  

  )أ-2(شكل 
  
  
  
  
  
  

  
  
  
  
  
  

  ) ب-2(شكل 
  
  

  
  
  
  
  
  
  
  
  

  )ج-2(شكل 
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  )د-2(شكل 
  
  

المقاطع النسيجية لجلد الفئران المعاملة بمادة ) 2(الشكل 
- و المصبغة بصبغة الأيوسين الكلوكان بتراكيز مختلفة

  الهيماتوكسلين
  

لد الفئران المعامل مقطع عرضي لج   - أ
 )سيطرة(بالدكستروز

 0,3 لجلد الفئران المعاملة بالكلوكان بتركيز   - ب
  مليلتر  دكستروز                                0.1/ مايكروغرام 

 مقطع عرضي لجلد الفئران المعاملة بالكلوكان بتركيز -      ج
   مليلتر  دكستروز0.1/  مايكروغرام 1

ي لجلد الفئران المعامل بالدكستروز بتركيز   مقطع عرض-     د
   مليلتر دكستروز0.1/ مايكروغرام1.3
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 فـي نمـو وتكـوين العقـد     Rhizobium Leguminosarumتأثير التلقيح ببكتريا 

  Vicia Fabaالجذرية على نبات الباقلاء

  
  

  تركي مفتن سعد
  

  العراق/ جامعة المثنى / كلية الزراعة 
  

  turkimuftin@yahoo.com:البريد الإليكتروني 
  
  

  الملخص باللغة العربية
للموسم الزراعـي   ,  كم جنوب بغداد     300 جامعة المثنى والتي تبعد      –نفذت تجربتان أحداهما مختبريه والأخرى تجربة أصص في كلية الزراعة           

  من السلالات البكتيرية المستخدمة وهي  بهدف معرفة أي ,200 – 2010

R483 , R46� , R4�0 , R41� , R40�  بعـد أن  ) المحلي والاسباني( أكثر كفاءة في عملية تثبيت النتروجين الجوي لصنفين من نبات الباقلاء
 CRDية باستعمال التصميم التام التعشية      طبقت التجربة المختبر  .أجريت عملية الفحص التشخيصي للتأكد من الخواص الحيوية للسلالات البكتيرية           

  . وبثلاث مكررات أيضا RCBDفي حين طبقت تجربة الأصص باستعمال تصميم القطاعات العشوائية الكاملة , وبثلاث مكررات 
كتيرية في التربة وعنـد  يومأ في الكثافة العددية لكل سلالة من السلالات الب)  3 , , , �1 , 21(تضمنت التجربة المختبرية دراسة مدد التحضين 

.  وخلال هذه المدد حسبت الكثافة العددية للمستعمرات النامية على الوسط الغذائي باستخدام طريقة التخفيف والعد في الأطباق � م28درجة حرارة 
 كغم  N1) 100تروجين  وتضمنت تجربة الأصص زراعة بذور الباقلاء للصنفين في أصص باستعمال خمس معاملات تلقيح إضافة الى معاملة الن                

N.1-هـ ( ومعاملة المقارنةNo) وتم حساب مجموعة من القياسات والمؤشرات المتعلقة بالنبات والسلالات , ) بدون تلقيح بكتيري وبدون نتروجين
  :النتائج كالأتي  وكانت 1-نبات. يوم من الزراعة وفي نهاية الموسم تم حساب عدد القرنات) 100 – �10(البكتيرية في مرحلة نمو النبات 

تفوق المعاملات الملقحة   ,  يوم من التحضين     �1زيادة الكثافة العددية لبكتريا العقد الجذرية خلال مدد التحضين الأربع وكانت أعلى زيادة في مدة                
 في اغلب الـصفات     R483تفوق السلالة   . على غير الملقحة في جميع الصفات مع وجود اختلاف بين السلالات البكتيرية والأصناف المزروعة               

عدد , للمجموع الخضري   ,الوزن الجاف    , 1-نبات.  والصنف المحلي أعلى متوسط لعدد التفرعات        R483المدروسة وأعطى التداخل بين السلالة      
 في جميع الصفات    كما تفوقت نباتات الصنف المحلي على الصنف الاسباني        , 1-نبات, الوزن الجاف للعقد الجذرية وعدد القرنات       , العقد الجذرية   

لذا كانت هـذه    , ولأهمية محصول الباقلاء كونه من المحاصيل البقولية التي تزرع في العراق لاسيما في المنطقة الجنوبية منه تحديدا                  .المدروسة  
 تـأثير التلقـيح لخمـس    الدراسة حول نشاط بكتريا العقد الجذرية وتعايشها مع نبات الباقلاء ودورها في تثبيت النتروجين الجوي من اجل معرفة         

سلالات مستورده من بكتريا العقد الجذرية على صنفين من نبات الباقلاء وكذلك دراسة تأثير مدد التحضين المختلفة ومعرفة المناسب منها في نمو  
  بكتريا العقد الجذرية في التربة بالإضافة لتحديد إي من صنفي الباقلاء تعايشا مع السلالات البكتيرية

  
 
ABSTRACT 

 
Two experiments were conducted . The First one is Laboratory and the second experiment in pots . The 
aim of this study was to determine the more efficient strain of Rhizobium (R405 ,R417 , R450 , R467 , 
R483) in its ability to fix nitrogen and its relation with broad bean varieties (Spanish and local).After that 
the identification tests were proceeded to prove the biological characteristics to these strains . 
The laboratory experiment was conducted by using CRD design with three replications , and the pots 
experiment was conducted by using RCBD  design with three replications .  
The laboratory experiment to study the effects of incubation periods (3 , 9 , 15 , 21) days on numeral 
density of Rhizobia in soil at 28c . 
The second experiment was conducted in aces at 2009 – 2010 Season in Agriculture College – AL – 
Muthanna University and it proceeded by culturing seeds of each varieties in aces in Five inoculation 
treatments with nitrogen adding treatments with nitrogen adding treatment of 100Kg .h-1(N1) and control 
treatment(No) (Without inoculation and nitrogen adding) . Then calculation of several measures that 
related to the broad bean and bacterial strains had been elone in to stages of plants growth (100 – 105 
days) . In the end of season , number of pods . plant-1 was conducted the results were :  
The density of nodule root bacteria was increased in forth incubation periods , and the higger density 
was after 15days of incubation . strain R483 gave high average of number living cells . The inoculation 
treatments gave high average in all measured parameters compared with non – inoculation treatment , 
and this relation was differing by strain of bacteria and variety of cultivated plant . strain R483 gave high 
results in number of branch . plant-1 , dry weight of shoot . plant-1 , number of nodules , dry weight of 
nodules . 
The interaction treatment (Strain R483x local variety) was gave higher average for branch . plant , dry 
weight of shoot . plant-1 , number of nodules , dry weight of nodules and number of pods . plant-1 . The 
local variety was gave higher average for all parameter compared with Spanish variety . 
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  المقدمة
  

يعد النتروجين من العناصـر الغذائيـة الـضرورية         
التي يحتاجها النبات وبكميات كبيـرة ويـأتي رابعـا          

) 18(بعــد الكــاربون والهيــدروجين والأوكــسجين 
أهميته كونه عنصرا أساسيا في الكثيـر مـن         وتكمن  

الفعاليات الحيوية ولدخوله في تركيـب العديـد مـن          
ــة     ــوامض النووي ــل الح ــات مث ــات النب مكون

  .والبروتينات والمكونات الخلوية الأخرى 
يحتوي الغلاف الجوي علـى كميـات كبيـرة مـن           

% ,�تـصل نـسبته الـى      N2النتروجين الجزيئـي  
ين غيـر جـاهز لمعظـم       وان هذا المصدر النتـروج    
ولغرض الاسـتفادة منـة     , أشكال الحياة في الطبيعة     

يجب كسر الآصرة الثلاثيـة المـستقرة بـين ذرتـي           
ــاج N≡Nالنتــروجين   مــن خــلال اختزالهــا وإنت

 عـن طريــق تفـاعلات طبيعيــة أو   NH3الامونيـا  
ومن اجـل اسـتغلال هـذا المـصدر         . اصطناعية  

 ـ          اد تقنيـة  اتجه علمـاء التقنيـة الحيويـة الـى اعتم
 BioLogical(التثبيــت الحيــوي للنتــروجين   

Nitrogen Fixation  (    بواسـطة البكتريـا المثبتـة
للنتــروجين التــي يمكــن أن تختــزل الكثيــر مــن 
كميات الأسـمدة النتروجينيـة المـستعملة وتعطـي         
تجهيز مناسبا لعنصر النتـروجين للنبـات وبالتـالي         

هـذه  زيادة الإنتاج وتحـسين المحتـوى ألبروتينـي ل        
النبات في الوقت الذي تـشتد حاجـة سـكان العـالم            
منه للغذاء ويزداد الطلـب علـى البـروتين النبـاتي           
بسبب الزيادة الهائلة في عدد سكان العـالم وارتفـاع          

  .أسعار البروتينات الحيوانية 
تعتبــر عمليــة التثبيــت الحيــوي للنتــروجين مــن 
العمليات الحيوية المهمة التـي تـستطيع بواسـطتها         

نباتات البقولية تلبية الجزء الأعظـم مـن حاجتهـا          ال
ولقد قـدرت كميـة النتـروجين       , لعنصر النتروجين   

ومـا  , مليـون طـن سـنويا     114المثبتة حيويا بـ 
وان ) 13( مليـون طـن سـنويا        80تثبته البقوليات   

هذه الكمية المثبتة من النتروجين الجـوي مـن قبـل           
كتريـا  النباتات البقولية مـن خـلال تعايـشها مـع ب          

تـسد نـسبة كبيـرة مـن        ) الرايزوبيا(العقد الجذرية   
حاجة النبات البقولي مـن عنـصر النتـروجين قـد           

بالإضـافة لكميـات    ) �2% (80تصل الى أكثر من     
النتروجين المتبقية في التربة والممكـن أن يـستغلها          

  .المحصول اللاحق للمحصول ألبقولي 
تريـا  وفي الدراسات الحديثة وجد أن العديد مـن البك        

المثبتة للنتروجين وخاصة تلـك التـي تعـود الـى           
ــات    ــف المركب ــتج مختل ــا تن ــاس الرايزوبي أجن
الكيميائية والهرمونات وعوامل النمـو والفيتامينـات       
تحفز بزوغ النباتات وسـرعة نموهـا وتزيـد مـن           
معدلات التركيـب الـضوئي وتحـد مـن إصـابتها           
ببعض الأمراض كونهـا اسـتخدمت فـي المقاومـة          

 بالإضافة الى عملها فـي تثبيـت النتـروجين       الحيوية
  ) �,16(الجوي 

  
  

   المواد وطرائق العمل
  

أجريت هاتان التجربتان في تربة أخـذت مـن احـد           
الحقول الزراعية القريبـة مـن نهـر الفـرات فـي            
مدينة السماوه مـع مراعـاة أن الحقـل لـم يـزرع             

  .بمحصول الباقلاء منذ ثلاث سنوات 
لت باسـتخدام منخـل قطـر       جففت التربة هوائيا ونخ   

ملـم لتجربـة    4ملم للتجربـة المختريـة و       2فتحاته  
ــة   ــصفات الفيزيائي ــض ال ــدرت بع ــص وق الأص

  )1(والكيميائية والحيوية جدول 
  
  : التجربة المختبرية -:1

أخذت نماذج تربـة وجففـت هوائيـا وطحنـت ثـم            
 غـرام   10ملم ثـم وزن     2نخلت بمنخل قطر فتحاته     

الـوزن الجـاف ثـم      من هذه التربة علـى أسـاس        
, ملـم   2�0وضعت في دوارق مخروطيـة الـشكل        

عقمت الدوارق مـع التربـة والبتمـوس المـضاف          
أليها بعد غلقهـا بـسدادات قطنيـة ووضـعت فـي            

 �م121 علــى درجــة حــرارة Autoclaveجهــاز 
ولمدة سـاعة واحـدة ولفتـرة        2انج/ باوند �1وضغط  

ملـم مـن اللقـاح البكتيـري        1أضـيف   . ثلاثة أيام   
ل للـسلالات المـستخدمة الـى التربـة لكـل           السائ

 بـار والمحافظـة    دورق ثم رطبت التربة بحـدود  

على هذا المحتـوى مـن الرطوبـة الموجـودة فـي       
. الدورق خـلال مـدة البحـث بالطريقـة الوزنيـة            

حضنت جميع المعاملات بالحاضـنة وعنـد درجـة         
ــا لكــل � م28 ــا الرايزوبي  وحــسبت أعــداد بكتري

بمدد التحضين المـذكورة بطريقـة التخفيـف        سلالة  
والعد بالأطباق نفذت التجربـة باسـتعمال التـصميم         

  . وبثلاث مكررات CRDالتام التعشية 
  

ية للتربة بعض الصفات الكيميائية والفيزيائية والحيو) 1(جدول 
  المستخدمة في الدراسة

  
  الصفات الكيميائية والفيزيائية

 7.63  درجة التفاعل

ديسي سيمنز (الكهربائي التوصيل 
  )-1م. 

3.10 

 21.00  )-1كغم. غم (المادة العضوية 

 63.00  )-1كغم. ملغم (النتروجين الجاهز

 140.00  )-1كغم. ملغم (البوتاسيوم الجاهز 

 8.30  )-1كغم. ملغم (الفسفور الجاهز 

CEC )  17.3  )-1كغم. سنتي مول 

 24.4  )-1كغم. غم (الكلس 

. غم (الرمل 
  )-1كغم

360 

. غم (الغرين 
  )-1كغم

400 
  نسجه التربة

  )جيهمزي(
. غم (الطين 
  )-1كغم

240 

  الصفات الحيوية
7  غم تربة جافة/ البكتريا الكلية 

10 X4.3 

4  غم تربة جافة/ الفطريات الكلية 
10X1.8 
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  : تجربة الأصص -:2
عقمت الأصص البلاسـتيكية بقطعـة قطـن طبـي          

عبئت هذه الأصـص بتربـة      مشبعة بالكحول الاثيلي    
ملـم وان   4مجففة ومارة من منخـل قطـر فتحاتـه          

 كغم حـضر لقـاح سـائل        �سعة الأصيص الواحد    
 لكـل مـن الـسلالات البكتيريـة         YMSعلى وسط   
ــسة   , �R483 , R46� , R4�0 , R41الخم

R40�     وصنعت كمية من بـذور صـنفي البـاقلاء 
في اللقاح السائل للـسلالات الخمـسة لمـدة سـاعة           

 بعد ترطيـب البـذور      حصف لغرض تلويثها باللقا   ون
ــز  ــي تركي ــول الــصمغ العرب وتركــت % 4بمحل

بعض البذور من دون تلقـيح آذ غطـست بالوسـط           
ولمـدة سـاعة    ) مـاء مقطـر   (السائل بدون بكتريـا     

زرعت الأصـص ببـذور البـاقلاء       . ونصف ايضأ   
 بـذور لكـل أصـيص     �ملقحة وغير الملقحة بمعدل     

ر سبعة أيـام مـن الإنبـات        وسقيت بالماء وبعد مرو   
  .خفت النباتات الى ثلاثة نباتات لكل أصيص 

 ـ.  كغم نتروجين    100تم إضافة     علـى هيئـة     1-هـ
سماد اليوريا بدفعتين الأولى عند الزراعـة والثانيـة         

 يـوم مـن الإنبـات والتـي تمثـل معاملـة        �4بعد  
أضـيف سـماد سـوبر فوســفات    ) N1(النتـروجين  

 80لمعـاملات وبمعـدل     الكالسيوم الثلاثي لجميـع ا    
ــات البوتاســيوم  1-هـــ �P2Oكغــم  وســماد كبريت
 ـ K2O كغم   60بمعدل    تـم أجـراء القياسـات       1- هـ

 يـوم مـن الزراعـة وفـي     100 – �10بعد مرحلة 
  1-نبات. نهاية الموسم حسبت أعداد القرنات

تم قيـاس الـصفات الكيميائيـة       : الصفات الكيميائية   
  الآتية 
مال جهـاز   باسـتع : درجة تفاعل التربـة      �

PH – meter 23( كما ورد في ( 

تـم قياسـه    ) : EC(التوصيل الكهربـائي     �
ــة  ــة المــشبعة للترب ــي راشــح العجين ف

ــاز  ــتخدام جهـ  Conductivityباسـ

Bridge) 23( 

قـدرت وفقـا لطريقـة      : المادة العضوية    �
Walkey  و Black      ــي ــواردة ف ال

)1,( 

) CEC(السعة التبادلية للايونـات الموجبـة        �
 باستعمال خلات الامونيـوم وفـق       قدرت: 

 )23(ماورد في 

ــاهز  � ــروجين الج ــتعمال : النت ــدر باس ق
جهاز كلدال وفقا للطريقـة الـواردة فـي         

)1� ( 

قـدر وفقـا للطريقـة      : البوتاسيوم الجاهز    �
 )�1(الموضحة في 

قـدر وفقـا لطريقـة      : الفسفور الجـاهز     �
)28( 

قدر وفقا للطـرق الـواردة فـي        : الكلس   �
)24(   

 

  
  : الفيزياويه الصفات

قــدرت بطريقــة : نــسجه التربــة  �
ــي  Pipetteالماصــة  ــواردة ف  ال

)23 ( 

قــدرت النــسبة : رطوبــة التربــة  �

  بـار   المؤية للرطوبة عند الـشد  

ــاز    ــتخدام جه ــة باس ــي الترب ف
Pressure membrane  ــا  وفق

 )24(للطرف الواردة في 

  :الصفات الحيوية 
ــة  � ــا الكلي ــتعملت : البكتري ــة اس طريق

التخفيف والعد في بالأطباق لحـساب عـدد        
البكتريا الكلية في التربة باسـتعمال وسـط        

Soil Extract Agar ) 12( 

اسـتعملت طريقـة التخفيـف      : الفطريات   �
 Roseوالعد بالإطبـاق باسـتعمال وسـط    

Bengal Agar    وفقـا لطريقـة Martin  
 ) 23(في 

  

  
  النتائج والمناقشة

  
   : التجربة المختبرية- :1

ــدول   ــائج الج ــين نت ــداد ) 2(تب أن أع
الخلايا الحيـة قـد ازداد بـصورة معنويـة وعلـى            

 خلال مدد التحـضين الأربـع       �0.0مستوى احتمال   
يومـا مقارنـة بالأعـداد التـي     ) 3 , , , �1 , 21(

وبـدأت  ) الـزمن صـفر   (سجلت في بداية التجربـة      
بالانخفاض قليلا في المدة الاخيره آذ بلغـت الكثافـة          

ة لخلايــا الرايزوبيــا لكــل مــن الــسلالات العدديــ
R483 , R46� , R4�0 , R41� , R40�  خليـة 

وقـد ازدادت   ,  تربـة جافـة علـى التـوالي          -1غم.
 أيام من التحضين لتـصل الـى        3الأعداد بعد مرور    

)10.�� , ,.20 , ,.40 , �.3� , 6.,� (10
�
x

 

  تربة جافة للسلالات أنفا علـى التـوالي          -1غم.خلية  
انخفضت في مـدة التحـضين الثانيـة بعـد          لكنها  , 

 , 3,.4 , 8.20 , �6.� , �,.8( أيـام الـى  ,مرور 

�.�3(  10x
 تربــة جافــة علــى  -1غــم. خليــة �
 يـوم مـن مـدة       �1ثم ازدادت بعد مرور     , التوالي  

 , 11.23 , 11.33 , 14.83(التحـضين وأصـبحت   

�.23 , 12.2�(  10x
 تربـة جافـة    -1غـم . خلية �

 ـ    بينمـا  , دلات لأعـداد البكتريـا   آذ بلغت أعلـى مع
 يومـا   21انخفضت خلال مدة التحـضين الأخيـرة        

  )8.03 , 6.40 , 0,.10 , 8.63 , 12.30(الـى  

10
�
x  تربة جافة على التـوالي وبـنفس         -1غم. خلية 

الوقت بعثت أعلى بكثيـر ممـا كانـت عليـه فـي             
 أيـام   ,أن سبب انخفاض العدد بعـد       . الزمن صفر   
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 الـى مـوت بعـض أعـداد         من التحضين قد يعـود    
أما سـبب زيـادة     , الخلايا لتناقص العناصر الغذائية     

 يوم فقد يعـود الـى تحلـل الخلايـا           �1الأعداد بعد   
الميتة بحيث أمكن الاستفادة منهـا مـصدرا غـذائيا          

فـي  ) 21(للخلايا الحية الأخرى وهذا مااشـار أليـه       
ــى   ــصة عل ــة المتخص ــا العقدي ــتهم للبكتري دراس

في دراسـته للبكتريـا العقديـة       ) 4(الفاصولياء ومع   
وقـد أعطـت الـسلالة      . المتخصصة على الحمص    

R483   �2., أعلى معدل لعدد الخلايا الحيـة بلـغ  

 10
�
x   أما بالنـسبة لمـدد     ,  تربة جافة     -1غم.  خلية

 يومـا   �1التحضين فقـد أعطـت مـدة التحـضين          
أعلى معدل لعدد الخلايا الحيـة مـن بكتريـا العقـد            

10   11.�0الجذرية بلغ 
�
x  تربـة   -1غـم .  خليـة 

  .جافة 
أن زيادة أعداد الخلايـا بزيـادة فتـرات التحـضين           
ــاثر  ــسام والتك ــا للانق ــة الخلاي ــى قابلي يعــزى ال
باستمرار مدد التحضين لاسيما زمن جيـل البكتريـا         

Rhizobum          قصير من اجـل الانقـسام والتكـاثر  .
فـروق معنويـة عنـد      ) 2(وتظهر نتـائج جـدول      

 للتــداخل بــين الــسلالات �0.0ال مــستوى احتمــ
البكتيرية ومدد التحضين فقد أعطـى التـداخل بـين          

 يــوم أعلــى �1 ومــدد التحــضين R483الــسلالة 
  14.86متوسط لأعداد بكتريا العقد الجذريـة بلـغ   

10
�
x تربة جافة  -1غم.  خلية .  
   

تأثير مدة التحضين في أعداد الخلايا الحية لسلالات ) 2(جدول
  كتريا الرايزوبيامختلفة من ب

   

              
  
   
   تجربة الأصص -:2
  
  )-1نبات. عقدة ( أعداد العقد الجذرية -أ 

أدت إضافة اللقاح البكتيـري الـى زيـادة           
 فـي معـدل عـدد       �0.0 احتمال   معنوية عند مستوى  

  -1نبـات .  عقـدة    00.,العقد الجذرية لكل نبات مـن       
فــــــي معاملــــــة المقارنــــــة   

ــى ــدة  �6,,00,42.�0,3�.00,��6�,2.,6ال . عق
 , R483 في معـاملات التلقـيح بالـسلالات     -1نبات

R46� , R4�0 , R41� , R40� بينمــا ســجلت 
معاملة النتروجين اقل معدل لعـدد العقـد الجذريـة          

وذلـك لان   ) 3جـدول     (-1نبـات .  عقدة   4.00لغ  ب
الكميات العالية من النتـروجين تـؤدي الـى تقليـل           

وان أعــداد ) �(أعــداد العقــد الجذريــة وأوزانهــا 
العقد الجذريـة المتكونـة نتيجـة إضـافة لقاحـات           
بكتيريــة للنباتــات البقوليــة يتناســب عكــسيا مــع 

كمـا  ) 20(مستوى النتروجين الجـاهز فـي التربـة     
 بينمـا   -1نبـات .  عقدة   ,42.2وق الصنف المحلي    تف

  -1نبـات .  عقـدة    28.24سجل الـصنف الاسـباني      
مما بـشير الـى التوافـق العـالي بـين الـسلالات             
البكتيرية المستخدمة والـصنف المحلـي بالإضـافة        
الى تأقلمها لظروف المنطقـة كمـا يلاحـظ وجـود           

 للتـداخل   �0.0تأثير معنوي على مـستوى احتمـال        
ــين الم ــة  ب ــجلت معامل ــناف وس ــاملات والأص ع

 والــصنف المحلــي R483التــداخل بــين الــسلالة 
  .أعلى المتوسطات لهذه الصفة

لقد احتوت النباتات غير الملقحة والتي أضـيف لهـا          
 ـ .N  كغـم  100السماد النتروجينـي بكميـة         -1هـ

على اقل معـدل مـن العقـد الجذريـة وللـصنفين            
 ــ ــة تثبي ــى أن عملي ــك ال ــسر ذل ت ويمكــن أن يف

النتروجين الجوي تحتـاج الـى صـرف طاقـة وان          
إضافة النتروجين الـى المحـصول البقـولي تعنـي          
زيادة توافر العنصر بـصوره جـاهزة مـا يجعـل           

) �(النبات يـستغني عنـد تكـوين العقـد الجذريـة            
بالإضافة الى انخفاض تكوين هذه العقـد مـع زيـادة          

وربما يعزى سـبب توافـق      ) �1(تجهيز النتروجين   
 الـى كفاءتهمـا العاليـة    R46� , R483تين الـسلال 

لإنتاج اكبر عدد من الخلايـا الحيـة مقارنـة ببقيـة            
السلالات خـلال مـدد التحـضين المختلفـة الأمـر           
الذي انعكس على زيادة عدد العقد الجذريـة للنبـات          
من خلال زيادة أعداد البكتريـا التـي لهـا القابليـة            
علـى إصـابة واختـراق الجـذور وتكـوين العقـد       

  )�2 , 10 , 11(لجذرية وهذا ماتوصل أليه ا
  
  

. عقدة (تأثير التلقيح البكتيري في أعداد العقد الجذرية ) 3(جدول
  لنبات الباقلاء) -1نبات

  
  الأصناف

  المعاملات
  الاسباني  المحلي

معدل 
  المعاملات

معاملة 
 Noالمقارنة 

11.00 7.00 9.00 

R403 21.00 38.33 29.67 

R417 72.00 43.33 37.67 

R430 38.00 12.00 33.00 

R467 48.00  37.00 42.30 

R483 83.00 33.00 69.00 

معاملة 
 N1النتروجين 

3.00 3.0 4.00 

   28.24 42.29  معدل الأصناف
L . S . D . 0.03 0.731= للمعاملات  , 1.367=  للاصناف  , 

 1.933= للتداخل 

  )يوم(مدة التحضين 
  السلالة

0 3 9 13 21 

معدل 
تأثير 
  السلالة

R403 1.36 6.97 3.73 12.27 8.03 6.91 

R417 1.06 3.37 4.93 7.83 6.40 3.12  
R430 1.49 9.40 8.20 11.23 10.90 8.24 

R467 1.61 9.20 7.67 11.33 8.63 7.69 

R483 1.72 10.77 8.97 14.83 12.30  9.72 

معدل 
مدة 

  التحضين
1.49 8.34 7.10 11.30 9.23 

  

L . S . D 0.03 0.791= مدة التحضين  ,  0.791=  للسلالة , 
 1.769= للتداخل 
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  )-1نبات. ملغم ( أوزان العقد الجذرية -ب 
الـى أن التلقـيح البكتيـري       ) 4(شير نتائج الجدول    ت

باستعمال سلالات الرايزوبيا أدى الى زيـادة معـدل         
الوزن الجاف للعقد الجذرية المتكونـة علـى جـذور          

تزهير بـصوره معنويـة     % �0النباتات عند مرحلة    
وقـد  , قياسا مع عـدم اسـتخدام التلقـيح البكتيـري         

 �R483 ,R46� , R4�0 , R41تفوقـت الـسلالات   

 حيــث بلغــت متوســطات الأوزان الجافــة للعقــد 
 136.0 , �.123 , 1�6.0 , 1,0.0 الجذريــة 

  علـى التـوالي بينمـا أدت إضـافة           -1نبات. ملغم  
النتروجين الى تقليل معـدل الـوزن الجـاف للعقـد           

  وكمـا    -1نبـات .  ملغـم    30.0الجذرية حيث بلـغ     
بينت النتائج وجود فروقات معنويـة بـين الـصنف          

لي والصنف الاسباني فـي هـذه الـصفة فقـد           المح
تفوق الـصنف المحلـي علـى الـصنف الاسـباني           

 1�4.1واعطي معدل وزن للعقد الجذريـة مقـداره         
وسـجل التـداخل بـين الأصـناف         , -1نبات. ملغم  

 R483 للـسلالة    -1نبـات .  ملغـم    2�2.0والسلالات  
والصنف المحلـي مقارنـة بالتـداخل بـين معاملـة           

المحلـي آذ سـجلت وزن جـاف        المقارنة والصنف   
  .-1نبات.  ملغم 22.0للعقد الجذرية بلغ 

أن هذه الزيـادة للعقـد الجذريـة للنباتـات الملقحـة          
تعود الى أن التلقيح البكتيـري يـؤدي الـى زيـادة            
أعداد البكتريا في التربة ثم أمكانية حـصول عمليـة          
الاصابة وتكوين العقـد الجذريـة وزيـادة حجمهـا          

  )28'1(ار أليه ووزنها وهذا مااش
  

. ملغم (تأثير التلقيح البكتيري في أوزان العقد الجذرية ) 4(جدول
  لنبات الباقلاء) -1نبات

  
  

  الأصناف
  المعاملات

  الاسباني  المحلي
معدل 

  المعاملات
معاملة 
 Noالمقارنة 

118.0  67.0  92.3 

R403 90.0  82.0 86.0 

R417 180.0  92.0 136.0 

R430 211.0  36.0  123.3 

R467 186.0  126.0  136.0  
R483  272.0 109.0 190.3 

معاملة 
 N1النتروجين 

22.0 38.0 30.0  

   78.6 134.1  معدل الأصناف
L . S . D . 0.03 13.60= للمعاملات  ,  29.19=  للأصناف  , 

 41.27= التداخل 

  
  

 تركيز النتـروجين فـي المجمـوع الخـضري          -ج  
(%)  

 ـ      سلالات الخمـس   أدى التلقيح البكتيري بال
الى حـصول زيـادة معنويـة فـي معـدل تركيـز             
النتروجين في المجموع الخـضري لـصنفي نبـات         

 3.162الباقلاء آذ بلـغ معـدل تركيـز النتـروجين           
ــات % 3.068 , 3.146 ,��,.2 ,2.��2, للنباتــ

 , R483 , R46� , R4�0الملقحــة بالــسلالات 

R41� , R40�  ــة ــا بمعامل ــوالي قياس ــى الت  عل
ــة  ــروجين  المقارن ــز النت ــا تركي ــغ فيه ــي بل الت

أما معاملة النتروجين فقد أعطـت أعلـى        % 2.3�8
أن ) �(جــدول % 3.6�0تركيــز للنتــروجين بلــغ 

ــري   ــيح البكتي ــد التلق ــا عن ــادة أعــداد البكتري زي
وكفاءتها في أحداث الإصابة علـى الجـذور يـؤدي          
الى زيادة كمية النتروجين المثبتة حيويـا ومـن ثـم           

تروجين فـي النبـات وهـذه النتـائج         زيادة تركيز الن  
ــه   ــل ألي ــع ماتوص ــق م ــيح ) 4(تتف آذ أدى التلق

البكتيري الى زيادة محتـوى نبـات الحمـص مـن           
) 6(كما أنها تتفق مـع ماتوصـل أليـه          , النتروجين  

) ,(في دراسته للتلقيح البكتيـري لنبـات ألمـاش و           
ــيح   ــاقلاء للتلق ــات الب ــتجابة نب ــة لاس ــي دراس ف

ويمكــن الاضــافه الــى أن ,ة بالــسلالات البكتيريــ
تلقيح نباتـات البـاقلاء بـسلالات الرايزومينـا أدى          

وهـي بمثابـة    ) 3(الى تكوين العقد الجذرية جـدول     
مصانع تعمل على تثبيت النتـروجين وتحويلـه مـن          
الصورة غير الجاهزة للنباتات الـى الـصورة التـي          

 أنها أدت الى تـراكم النتـروجين        أييمتصها النبات   
آذ أدى تلقـيح    ) 2(هذا مـا أشـار أليـه        في النبات و  

بذور فستق الحقل ببكتريا العقد الجذرية الـى زيـادة          
  .مستوى النبات من النتروجين

وتبين النتائج ايضأ وجـود فروقـات معنويـة بـين           
الأصناف حيـث سـجل الـصنف المحلـي تركيـز           

فــي حــين ســجل الــصنف % 3.1�4للنتــروجين 
  % .2.8�6الاسباني 

ن المعـاملات والأصـناف تـأثير       وقد كان للتداخل بي   
معنوي في زيادة تركيز النتـروجين فـي النبـات اذ           

عنـد تـسميد النبـات      % �0,.3كان أعلى تركيـز     
الصنف المحلي بينما أعطت معاملـة المقارنـة مـع          

  % .2.220الصنف الاسباني اقل معدل بلغ 
  

تأثير التلقيح البكتيري في تركيز النتروجين للمجموع ) 3(جدول 
  لنبات الباقلاء (%) الخضري

  
  الأصناف

  المعاملات
  الاسباني  المحلي

معدل 
  المعاملات

معاملة 
 Noالمقارنة 

2.497 2.220  2.338 

R403 3.203  3.120 3.162 

R417 2.940  2.603 2.772 

R430 3.080 2.830  2.933 

R467 3.230  3.030  3.140  
R483  3.277 2.860 3.068 

معاملة 
 N1النتروجين 

3.970 3.330 3.630  

   2.836 3.174  معدل الأصناف
L . S . D . 0.03 للمعاملات  ,  0.03323=  للاصناف =

 0.07811= التداخل  ,  0.02932
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  : عدد التفرعات في النبات-د 
تؤكـد أن التلقـيح البكتيـري أدى        ) 6(نتائج الجدول   

الى زيـادة فـي عـدد التفرعـات قياسـا بمعاملـة             
 النباتـات الملقحـة بالـسلالات       المقارنة آذ سـجلت   

R483 , R46� , R4�0 , R41� , R40�  تفوقـا 
معنويا فقد بلغت متوسطات عـدد التفرعـات لهـذه          

  3.00 , 3.83 , 4.00 , �41 , 00.�النباتــات 
 علـى التـوالي فـي حـين سـجلت          -1نبـات . فرع  

معاملة المقارنة اقل متوسـط لعـدد التفرعـات بلـغ           
 ـ   -1نبـات .  فرع   2.�0 ب أخـر حافظـت      مـن جان

 على تفوقهـا عـن بقيـة الـسلالات          R483السلالة  
البكتيرية واقترابها من معاملة النتروجين فـي عـدد         

آذ لـم تختلـف معنويـا عـن معاملـة           , التفرعات  
 وأشـارت معـاملات التـداخل       N1السماد النتروجين   

بين السلالات البكتيريـة والأصـناف الـى وجـود          
اخل بـين   فروق معنوية حيث أعطـت معاملـة التـد        

 والـصنف المحلـي أعلـى متوسـط         R483السلالة  
 فـي حـين     -1نبـات .  فرع   �6.�لعدد التفرعات بلغ    

سجلت معاملة المقارنة مع الـصنف الاسـباني اقـل          
 -1نبـات .  فـرع    2.33متوسط لعدد التفرعات بلـغ      

وهذا مايؤكد أن نشاط وملائمـة الـسلالة البكتيريـة          
 لصنف معين تتوقف علـى مـدى انتـشار ونـشاط          
السلالة البكتيرية ومدى ملائمتها وتوافقها مـع ذلـك         

لذلك نجـد بـان الـسلالات       ) 22(الصنف المزروع   
البكتيرية قيد الدراسة قد تباينـت فـي قيمهـا لهـذه            

  . الصفة بالنسبة للصنف الواحد
  

تأثير التلقيح البكتيري في عدد تفرعات نبات الباقلاء ) 6(جدول 
  )-1نبات. فرع  (

  
  

  صنافالأ
  المعاملات

  الاسباني  المحلي
  معدل المعاملات

معاملة المقارنة 
No 

2.67 2.33  2.30 

R403 3.33  2.67 3.00 

R417 4.67  3.00 3.83 

R430 4.67 3.33  4.00 

R467 4.33  4.00  4.17  
R483  3.67 4.33 3.00 

معاملة 
 N1النتروجين 

3.00 4.67 4.83  

   3.67 4.33  معدل الأصناف
L . S . D . 0.03 0.497= للمعاملات  ,  0.931=  للأصناف  , 

 1.316= التداخل 

  
  

. غـم   ( الـوزن الجـاف للجـزء الخـضري        -هـ  
  : )-1نبات

أن الــوزن الجــاف للمجمــوع ) �(توضــح نتــائج 
الخضري لنبات الباقلاء قد تأثر معنويـا بالـسلالات         

ــة  ــة المختلف  R483 , R46� , R4�0(البكتيري

,R41� , R40� (  ــجلت ــي ســـ التـــ
. غــــــم ) 01.,,�4.,,80.,,11.32,11.30(

 على التـوالي فـي حـين أعطـت معاملـة            -1نبات
ــة  ــم 1,.6المقارن ــات.  غ ــة  , -1نب ــا معامل أم

 وهـذا   -1نبـات .  غـم    12.�8النتروجين فـسجلت    
الــى أن اســتخدام )14(يتفــق مــع مااشــار إليــه 

البكتريا المثبتة للنتروجين يؤدي الـى زيـادة تـراكم          
ويلـه الـى أحمـاض امينيـة        النتروجين المثبت وتح  

 تومن ثم الى مركبات بروتينية يـستفيد منهـا النبـا          
في تكوين الأنسجة المختلفة مما يؤدي الـى تحـسين          
النمو وزيـادة المجمـوع الخـضري ولـم نلاحـظ           
وجود اختلافـات معنويـة بـين الـصنفين المحلـي           
ــوع    ــاف للمجم ــوزن الج ــصفة ال ــباني ل والاس

ــضري  ــا  . الخ ــين المع ــداخل ب ــا الت ملات أم
والأصناف فقد أدى الـى حـصول زيـادة معنويـة           

فقـد أعطـت نباتـات      ,لاسيما في المعاملات الملقحة     
 �R46الصنف المحلي الملقحة بالـسلالة البكتيريـة         

وزنا جاف متفوقا على جميـع المعـاملات الملقحـة          
 مقارنـة بنباتـات الـصنف       -1نبات.  غم   12.�2بلغ  

أعطـت وزن   الاسباني غير الملقحة بالبكتريـا التـي        
 -1نبـات .  غـم    6.12جاف للمجموع الخضري بلـغ      

أما معاملـة التـداخل بـين النتـروجين والـصنف           
.  غـم    13.14المحلي سجلت أعلى وزن جاف بلـغ        

 لكنها لم تختلف معنويا عن معاملـة التـداخل          -1نبات
 والـصنف المحلـي ومعاملـة       �R46بين الـسلالة    

  .  والصنف المحليR483التداخل بين السلالة 
أن زيــادة نــسبة النتــروجين الجــوي مــن خــلال 
العلاقة التعايـشيه بـين البكتريـا وجـذور النبـات           
تؤدي الى زيادة نمو النبات من خلال زيـادة تـراكم           

 -1المادة الجافة فضلا عـن زيـادة التفرعـات نبـات          
الأمـر الـذي أدى الـى زيـادة الـوزن           ) 6جدول  (

  ) 8 , 3 , 10 , 6(الجاف للمجموع الخضري 

  
تأثير التلقيح البكتيري في الوزن الجاف للمجموع ) 7 (جدول

  لنبات الباقلاء) -1نبات. غم  (الخضري 
  
  

  الأصناف
  المعاملات

  الاسباني  المحلي
معدل 

  المعاملات
معاملة 
 Noالمقارنة 

7.70 6.12  6.91 

R403 9.44  8.37 9.01 

R417 10.72 8.22 9.47 

R430 10.44 9.16  9.80 

R467 12.72  9.88  11.30  
R483  12.01 10.63 11.32 

معاملة 
 N1النتروجين 

13.14 12.42 12.78  

   9.29 10.88  معدل الأصناف
L . S . D . 0.03 0.731= للمعاملات  , 1.367=  للأصناف  , 

 1.933= التداخل 
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  )Date Flakes( إنتاج رقائق محمصه غنية بالألياف الغذائية من تمر الزهدي
  

  وفرح داود سالمسندس حميد أحمد محمد مؤيد محمد، 

   العراق- بغداد–وزارة العلوم والتكنولوجيا / راعية دائرة البحوث الز

 hams_63@yahoo.com: البريد الاليكتروني

  

  

  الملخص باللغة العربية

 Date Dietary Fiber(تم تصنيع رقائق تمر محمصه ذات لون بني فاتح من عجينة التمر الغنية بالأليـاف الغذائيـة   

paste (       تحتـوي هـذه الرقـائق علـى        . عاملتها بكميه قليله من النشا وتحميصها     بعد غسلها بكمية معينه من الماء ثم م
. نـشا  % 2رطوبـه و  % 6.1, سكريات مختزله % 1.1, أملاح معدنية % 1.6, بروتين% 9.2, ألياف غذائية % 80.0

الجـة  بالاضافه إلى إمكانية استخدامه في مع     , يمكن استخدام هذا المنتج كوجبة إفطار جيدة بعد إضافة الحليب والسكر            
  .مرضى الإمساك

  

ABSTRACT 

Date flakes have been manufactured in our laboratories form the paste of the dates, 
which is rich in Dietary Fiber. The paste was first washed with water then treated with 
small amounts of starch then Toasted. The final product consist of 80% Dietary fiber, 
9.2% protein, 1.6% minerals, 1.1% reducing sugar, 6.1% moisture, and 2% starch. 
This product could be used as a good breakfast meal with milk and sugar, also to 
treat patients suffer from constipation. 

 

 

 

 

 

 

 

 



    International Journal for Sciences and Technology     Vol. 6 No. 4, December  2011      111  

 

  المقدمة 

زداد إقبال الناس في الآونة الأخيرة على تنـاول         لقد ا 
المواد الغذائية ألحاويه على نسبة عاليه مـن الأليـاف          
الغذائية وهذا يرجع إلـى زيـادة الـوعي الـصحي           
والاهتمام بالرشاقة حيث أكدت الدراسـات إن هنـاك         
علاقة عكسية واضحة بين انخفاض نسبة الألياف فـي         

هـة وظهـور بعـض      المواد الغذائية ألمتناوله من ج    
الأمراض من جهـة أخـرى كالإمـساك والبواسـير          

  ).3, 2, 1(وسرطان القولون والسمنة وغيرها 
تتواجد الألياف بنسب مختلفة في الغذاء الذي نتناولـه         
وهي مواد ضرورية جدا للإنسان وتعطـي سـعرات         
حرارية واطئه لكونها غير قابلة للهـضم مـن قبـل           

وهـي  ). 6, 5 ,4(أنزيمات الجهاز الهضمي للإنسان     
عبارة عن مواد كاربوهيدراتيه معقدة يمكـن تقـسيمها    

  ).7, 5 ,4(إلى نوعين الذائبة وغير الذائبة 
علـى مـواد   ) Soluble fiber(تشمل الألياف الذائبة 

ــليلوزيه      ــبه س ــواد ش ــباغ وم ــه وأص بكتيني
)Hemicellulose) (14 ,15( ,    وهي تذوب في الماء

فـض نـسبة    لتكون مـادة هلاميـة تعمـل علـى خ         
الكوليسترول في الدم وكذلك تقلـل مـن امتـصاص          
السكريات في الأمعاء الدقيقـة وبـذلك فهـي نافعـة           

, البزاليـا , لمرضى السكر وهي تتواجد في الهرطمان     
, 9, 8(الجـزر والـشعير     ,الحمضيات,التفاح, الباقلاء

10.(  
فتشتمل ) Insoluble fiber(  أما الألياف الغير ذائبة 

اللكنين ومواد شبه سـليلوزيه وهـي       على السليلوز و  
الخضراوات والمكسرات ومـن    , متواجدة في الحنطة  

فوائدها زيادة حجم الغذاء  في الأمعاء وتقلل من زمن          
وقد فسر الباحثون   , مروره فيها وبذلك تمنع الإمساك      

بان بقاء الغذاء في الأمعاء لفترة قصيرة يقلل من مـدة       
سامة ومنها مسببات   تعرض خلايا الأمعاء إلى المواد ال     

إن وجدت وبذلك تقلل من     ) Carcinogens(السرطان  
  ).13, 12, 11(احتمالية الاصابه بسرطان القولون 

    إن التمور ألعراقيه وخاصة تمر ألزهدي التجاري       
يحتوي على نسبة جيدة من الألياف الغذائيـة حـوالي          

ــة  , )%14) (8( ــد عملي ــة بع ــاف الناتج وان الألي
يات في مـصانع الكحـول والخـل        استخلاص السكر 

. والدبس غير مستغله وتذهب هدراً كعلـف حيـواني        
ونظراً لاحتواء الألياف على نسب لابـأس بهـا مـن           
البروتين والأملاح المعدنية والفيتامينات وانطلاقاً مـن       
مبدأ إيجاد منافذ جديدة واقتصاديه لاستخدامات التمور       

قـائق  خدمه لاقتصادنا الوطني نشأت فكرة تـصنيع ر       
    .التمر المحمصة الغنية بالألياف الغذائية

  

  

  

  

  

  

  المواد وطرق العمل
  
  : تحضير عجينة التمر-1

بعد غسله جيدا (غم تمر زهدي 300تم عزل النوى من 
وأجريت , تمر: ماء  ) 1:3(واظيف الماء بنسبة    ) بالماء

 دقيقه باستعمال خلاط كهربـائي      40عملية الطبخ لمدة    
  .  م80رارة وحمام مائي بدرجة ح

خـام  (رشح الخليط باستخدام قمع بخنر مجهز بقماش        
وتم غسل الألياف بكميـة     . تحت ضغط مخلخل  ) اسمر

للـتخلص مـن اكبـر كميـه مـن      )  لتر1(من الماء  
. يبخر الراشح للحـصول علـى الـدبس       , السكريات

في ) المتبقية في قمع الترشيح   (وفرشت عجينه الألياف    
 فرن كهربـائي لمـدة      أواني زجاجيه وتم تجفيفها في    
تم وزن الألياف   .  م 120ساعة ونصف بدرجة حرارة     

كما تم  . غم تمر زهدي  300الجافة الناتجة من استخدام     
حساب نسبة الرطوبة ومكونات هـذه الأليـاف مـن          
بروتين وأملاح وسكريات مختزله باسـتخدام جهـاز        

 Atomic( كلــدال وجهــاز الامتــصاص الــذري 

Absorption( , وغراف الغاز الـسائل    وجهاز كرومات
G.L.C.15( على التوالي .(  

إذا قدرت الرطوبة باستعمال فـرن كهربـائي نـوع          
)Heraeus (     وكانت درجة حرارة التجفيف المستعملة

اذ تم وزن النموذج قبـل      , م لمدة اربع ساعات   75-80
  : وطبقت المعادلة التالية) 15(التجفيف وبعد التجفيف ،

  
   X  100 وذج بعد التجفيف وزن النم %= الرطوبة الكلية

                        وزن النموذج قبل التجفيف
  

 غم من   0.2قدر البروتين بطريقة كلدال وذلك بأخذ           
رقائق التمر وتنقل العينة إلى دورق هضم زجاجي ذي         

مل 800-500سعة ) Digestion flask(عنق طويل 
غم مـن   1غم من كبريتات الصوديوم مع      18يوزن  , 

 مل مـن حـامض      25ت النحاس البلورية مع     كبريتا
الكبريتيك المركز ثم توضع فـي الـدورق ويـسخن          
المزيج في دورق الهضم تحت نقطة غليان الحـامض         

 وعلـى سـرعة     مونستمر بالهض . حتى تختفي الرغوة  
متوسطه لحين صفاء المحلول مشيراً إلى نهاية عملية        

 سـاعة  2 -1.5التأكسد حيث تحتاج عملية الهضم من    
دها يستمر التسخين لمدة ساعة أضافية وبعد صـفاء         بع

  ثم يـضاف     ºم25المحلول  يبرد الدورق إلى اقل من        
 75 -70مل من الماء المقطر بعدها يضاف       200إلية  

مل من محلول هيدروكسيد الصوديوم المركـز علـى         
الجدار الداخلي للدورق مع اضافة كميـة قليلـة مـن           

صـيل دورق   مسحوق الزنك او الـسلينيوم  ويـتم تو        
التقطير إلى المكثف ويبدأ التقطير لحين خروج الامونيا      
من دورق التقطير وانتقالها إلى دورق الاسـتلام إذ ان      

 مل من المحلول المقطر يحتوي على جميع        150أول  
الامونيا المقطرة وبعد الانتهاء مـن التقطيـر يـسحح         

 بوساطة  ةالمحلول في دورق الاستلام إلى نقطة النهاي      
)  عيـاري  0.1( هيدروكسيد الصوديوم القياسي     محلول
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بعد إضافة دليـل الأحمـر المثيلـي إلـى المحلـول            
)15،17 .(  

وبنفس الوقت يتم عمل نموذجاً خالياً من الكيمياويـات         
)Blank (        مع نفس طريقة العمل الأنفة ذكراً وبعـدها

  : تطبق المعادلة التالية
  

   %=كمية النيتروجين 
  

  
 معامل  ×(%) كمية النتروجين   % = كمية البروتين   
  البروتين للغذاء

      
 Atomicقدرت الأملاح المعدنية باستعمال جهاز الـ 

Absorption     حيث طحن نمـوذج رقـائق التمـر 
غـم   1 -0.5باستعمال مطحنة كهربائية ووزن مقدار      

منه بعدها يضاف اليه خلـيط مـن كـل الحـوامض            
  : المركزة التالية 

 مل  40 و   H2SO4مل من   15 و   HNO3مل من   100
HCLO4        م 200 -120 و تسخن على درجة حـرارة
لحين الحصول علـى لـون   ) Hot Plate(باستعمال 

مل بعـدها ينقـل     2رائق ثم يؤخذ المتبقي ويركز إلى       
 ـ50كمياً  إلى دورق حجمي سـعة        ل ثـم التحليـل   م

  ).18(باستعمال جهاز الامتصاص الذري 
ــاز    ــتعمال جه ــدرت باس ــسكريات ق ــسبة لل بالن

 G.L.C.) Gas Liquidكرموتوغراف الغاز السائل 

chromatography (  419نوع Packard   أمريكـي 
 Flameالصنع مثبت علية كاشف التـأين الحـراري   

Ionization Detector ) FID ( ــصل ــود ف وعم
ملم معبأ بمادة فـصل     2سم وقطر   210زجاجي بطول   

3 %OV-17        ومحمله عليه مـادة كروموسـورب ، 
 مايكرومتر، وكانـت حـرارة      100-80بقطر حبيبة   

دقيقـة   / °م10 ترتفع بمعـدل     °م160الفرن الابتدائية   
، اما حـرارة الحقـن      °م240لتصل الى حرارة نهائية     

واستخدم الهليوم كغاز ناقـل     . °م270والكاشف فكانتا   
اما الهيدروجين والهواء   . دقيقة/ مل30 جريان   بسرعة

دقيقة على  /  مل 300 و 30فقد استخدما بسرعة جريان     
 مـايكروليتر   1تم حقن   . التوالي للحصول على اللهب   

من نموذج رقائق التمر المحمصة بعد طحنها واذابتها        
   ).19( بمذيب الميثانول لتقدير السكريات 

 Dateتصنيع رقـائق التمـر المحمـصة    -1

Flakes) :(  
       تم خلط عجينة الألياف الرطبة الناتجة من       

وفرشـها فـي    , غم نشا A 5غم تمر زهدي    300
أواني زجاجيه وتقطيعها إلى أشكال ثم تحميصها       

 م ولمـدة    120 ةفي فرن كهربائي بدرجة حرار    
 .ساعة ونصف

  ):Taste panel(التقويم الحسي للمنتوج   -2

لتقـويم  اجري التقويم الحسي وفقـاً لاسـتمارة ا       
الحسي لنماذج الاغذية من قبل عـشرة مقـومين         
طبقاً للبيانات المذكورة والدرجات المحـددة فـي        

  )1(جدول  ).16( استمارة التقويم 

  

  النتائج والمناقشة
   

وخاصة الصنف ألزهدي الذي    (تحتوي التمور ألعراقيه    
على نـسبة   ) من إنتاج تمور العراق   % 70-60يشكل  

ية إذ قدرت نسبتها في عجينـة       جيدة من الألياف الغذائ   
فضلاً عن احتوائها على كميه من      ,  )14% ( 8التمر  

, )2(البروتين والفيتامينات وألاملاح المعدنية جـدول       
وتجدر الإشارة إلى إن هذه النسب تتغير حـسب         ) 3(

كفاءة الاستخلاص والتجفيف ولغرض الاستفادة مـن       
 تـم   هذه الألياف واستخدامها للاستهلاك البشري فقـد      

إجراء تجارب مختبريه متعددة لغرض الحصول على       
منتوج ذو طعم مستساغ ومشابه للمنتجات الأجنبية التي 

ولغرض الحصول علـى عجينـة      . تصنع من الحبوب  
متجانسة سهله التحميص والقشط فقـد توصـلنا إلـى          

غم إلى عجينـة الأليـاف      5إمكانية إضافة نشا بمقدار     
لخلط الجيد ومـن    غم تمر زهدي مع ا    300الناتجة من   

  . ثم فرشها في أواني زجاجية وتحميصها
يبين التركيب الكيمـائي لرقـائق التمـر        ) 2(الجدول  

المحمصة علما بان كمية الألياف الغذائية الجافة الناتجة   
) 5(الجدول رقم   . غم29غم تمر زهدي كانت     300من  

يوضح بعض منتجات الإفطار الأجنبية ومحتواها مـن    
ن والأمـلاح المعدنيـة والـسكريات       الألياف والبروتي 

وعلى وجه ألمقارنه فان المنتـوج   ). 20،19(والدهون  
)Fiber one (ـ   الأليـاف  نيحتوي على اكبر كمية م

الاونس الواحد  (غم في الاونس الواحد من المنتوج       12
يحتوي على  ) All-Bran(والمنتوج  ).  غم 28.3يعادل  

 (Cheerios)أمـا المنتـوج     . غم سكر 5غم ألياف و  9
ملغـم أمـلاح    330غم ألياف و  2فنلاحظ احتوائه على    

وبالنسبة للمنتـوج   . غم دهون 2بالاضافه إلى   , معدنية
(Familia Swiss Birchermuesli)  ــنلاحظ  ف

غم وكمية عالية   4احتوائه على كمية قليله من الألياف       
 العالية المتبقية في جميـع      ةإن النسب . غم6من السكر   

 مادة النشا والتي لم يتم      هذه المنتجات هو محتواها من    
) 5(و) 4(و) 3(ويلاحظ من الجـداول     , التطرق إليها 

بان رقائق التمر المحمصة يمكـن      ) 2(و) 1(والشكلين  
إن تضاهي المنتجات الأجنبية من حيث كمية الأليـاف         

كمـا إن النـسبة القليلـة       . الغذائية والأملاح المعدنية  
 ـ         هالمتواجدة فيه من السكريات هي سـكريات مختزل

 بالفيتامينـات   جيمكن تدعيم هذا المنتـو    . سهلة الهضم 
ومضادات الأكسدة كما هـو الحـال فـي المنتجـات           

  . ألمشابهه
  
  
  
  

)789:;< =>?@ A>-@ A> C<?D;< =>? (×F7 ا>:9?ر × IJ?K> C;> 
 L9MوOP8<ا  

  )WX (وزن ا>ST8ذج 
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  . *نتائج التقويم الحسي لرقائق التمر المحمصة ): 1( جدول 
  

  %درجة الاساس   الصفة
رقائق التمر 

  المحمصة

  21  25  انتظام الشكل

  20  25  اللون

  22  25  الرائحة والطعم

  20  25  النسجة

  83  100  المجموع

  
الارقام في الجدول تمثل معدل عناصر النوعية لنموذج رقـائق          * 

  التمر المحمصة لعشرة مقومين
  
  
  

التركيب الكيميائي لرقائق التمر ألمحمصه الناتجة من ): 2(جدول 
  الزهديتمر 

  

  
  

  
مكونات الألياف الغذائية من الأملاح المعدنية ): 3(جدول 

   جهاز الامتصاص الذريلباستعما
  

  غم100/ملغم   الأملاح المعدنية

Fe 280  

Ca 330  

Zn 200  

Mn 260  

Cu 170  

Cr 80  

Na 125  

K 87  

Mg 49  

Sn 25  

  غم1.6 المجموع

  
  
  

  
 غم من 28.3كمية الألياف والمكونات الأخرى في ): 4 (جدول

  رقائق التمر ألمحمصه
  
  

  
  
  

 غم 28.3(جات الإفطار الأجنبية ومكوناتها في بعض منت): 5(جدول 
  ).21(مقارنة برقائق التمر المحمصة )  أونس1(أي مايعادل ) منتوج

  

  

  % المئوية النسبة  المكونات

  80  ألياف غذائية

  9.2  بروتين

  1.6  عدنيةأملاح م

  1.1  سكريات مختزله

  6.1  رطوبة

   غم منتوج28.3/غم  المكونات

  22.64  ألياف غذائية

  2.60  بروتين

  0.45  أملاح معدنية

  0.31  سكريات مختزله

  1.72  رطوبة

  0.56  نشا

  اسم المنتوج
  دهون
  غم

أملاح  
  معدنية
  ملغم

  سكريات
  غم

  بروتين
  غم

  ليافأ
  غم

Fiber one 1  220  2  3  12  

Cheerios  2  330  1  4  2  

Familia Swiss 

Birchermuesli  
2  60  6  3  4  

Special 

(Kelloggs) 
5  230  3  6  Trace 

Familia 

Genuine 

Swiss Muesli  

4  2  7  3  3  

All-Bran 

(Kelloggs)  
1  270  5  4  9  

Date flakes -  450  0.31  2.60  22.64  
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النسبة المئوية للألياف الغذائية في بعض منتجات ): 1(شكل
  الإفطار الاجنبيه مقارنة برقائق التمر ألمحمصه

  

  

  
  

الزهديرقائق التمر ألمحمصه الناتجة من تمر ): 2(شكل  

 

 

) 22(يوصي المعهد الـوطني الامريكـي للـسرطان       
بضرورة تناول كمية من الألياف الغذائية تتراوح بـين   

إن هذه الكميه يمكـن     ,  غم للفرد في اليوم    35 إلى   20
الحصول عليها بتناول كوبين من منتوج رقائق التمـر         

كوجبـة  ) غم من المنتوج النهائي   30(المحمص بحدود   
ا إن الأملاح المعدنية المتواجـدة      إفطار مع الحليب كم   

  ).23(في هذه الوجبة تقع ضمن الحدود المسموح بها 
 التي تجرى عادة على المنتوجات      ت     من الفحوصا 

 جألمشابهه لمنتوجنا هي احتمالية بقاء أجزاء من المنتو       
 Tooth(بعد تناوله أو التصاق بعضه على الأسـنان  

pack and Residual particles ( تتصف بهـا  التي
  ).21(بعض المنتجات الرديئة 

     فقد تم اختبار المنتوج من قبل عـشرة أشـخاص          
)Taste panel ( جدول )واتفق الجميع على عدم  ) 1

بقاء أي من أجزائه في الفم أو التصاقه في الأسـنان،           

ولغرض بيان تأثير الخزن فقد تم حفظ المنتـوج فـي           
لمختبر ولمـدة   أكياس من السيلوفين محكمه الغلق في ا      

ستة أشهر ولم يلاحظ اي تغيرات في الطعم والرائحة         
واللون ومع ذلك فيمكن معاملة هذا المنتـوج كبـاقي          
المنتجات الأخرى المشابهة بإضافة مضادات ألأكـسدة    

  .أو استخدام غاز خامل كغاز النتروجين في الحفظ
  

يمكن إنتاج رقائق التمر ألمحمصه على نطاق تجاري        
لفة وذلك بغسل التمر جيداً وإجراء عملية       وبأشكال مخت 

والترشيح ) Destoner(الطبخ وعزل النوى باستخدام     
ثم تنقل الأليـاف    ) Decantor(باستخدام مرشح أولي    

إلى خزان فيه خلاط ويضاف له كميـه مـن المـاء            
ويرشح مرة أخرى باستخدام مرشـح ثـاني وتنقـل          

يـد  الألياف إلى حوض يتم إضافة النشا مع الخلط الج        
وتصنع بحيث يمكن دفعها إلـى اسـطوانات معدنيـة          
.  ساخنة لغرض التحميص وإعطائها الشكل المطلـوب      

تكمن اقتصادية الإنتاج بالحصول علـى الـدبس مـن       
تبخير وتركيز المستخلص السكري أو الحصول علـى        
السكر السائل بعد ترويق المستخلص السكري وإمراره       

ركيز المـستخلص   على المبادلات ألايونيه ثم تبخير وت     
والحصول على منتـوج رقـائق      ) 14(السكري أيضا   

التمر المحمصة بالحالتين واستخدام النوى بعد طحنـه        
كعلف حيواني حيث يمكن خلطه مع بـاقي الأعـلاف          
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