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ABSTRACT
In this study, during November 2007 tlll April 2008, 320 swaps from

different wound infections were collected from different Baghdad Hospitals,
(only one smear per patient was taken). Numbers of swaps showed bacterial
growth were 276. From which (215) isolates belong to gram negative
bacteria,6lisolates referred to gram positive bacteria, while 44 swaps didn't
showed any bacterial growth. Primary identification depending on
morphological and biochemical tests were performed followed by using
apr2}E. to confirm isolation. The results showed that from the total 215 gram
negative isolate only 48 swaps were colonized with Pseudomonas
aeruginosa. The present study revealed that there were high rate of resistance
against 16 different antibiotics were used, 100% of P. aeruginosa showed
resistance to Penicillin, Pipracillin, Amoxicillin, Cefalotin Cefixime,
Ceftriaxone,Ceftazidiume and Cefepime ,the Polymixin was the most in vitro
active antimicrobial agent against P. aeruginosa (33.33o/o), followed by
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Azithromycin (39.58%). On the other hand multidrug resistance of P.
aeruginosa was ranging between I 1- I 6 different antibiotics, so that
P.aeruginosa classified in to 2 groups according to number of resisted
antibiotics; group B was the predominant group in this study. Result of
sensitivity test agree, with minimum inhibitory concentration (MIC) ratio for,
Augmentin, Cefixime, Pipracillin and Cefepime when they were 2-
l}24pglml, 32-l024pglml, 64-l0241tglml, l6-10241tglml respectively. P. ,
aeruginoso was able to produce number of virulence factors that
associated with its pathogencity, T9.16% of isolates were able to produce

B-lactamas ,further more able to produce Protease (89,58%),Lipase (tl.SVr1, !
while 87.5% exhibited ability to adhesion to epithelial cells, 79.16% produce
lecithinase and 72.91% were pyocyanin producer. our study
demonstrated, High prevalence of nosocomial infections associated with
the presence of multidrug resistant P.aeruginosa, especially in burn care
unit.

INTRODUCTION
In spite of considerable advances in the treatment of burns, infection

continues to pose the greatest danger to burn patients. Approximately 73
per cent of all death within the first five days post-burn has been shown
to be directly or indirectly caused by septic processes due to infection
with serious pathogen (1).

Nosocomial (hospital-acquired) infections caused by antibiotic-
resistant bacteria pose a serious threat to public health (2). Despite
interventions aimed at limiting the emergence and spread of
antimicrobial-resistant bacteria, including methicillin- resistant
Staphylococcus qureus, vancomycin-resistant Enterococci, and
multidrug-resistant Gram-negative bacilli, recovery of these pathogens
continues to rise rapidly (3). Antimicrobial-resistant bacteria are
transmitted among patients in hospitals through the contamination of the
institutional environment or through human vectors (2).

There are many cases of infection due to different bacteria had been
reported but still, the common pathogen isolated from such burn
patients is P. aeruginosa (4). Multi drug resistant bacteria have
frequently been reported as the cause of nosocomial outbreaks of
infection in burn units or as colonizers of the wounds of burn patients
(s).

The ability of P. aeruginosa to invade tissue depends upon it,
extracellular enzymes and toxins that break down physical barriers and
otherwise contribute to bacterial invasion (6). This study was carried out
to determine P.aeruginosa isolated from burned patients at different
hospital's intensive care unit in Baghdad, then the susceptibility of these
isolates to various antibiotics using disk diffusion and minimum
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inhibitory concentration methods and performing fJ-lactamase
production test besides determining some of the major virulence factors
produced by these pathogen.

MATERIAL AND METHOD
Bacterial isolates and identification procedures. From November
2007 to April 2008, 48 consecutive P. aeruginosa isolates were
recovered from 320 patients admitted to the different Baghdad Hospitals
(Al-Kindy , Baghdad , Al-Shech zaid ). only one isolate per patient was
included in the study. Bacterial isolates were identified using api2}E.
system (BioM6rieux, France) and by conventional biochemical tests:
cytochrome oxidase reaction, pigment production, glucose oxidation,
arginine dihydrolase activity, and growth at 42"C (7).
Antimicrobial susceptibility testing. The susceptibilities of the
bacterial isolates to 16 antimicrobial agents includipg: Penicillin;
Pipracillin; Amoxicillin; Augmentin, ; Cefalotin; Cefixime; Ceftriaxone;
Ceftazidiume; Cefepime; Vancomycin; Erythromycin; Azithromycin;
Chloramphenicol; Polymixin; Trimethoprime and Nalidixic acid were
determined by the disk diffusion method in accordance with I.{CCLS
guidelines. Briefly, diameter of inhibition zone was measured (mm)
and compared with the national committee for clinical laboratory
standard (8).
Minimum Inhibitory Concentration. The MICs of (4) antimicrobial
agents (Augmentin, Cefixime, Pipracillin, Cefepime) were determined
by using the twofold dilution method according to (8). Briefly, MICs
were determined in Mueller-Hinton broth containing each compound in
a twofold serial dilution series. The cells were incubated in the test
medium at 37"C for 24 h, and growth was examined visually. The MIC
of each compound was defined as the lowest conientration that
prevented visible growth.
fJ-lactamase detection. B-lactam resistant isolates were evaluated for B-

lactamase production by a Standard Iodometric test, If the blue color is
lost within 1-3 min, the result was considered to be B-lactams positive
.While if changing occurred during (5-10) min , the result will
considered as a delay result, the test should be reperform (9).
Detection of some virulence factors. To determine production of
proteases, lipases and lecithinases P. aeruginoso isolates were plated on
agar plates containing the appropriate substrates as described below.
Production of proteolytic enzymes was determined on media containing
l0% skim milk powder (10). After incubation at 30"C for 72 h, plates
were flooded with 1 N HCI to observe clearance zones (11). Lipase
production was assessed using single-layer agar (11). Single-layer agar

3
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consists of 50 (wt/ vol) clarified butter fat and 1:7,500 Victoria blue B
blended into tryptic soy agar. After incubation at 30oC for up to 5 days,
plates were observed for the presence of colonies surrounded by dark
blue zones. Lecithinase production was determined on egg yolk agar
containing l0% egg yolk emulsion. After incubation at 30oC for up to 5
days, plates were observed for the presence of colonies surrounded by
brown opaque zones. (12).
Bacterial adhesion test. By using Adhesion assay method dependent
on epithelial cell suspension obtained from healthy women urine
according to (13).
Pyocyanin production. By growing the bacteria on nutrient agar then
observe pyocyanin production ( I 2).

RESULT AND DISCUSSION
A total of 320 patients were studied. 48 were colonized with P.

aeruginosa, at least one isolate from each colonized site of each
colonized patient was selected. The clinical samples included burn
wound swabs. All of these patients had been treated with various B-
lactams, including those with antipseudomonal activity (Piperacillin,
Ceftazidime, and Imipenem), and aminoglycosides before the
acquisition of P. aeruginosa infection or colonization. Other isolates
(Staphylococcus aureus, Klebsiella pneumoniae, Acinetobacter
baumannii, and yeast isolates) were recovered from burn wounds of all
of these patients during their hospital stays.

Previous studies suggest that the selective pressure from the use of
antimicrobial agents is a major determinant for the emergence of
resistant strains.

our result agrees with (14) in which 47 isolates of P. aeruginosa
were recovered during the 2 months of investigation. In other researches
(15) referred P. aeruginosa from the patient's endogenous
gastrointestinal flora and/or an environmental source is the most
common cause of burn wound infections in many centers.

Most of the MDR P. aeruginosa isolates were resistant to all
antimicrobials tested, except for Polymixin , Chloramphenicol and
Azithromycin (Tables 1). Rates of drug resistance were as follow:
Penicillin; Pipracillin; Amoxicillin; Cefalotin; Cefixime; Ceftriaxone;
Ceftazidium and Cefipime, the percentage was 100% for each .For other
antibiotics, Vancomycin, (95.83%); Erythromycin, (95.83%);
Augmentin (93 .7 5%) ; Azithromycin, (39 .58%); Chloramphenicol,
(66.66%); Polymixin, (33.33%); Trimethoprime and Nalidixic acid,
(95.83%)for each.

This result agree with in which they showed that P. aeruginosa
appear resistance to most used antibiotic ( l6).

,
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The present study revealed that Polymixin was the most in vitro
active antimicrobial agent against P. oeruginosa recovered from clinical
burn unit specimens followed by Azithromycin.

In P. aeruginosa, secondary B-Iactamases with extended substrate
specificity can be responsible for acquired resistance to the most
powerful antipseudomonal B-lactams, such as expanded-spectrum
cephalosporins and carbapenems (17). The secondary ESBLs can
degrade Penicillins, expanded-spectrum cephalosporins, and
monobactams (but not carbapenems) and are often susceptible to serine-
B-lactamase inhibitors (18). ,

Table -1: Distribution of antimicrobial resistance rates among P. aeruginosa
isolates isolated in Baghdad hospitals, November 2007 to April 2008

The MICs of 4 antimicrobial agents were determined for all the
P. aeruginosa isolates, it were ranged between: 2-1024 pglml for the
Augmentin (2 isolates,lisolate,39 isolates and 6 isolates, have MIC
value,2,4,5l2 and 1024 pglml respectively) ; for Gefixime were
between 32-1024 pg/ml(l isolate,2isolates and 45 isolates, have MIC
value,32,512 and 1024 pglml respectively);while for Pipracillin were
ranged between 64-1024 pg/m1(3 isolates,Tisolates,3O isolates and 8

isolates, have MIC va1ue,64,128,512 and 1024 pglml respectively) and
for Cefipime were 16-1024 p"glml(2 isolates, 39 isolates and 7 isolates,

Antimicrobial agent

Penicillin

Concentration
/

100

100

100

30 100

30      ‖           46(95.83

Azithromvcin 19(39.58

32(66.66

Polymixin 16(33.33

95.83

Nalidixic acid       ‖    30 95.83

10

illinPi 10

30

30

30

30

30

Ch icol 30

30

No. (%) of resistant isolates from
the orisinal43

Arnoxicillin

45(93.75

Ceftriaxone

Cettazldium

Cefipime

5

48(100)

48(100)

48(100)

Augmentin

Cephalothin 48(100)

Cefixime

30 48(100)

Vancomvcin

Ervthromvcin 30 46(95.83)

Trimethoprime 1.25
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have MIC value,16, 512 and 1024 pglml respectively). This result
match with (19), they reported that P. aeruginosa isolates were resistant
to all tested antimicrobials, except for Gentamaicin and Polymixin.

Table-2 present Multidrug resistance of P. aeruginosa and it ranged
between 11-16 different antibiotics: only 2 isolates showed low MDR
against 1l antibiotics , while all isolates ranging between 11 to 16

MDR, finally 2 isolates give resistance to all used antibiotics , so that
considered high MDR P. aeruginosa.

Nowadays, outbreaks with MDR P. aeruginosa strains have become
ratherfrequent (20), and the persistence of an MDR P. aeruginosaclone
in a burn unit has been reported (14). A serious problem is the
emergence of multidrug-resistant (MDR) P. aeruginosa strains resistant
to B-lactams, aminoglycosides, and quinolones (21). Although
intrinsically sensitive to B-lactams (e.g., Ceftazidime and Imipenem),
aminoglycosides (e.9., Amikacin and Tobramycin), and
fluoroquinolones (e.9., Ciprofloxacin and Ofloxacin), P. aeruginosa
resistant to these antibiotics has emerged and is widespread (19).

Tablc-2:Multidru resistance of P.

From Table-3 MDR P. aeruginosa classified in to 2 groups according
to number of antibiotics resisted by the isolates, group A represent 20
MDR isolates that gave 11-13 antibiotic resistance, while group B
showed the isolates that resist 14-16 antibiotic to words P. aeruginoso.
From this result we may predict that group B was the predominant
group in this study. Bielecki etal (22) Reported that P. aeruginosa is
prevalent in burn wound infections and it is generally multi-drug
resistant.

Table -3: Groping of P. aeruginoso according to resistant to antibiotics

%o of resistant isolates

40.9

45

14 40.9 18

15 15.9 8

16 6.8 2

Number of resistant
antibiotics

Groups Number of antibiotics resistant
P. aerusinosa

oZ of resistant isolates

A    I       H-13       1      20
B    EIIIIIII≡亜IIIIIII]EIIIII亜亘IIIIIコ

In our intensive care burn unit, an outbreak
P. aeruginosa strain was initially suspected

of infection due to a

on the basis of the

isolates

Number of isolates

2

13 18

||
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identification of an unusual antibiotype, resistance to all antimicrobial
agents routinely tested for activity againstPseudomonas species.

Table -4: Virulence factors produce by P. aeruginoso isolates isolated from
Baghdad hospitals ,

For p-lactamase the enzyme was detected using lodometric method
which is a simple and convenient technique for susceptibility testing of
P. aeruginosa in clinical laboratories. Our results revealed the

continuing need for quality control of antimicrobial susceptibility tests

by concurrently testing known susceptible and resistarrt strains of P.

aeruginosa and the utility of attempting to confirm apparent ampicillin
resistance of P. aeruginosa by demonstration of beta-lactamase activity.
38(79.16%) isolates of P. aeruginosa are able to produce these enzyme,

Table-4 and this be confirm by sensitivity test, except some isolates not
produce enzyme but it is resistant to B-lactam antibiotics. The presence

of a chromosornally determined inducible beta lactamase has been

reported as characteristic of the genera Pseudomonas(23) .B lactamase

may be not always the major mechanism for B-lactam antibiotic
resistance , and the resistance may be due to change in target ,

permeability and efflux pump (24).

Table -4 showed ability of MDR P. aeruginosa to produce number of
virulence factor that associated with it's pathogencity
beside multiple antibiotic resistance. The percentage of production

were as following, Protease (89,55%) ,Lipase (87.5%)' and Bacterial

adhesion(87.5%) produced in high ratio among MDR P. aerugtnosa . P.

aeruginosa extracellular proteases have been associated with virulence
(25). Many researches referred the ability of pili from P. aeruginosa K
(PAK) to act as an adhesion to human epithelial cells (26). P.

aeruginosa prodgces three other virulence factor: lecithinase(79.16%).
They appear to act synergistically to break down lipids and lecithin and

blue pigment, pyocyanin (72.91%), impairs the normal function of
human nasal cilia, disrupts the respiratory epithelium, and exerts a
proinflammatory effect on phagocytes (25).

The risk of invasive burn wound infection is influenced by the extent

and depth of the burn injury, various host factors, and the quantity and

Virulence factors          No.(%)OfpoSitivc isolates i

β-laCtamase                                    38(79。 16)

Protease                    1                   43(89,58)               ___J

Lipasc                                      42(87.5)

Lccitllinase                                  38(79.16)

Bacte五al adhesion                               42(87.5)

Pyocyanin production                           35(72.91)
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virulence of the microbial flora colonizing the wound (27). Common
burn wound pathogens such as P.aeruginosaand Staphylococcus aureus
produce a number of virulence factors that are important in the
pathogenesis of invasive infection. Pseudomonas aeruginosa produces a

number of cell-associated (adhesins, alginate, pili, flagella, and
lipopolysaccharide) and extracellular (elastase, exoenzyme S, exotoxin
A, hemolysins, iron-binding proteins, leukocidins, and proteases)
virulence factors that mediate a number of processes, including
adhesion, nutrient acquisition, immune system evasion, leukocyte
killing, tissue destruction, and bloodstream invasion (28).
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ABSTRACT
Sixty blood samples have been collected from chronic active, atrophic

gastritis and ulcer cases of which 51 was observed to be positive.for _Helicobactet
pytori.In the current study it was observed that majority of patients infected with ^EL-pylori 

were males (64.7%). Furthermore, this study revealed that most pafients were

ytrrg adults (70.1%) at age less than 40 years. Moreover, high incidence of

stomact cancer (56.8,6%) was evoked among those who infected with 1L pylori
particularly young adult patients (44.3oh) in comparison with ulcer and chronic

gastritis cases. Infection with this organism should therefore be paying more

attention since it formed a gastrointestinal problem. Treatment with short courses of

antibiotics to eradicate the infection beside improvement of sanitary and hygienic

Al- Mustansiriya J. Sci Vol. 20, No 4, 2009

conditions was recommended to eliminate such

INTRODUCTION
Helicobacter pylori is a helical shaped Gram-negative bacterium that

infects various areas of the stomach and duodenum U, 2l.Many cases

of peptic ulcers, gastritis, duodenitis, and perhaps some cancer are

cauied by H. pylori infection. However, many who are infected do not

show any symptoms of disease [3, 4]. Helicobacter spp. are.the only

known microorganisms that can thrive in the highly acidic environment

of the stomach. Its helical shape is thought to have evolved to penetrate

and favor its motility in the mucus gel layer [1, 4].

Many people contract H. pylori infection as a child, and the

infection persistS into adulthood, but adults also can contract H. pylori

tsl.
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The bacteria seem to be transmitted from one person to
another through contact with saliva, and contract an H. pylori infection
by sharing an eating utensil with an infected person. It could also be
contracted from contact with fecal matter that harbors 11. pylori 16l.

Diagnosis of H. pylori infection depends on one of four ways
[7]: Invasive test (i.e. biopsy) which obtained during gastroscopy and
Non-invasive tests which included culture, breathe testing [8,9] and
blood testing depending on detection of IgG Anti-lL pylori antibodies
[10]. For positive cases endoscopy 17,11] and stomach X-ray or barium
upper gastrointestinal (GI) series are recommended [12].

The stomach is generally a very hostile environment for many
bacteria, but 1L pylori produces an enzyme that, through a series of
biochemical processes, creates a low-acid buffer zone for itself [13,14].
Then, it weakens the protective mucous coating of the stomach and
duodenum, which allows acid to get through to the sensitive lining
beneath. Both the acid and the bacteria irritate the lining and cause a
sore, or ulcer [3]. There is compelling evidence for the role of this
bacterium in initiation of Correa's cascade (stepwise progression from
chronic active gastritis, atrophic gastritis, intestinal metaplasia,
dyspepsia and finally adenocarcinoma) [15].

The aim of this study was to detect the frequency of H. pylori
infection among ulcer and chronic gastritis patients through IgG Anti-/I.
pylori determination and its correlation with gastric carcinoma.

MATERIALS AND METHODS
sixty samples have been collected from Iraqi out-patients (who were

suffering from ulcer and gastritis) of Gastroenterology and Liver Teaching
Center in Baghdad during the period of Octoberl 2007 and April/ 2008. The
patients include (38) males and (22) females with age range from (21-63)
years. The investigations results have been compared with 30 samples for
apparently healthy individuals as a control group. Six samples of control
group have been excluded due to incomplete information. Blood was
collected from healthy control group as well as patient after endoscopic
examination of patients under consultant supervision. Sera samples were
isolated from the blood sample after coagulation and kept frozen at -20oC.
Sera samples investigated for IgG Anti-Il pylori anribodies by (Bio Hit ,
Finland using ELISA test) [16] depending on sandwich technique . All the
results have been statistically analyzed by application of Chi-x2 analysis for
categorical data and were compared with t-test expressed as mean (+SD) tl7].

12
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RESULTS & DISCUSSION
1. Distribution of Patients According to Gender r

Sixty gastritis patients have been admitted . to the
Gastrointestinal Tract & Liver Teaching Hospital. Fifty one samples
were found to be positive for H. pylori. Those samples belong to
patients who included 33 males (64.7%) and 18 females (35.3%) (i.e.
With Male: Female 1.83 ration) as shown in Table (1) in comparison
with 24 apparently healthy individuals which 7 (29.2%) males and 17

(70.8%) females included in control group. It was observed that there is
highly significant difference between both sexes since the majority of
patients were males.

Tablc-1:E)istribution ofthe Studicd according to Gender

2. Distribution o{Patients according to Age Groups
The distribution of patients according to their age groups was listed in
Table (2). This table revealed that most of patients who infected with.
H. pylori (56.9%) were at the fourth decade of age; in most
specification at age group (20-39) years. While the other age groups
involved less frequencies. Moreover, it seems that there was a decline in
the percentage of patients with aging with highly significant differences
between groups (P< 0.001). The explanation of these results attributed
this age group (i.e. 20-39 years) is the most active years pf the life span

in which the individuals became at great risk to be infected with
bacteria in comparison with decrement in the frequencies of infection
by aging.

no ruu

Gender Studied Groups No. (%) Total Comparison of Significant

Control Patientsx P value Sisnificance
Malc 7(29.2) 33(64,7) 40(53.3)

0,004

Highly Sig.
(P value <0.01)Female 17(70.8) 18(35.3) 35(46.7)

Total 24(100.0) 51(100.0) 75(100)
* Only patients sera samples which were (+)ve for IgG anti H. pylori antibodies

'able-2:E)istributi ion of age groups (years) among studied group.

Age Groups
(years)

Studied group
Total

Comparison of
significant

Control
H. pylori (+) ve Patients

Samples
P value Sig

20-39
No. 24 29 ξ

υ

0.001

Highly Sig.
(p value
<0.05)

% 100 56.9 70.7

40-59
No. 0 17

% 0 JJ.J 22.7

>60 No. 0 5 5

% 0 9.8 6.7

Total
No. 24 51 75

% 100 100.0% 100.00/0
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3. Mean of Anti-.Fl pylori Antibodies Titer among the Patients Sera.

Mean of anti-lL pylori antibodies titer is (91.33 * 5.3) in
comparison with (13.50 + 4.0) for apparently healthy control group with
highly significant difference between these groups (P< 0.001). This
arising, in IgG anti-H. pylori titer is related to the nature of
Helicobacter pylori infection (i.e. chronic bowel inflammatory
infection), which accompanied with elevation of IgG antibodies isotype
rather than IgM.

4. Association between H. pylori infection & Patients'Clinical Status.
Recently, it was proposed that there was a relationship

between H. pylori infection and gastric ulcer development and

eventually progression into stomach carcinoma. The current study
showed that 22 gastric or peptic ulcer have been progressed out of 60
gastritis cases of which 51 were infected with 1L pylori cases (43.14%).
Furthermore, 29 patients out of 51 developed gastric carcinoma
(56.86%) with highly significant difference in comparison with general
gastritis clinical status of patients (P < 0.001). These datawere listed in
Table 3.

Tablc-3:Distributi f di貴じrcnt cli I states tudicd

The incidence of Iraqi infection with ^EL pylori was higher
than that for American (only 20 %) under 40 years in comparison with
(56.9%) [18]. This highest frequency may be related to poor sanitation
and health conditions particularly during the last years because of USA
occupation and the destructive effect of occupation forces. Those
factors might act to increase the chance for water and food
contamination which, enhance children and youth to be infected with ^EL

pylori.
Considering effect of gender on distribution of patients, the current

study results are similar to those of recent studies which denoted to

able-J: Drstnbutton ot dltlerent cllnlca tu

Age Groups
(years)

Clinical Starus of Patients

Comparison of
sisnificant

P value Sig.
Cancer Ulcer Gastritis

20…39
No. 13 16 32

0.12

Non-Sig.
(p value
>0.05)

% 44.8 72.7 53.33

40-59
No. 12 5 20

% 41.4 22.7 33.33

>60 No. 4 1 8

% 13.8 4.5 13.33

Total
No. 29 つ

４
つ
´ 60

% 56.86 43.14 100.0
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men rather than women 119,20)
[20]. However the frequencies are

varied according'to the populations though, the recent study of Al-Arebi
(2007) referred to 61 .66% prevalence of H. pylori infection among
males which is a little bit lower than the current results (64.7%) ll9l.
The interpretation of this minor difference may be related to the sample

size in addition to the differences in the laboratory conditions and

timing.
Regardin g age groups, this study revealed an amazing results that the

majority of gastric cancer patients below 60 years [21]. On the contrary,

recent study referred to prevalence of gastric cancer abdve 60 years of
age. This controversy may be related to variations in the environmental

factor which Iraqi people exposed to; particularly during the last years

and the effects of wars which enhance the disease development.
Mean of anti-I/. pylori antibody titer (91.33+ 5'3) was

noticed to be higher than that of Al-Arebi, 2007 who recorded (83.8 +

14.3). The level of Ab titer depends on the duration of disease

chronicity since IgG anti- H. pylori Ab associated with chronic gastritis

and subsequently the accumulation of antibodies [19].
Study the association between the clinical status and age groups, this

invesigation showed that peptic ulcer was predominant among the

patients below 40 years while gastric cancer was the hall mark of
patients above 40 to 60 years 122) .These results in agreement with

Specifically, both gastric cancer and gastric MALT lypphoma
(lymphoma of the mucosa-associated lyrnphoid tissue) have been

associated with ^FL pylori, and the bacterium has been categotized as a

group I carcinogen by the International Agenc), for Researclt on cancer
(rARC) 124,2s1.

The current study revealed high frequency of cancer among

positively associated H. pylori cases. These facts are true since it was

proposed that H. pylori induce gastric carcinoma by two mechanisms.

One mechanism involves the enhanced production of free radiqals near

H. pylori and an increased rate of host cell mutation [26]. The other

proposed mechanism involves enhancement of the transformed host cell

phenotype by means of alterations in cell proteins such as adhesion

proteins. According to the proposed second mechanism, inflammation-

associated signaling molecules that can alter gastric'epithelial cell

adhesion and lead to the dispersion and migration of mutated epithelial

cells without the need for additional mutations in tumor suppressor

genes such as genes that code for cell adhesion proteins [27].
It was concluded that infection with this organism should

therefore be paying more attention since it formed a gastrointestinal
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problem. Treatment with short courses of antibiotics to eradicate the
infection beside improvement of sanitary and hygienic conditions was
recommended to eliminate such complications. It is recommended to
shed some light on the association between gastric cancer and its stages
in a further study.

REFERENCES ,

1. Warren, JR. & Marshall, B: Unidentified curved bacilli on gastric
epithelium in active chronic gastritis. Lancet ,l:1273-1275, (1983). '

2. Marshal, C. & Marshall, BJ: Helicobacter pylori. Am. J.

Gastroenterol., S9(suppl):S I 16-5 128 ( 1994).

3. Konfurek, JW: Discovery by Jaworski of Helicobacter pylori and its
pathogenetic role in peptic ulcer, gastritis and gastric cancer. J.

Physiol. Pharmacol., 54 Suppl 3: 2341 (2003).
4. cover, TL. & Blaser, MJ Helicobacter pylori: A bacterial cause of

gastritis, peptic ulcer disease, and gastric cancer. ASM News, 6l:21-
26 (tees).

5. Goodman, K.; O'rourke, K.; Day, R.; Wang, C.; Nurgalieva, 2..,
Phillips, C.; Aragaki, C.; Campos, A.; de la Rosa, J.: Dynamics of
Helicobacter pylori infection in a US-Mexico cohort during the first
two years of life. Int. J. Epidemiol., 34 (6): 1348-55 (2005).

6. Sutton, M.F.: Diagnosis of H pylori infection. Infect Med l5(5):331-
336 (1ee8).

7. H pylori Learning center: A guide to disease diagnosis, and
treatment. http ://www.hplc. (2006)

8. Watkins, RS.: Helicobacter pylori: A diagnostic approach (1998).
9. Klein, PD.; Malaty, HM.; Martin, RF.; et a/: Noninvasive detection

of Helicobacter pylori infection in clinical practice: The ''c urea
breathe test. Am. J. Gastroenterol., 9l:690-694 (1996)

l0.Desroches, JJ.; Lahaie, RG.; Ricard, M.; et al.: Methodological r

validation and clinical usefulness of carbon-14-urea breathe test for
documentation of presence and eradication of Helicobacter pylori
infection. J. Nucl. Med., 38(7):1141-l145 (1997).

11.Brian, M.F.: A Review of Tests for the Diagnosis of Helicobacter
Pylori Infection. Laboratory Medicine , 29(9):561-566 ( 1998).

l2.Strober W, James SP & Greenspan JS: Gstrointestinal, Hepatobiliary
&, Orodental Diseases. In: "q Lange medical book: Medical

16



Al- Mustansiriya J. Sci ″ヽol.20,No4,2009

Immunology" edited by Parslow TG, Stites DP, Terr AI, & Imboden

JB, 11'h Ed.,McGraw-Hill Co. PP: 460-81 (2007).
l3.Graham, DY.; Malaty, HM.; Evans, DG.;: Helicobacter pylori in an

asymptomatic population in the United States: Effect of age, race,

and socioeconomic status, Gastroenterology, 1 00: 1 495- I 50 1 ( I 99 1 ).

14.Tan, YK.; Fielding, JW. Early diagnosis of early gastric caricer. Eur.

J. Gastroenterol. Hepatol. 18(8): 821-9. (2006).

l5.Pronovost, AD.; Rose, SL.; Pawlak, JW.; et al: Evaluation of new

immunodiagnostic assay for Helicobacter pylori antibody detection:

Correlation with histopathological and microbiological results. J.

Clin. Microbiol., 32: 46-50 (1994).

l6.Graham, DY.; Evans, DJ. Jr.; Peacock, J.; et al: Comparison of rapid

serological tests (FlexSure HP and QuickVue) with conventional

ELISA for detection of Helicobacter pylori infection. Am. J.

Gastroenterol., 9 | :942-948 ( 1 996).

lT.Sorlie, DE. "Medical Biostatistics & Epidemiology: Examination &

Board Review." I't Ed. Norwalk, Connecticut, Appleton & Lange,

PP:47-88 (199s).

l8.Mayo Clinic com.: Digestive system: H pylori infection Mayo

Foundation for Medical Education and Research (MFMER) (2007).

I9.Al-Arebi, GM: Study some of immunological parameters and bio-

markers among Iraqi patients afflicted with peptic ulcer disease. A

MT thesis College of Health and Medical Technology / Foundation

of Technical Education / 2007 .

20.Wu, H-C..; Tuo, B-G.; Wu, W-M.; Gao, Y.; Xu, Q-Q.; Zhao, K.:

Prevalence of peptic ulcer in dyspeptic patients and the influence of
z1a, sex, and Helicobacter pylori infection. Digestive Dis. Sci.,

53(10): 2650-5+6, (2008). ,

21. Kamel, E.; Hani, B.: Clinicopathological comparison .between

young and old age patients with gastric adenocarcinoma. Intern. J.

Gastrointes. Cancer, 35(1): 43-52 (2007)

22.Wayne, PK: Helicobacter pylori. Ist Ed. Philadeliphia, W.B.

Saunders Com. PP:2210-27 (2003).

23.National Digestive Diseases Information Clearinghouse (NDDIC) H

pylori & Peptic ulcer. NIH: http://www.digestive.niddk.nih.gov/
(2004)

17



Association between Gastric Carcinoma & Helicobacter pylori 
Firyal

24.Staat, MA.; Kruszon-Moran, D.; McQuillan, GM.; et al: A
population-based serologic survey of Helicobacter pylori infection in
children and adolescents in the United States. J. Infect. Dis.,

t74:1120-1123 (1996).

25.European Helicobacter Pylori Study Group. Current Concepts in the

Management of Helicobacter pylori Infection. The Maostricht 2- ,

2000 Consensus Report. (Retrieved on September 30, 2006).

26.Tsuji, S.; Kawai, N.; Tsujii, M.; Kawano, S. & Hori, M.: Review ,

article: inflammation-related promotion of gastrointestinal

carcinogenesis - a perigenetic pathway. Aliment. Pharmacol. Ther.,

18 (Suppl r):82-9 (2003).

27.Starzyflska, T. & Malfertheiner, P.: Helicobacter and digestive

malignancies". Helicobacter. 1( Suppl ):32-5 (2006).

18



Al- Mustansiriya J. Sci Vol.20,No 4,2009

Fungal Dennal lnfections and its Relationship with some

Variables in Baghdad City

Asma′ a赳血 ed Hatiml,Maysoon Abdulzha Mcrdaぽ ,and Mithal Muhsin Jasi♂
lⅣ
red.Tech.Institute― Baghdad
2coHege ofPhartnacy― Baghdad Univ.
3Foundation ofTechnical Education

Receivcd 25/1/2008-Acceptcd 29/6/2009

L)」  |

´
L“ |りJo fり ♂ 出 し ば ヒ与り|`脚 |ルし Jヽ JJ J■

～

Lひ こ岬 ||ゝ fォ |

.も■」1出中し出」|ヽし・り|

-41)J(“ 0-14)もり」 |●Ш も」゙ 1出い井 酬■ヽLaり |二 、ぃ1ゃ ヽヽ1メ LIり」!ふ 伊 ■日 |● |

…

Ⅲ 饉
`J■
だLL4♂ 2008J2005酔 国 上い リメ JX脚 |メ い (6J腱

.2008 eu%85,9… J2005戸」 %74,5
J劇 |ひ ■LI凸 メ` ヨ|」ド1伊 ひ (乃′訪あ αルたα″s6ンロ I J LlυJ。ゝ ひ とが
酬 ≦J`2008 FLひ (%66`3)ム中 ■」2005 eL´ (%64`5)●

～

Lyl｀出 ど
`｀
1`"‖ヽ亀メ |

い メ1占Lり |´」(3メ 腱-41)もメ 1祖|♂し許 |(ムコ 0-14)もメ 1樹|ひ し`りIⅢ
.2008J2005酔口|♂ リメ」|ひ

ABSTRACT
This research carried out in Baghdad has shown that social and educational

situation ofindividuals is an important causc in thc prevalence ofdermal infections.

The ottcct市 eS Of Currcnt study were to dctcllllinC thcir prevalencc of age

category(14-40 year)and(41-above)for male and fcmale during thc month
February of 2005 with comparing in the same variables for thc year 2008 in

Baghdad city,It was 74.5%in the year 2005 and 85.9%in the year 2008.This study

found that h this populations,the ycastのη″励 α7bjθαtt was■ C most icquent

dellllal infections(64.5%)in thC year 2005 and(66.3%)in 2008.The prcvalcncc of

infection in age category(14-40yca⇒Was highest than that in catcgory(41-above),

and in femalcs is morc than males forthc years 2005 and 2008.

INTRODUCTION
Various gelllls suCh aS fungi and bacteria live harrrllessly on the

skin and inside. the body. However certain types of fungus , or

overgrowth of nomany harnlless types can cause the symptoms of a

fungal infection of the skino Most fungal skin conditions are not serious

and are usually not easily spread from person to person. Infections

dceper in the body can be rnore serious(1)。

Dermatophytes are the most common cause of fungal infections

worldwide and impact lrlillions of individuals annua■ y,and responsible

for a varicty of skin infections at body locations including the feet,

torso, scalp and nails. The ingus can be asymptomatic, can cause a

chronic infection(most COmmon)or Can have an acute onsOt phase
associated with iniammation(2).
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Dermatophytes thrive by growing on surface of skin that has a

high percentage of moisture resulting from sweat secreation especially
on areas of skin folds among toes, thighs, armpit, and areas where there
is hair in head and body for containing keratin that is a good nutrient for
it(1,3). The dermatophytes can cause chronic infections in healthy,
immune-competent individuals such as those having malignant tumors,
who take immune suppressive drugs and evade and maintain control of
the host immune response for extended periods of time(4).

Generally, the development of fungi infections is related to several
factors including immuno status of the agent, environmental factors
surrounding the agent such as heat and moisture, and the kind of fungi
causing infection, as well as other factors(5).

MATERIALS AND METHODS
Collection and Examination

The sample size included patients aged (14-40 year) and (41-
above)who were attending the Central Laboratories of general health in
Baghdad city, was 102 dermal samples in February 2005, and 128
dermal samples in February 2008, the samples were collected from
skin, hair and nail.The infected areas were first sterilized with medical
alcohol (70%). Skin samples were collected by scraping using sterilized
scalpel, while hair samples were uprooted from the patients, nail
scissors needs primary softening in test tubes containing potassium
hydroxide(KoH)2OYo before coming to microscopy. A portion of the
sample was placed on a slide and 50pl of KOH was added. After
5minutes, the wet preparation was examined for the presence of fungal
elements and their diagnostic morphology. AU samples were cultured on
Sabouraud.

Chloramphenicol Cycloheximide Agar(SCCA)and Sabouraud
Gentamicin Chloramphenicol Agar(SGCA). The plates were inoculated
with finely divided pieces from the samples and incubated at 25c or 30c
for up to 4 weeks. The plates were examined twice weekly for evidence
of growth. Fungal isolates were then subcultured onto Sabouraud and
Potato dextrose agar in Petri dishes(l).

Diagnosis
Isolated kinds were diagnosed depending on the color and shape

of grawing colonies, the color of cultured plate back,and the nature of
colonies
and other tests. They were put on a sterilized glass slide, and adding lor
2 drops of lactophenol solution, then covering the sample with cover
slide. Under light microscope, there were macro or microconidia and
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other structure diagnosed according to classification keys mentioned by
(6).

RESULTS AND DISCUSSION
In this study, a total of 102 samples in February 2005 and 728 samples in

February 2008 were obtained from patients with suspected superficial

mycosis. Diagnosis was confirmed by microscopic examination, 7 4.5%(7 6

cases) in 2005 and 85.9%(t10 cases) in 2008. From,the total isolates

identified by culture growth ,fungal species of nail were the most common,

especially Candida albicans. '

The frequency of C.albicans infections among patients were

64.4%(4gcase) in the year 2005 and 66.3o/o(73case) in the year 2008(table

1).

Table-1 :The Number and Ratio offungal dermalinfcctions in Baghdad at Feb.of

2005 and 2008

Swab area Test isolate No. and % of
cases in 2005

No. and o/o of
cases in 2008

Skin Tr ichophvton wernecki i 3(3.9%) 5(4.5%)

Microsporum canis 1(1.3%) 3(2.70/0)

Alternaria sp. 2(2.6%) 1(0.e%)

Hair T.mentagrophytes 8(10.5%) t2(t0.e%)
Aspersillus sp. 1(1.3%) , 3(2.7%)

Nail

T.schoenleninii 8(10.s%) 8(7.20/0)

Candida albicans 49(64.40/0) 73(66.3%)

C.suilliermondii 3(3.9%) 4(3.60/0)

T.rubrum 1(1.3%) 1(0.9°/o)

Total and Ratio 76(6t.8%\ 110(85.9°/0)

The total examined cascs=102 in 2005,and=128 in 2008

Demographic factors associated with high positive rates (> or :20oh) of
the infection were familial (7).

Unlike other fungi, dermatophytes are communicable and cause

infections in healthy, immune-competent individuals as well as in those

with immune dysfunction(8). Fungal infections and scabies were the most

common skin disease in Nigeria( 9)Estimates suggest that 30 to 70% of
adults are asymptomatic.u.ri.., of these fungi and appro5imately one third

of the cultures from nail specimens yielded pure growths of
nondermatophyte moulds or C.albicans (10).In Rome, the dermatophyte

most frequently isolated was Microsporum canis between 2002-

Z014(ll).Sixty percent of cases(937case) were asymptomatic, indicating a

carrier state. Race,scaling, and the use of improper cleaning

solutions(detergents) were associated with increased likelihood of

infection(12).
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C.albicans is common in persons whose hands are immersed in water for a
long time, and in housewives, cookers and persons dealing with fish and
vegetables,therefore we found that the high percentage of infection was in
females more than males in the year 2005(table 2),and in the year
2008(table 3)

Table-2: The relation between fungal dermal infections and the variables age and sex in .

the year 2005

Test isolate
Age 14-40 Age 4l-above

Total
Female Male Female Male

Tricho phyto n wernec kii l l l 0 3

Microsporum canis 1 0 0 0 I
Alternoria sp. 1 l 0 0 2

T.mentagrophvtes つ
乙

つ
乙 2 2 8

Aspergillus sp. 1 0 0 0 l

T.schoenleninii つ
４

つ
乙

つ
４

つ
ん 8

Candida olbicans 33 8 6 つ
４ 49

C.suilliermondii l l l 0 3

T.rubrum l 0 0 0 1

Total 43 15 12 6 76
Ratio 56.5% 19.7% 15.70/0 7.9% 61.80/0

Table-3: The relation between fungal dermal infections and the variables age and
sex in the year 2008

Test isolate
Age 14-40 Age 4l- above

Total

Female Male Fernale 4ヽale

Trichophyton
werneckii

3 0 ，

一 0 5

Microsporum canis I l 0 l 3

Alternaria sp. 0 l 0 0 I
T.mentagrophvtes 5

，

一 4 l 12

Aspersillus sp. つ
４ 0 1 0 3

T.schoenleninii つ
４ 2 4 0 8

Candida albicans 42 14 12 5 73
C.suilliermondii 2 l l 0 4

T.rubrum 1 0 0 0 1

Total 58 21 24 7 110
Ratio 52.7% 19.00/0 21.8% 6.3% 85。9%

つ
４
つ
４
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Among them it was observed that the yeast C.albicanr was the higher
prevalence ,it exists with little quantities in healthy persons,l, skin, but it
soon occupies damaged skin and areas of intertriginpus sites causing
infections to those area, C. requires moisture( l3). This type of yeasts is not
pathogenic, but when there is a change in cellular immunity of the agent,
the infection occurs(14).The infection was found to occur more frequently
in females in age group(14-40 year) 56.5%(43 case)in 2005 and 52.7%(58
case) in 2008. This finding concurred with other studies which found that
cutaneous candidiosis may be as common as dermatophytes, particulary in
females,this may be due to the fact that females usually harbor C.albicans
vaginally or glabrous skin(l),and with the study which found that fungal
infections are associated with specific age groups(teenagers as they reach
puberty,young adults,and the elderly)(1 5). Trichophyton unguium infection
of finger nails in females were most common manifestations of
dermatophytosis in Addis Ababa(16). Epidemiological research has shown
that the social and educational level of individual is an important cause in
the prevalence of fungal dermal infection (table 4,5). !

Table-4: The effect of educational level of patients on infection ratio with fungal dermal
thosens in 2005n

Educational level of
patient

Number of infections Ratio of infection

Uneducated 39 38.2%

Educated(without
license)

16 15.60/0

Primary school 9 8.8%

Secondarv school 8 7.8%
Institute or college 4 39%

Total 76 74.50/0

Table-5:Thc cffect of educationaHevel ofpatients on infection ratio withヵ ngal dermal

in 2008)athogens ln
Educational level of

patient
Number of infections Ratio of infection

Uneducated 52 40.60/0

Educated(without
license)

16 12.50/0

Primary school 20 15.60/0

Secondary school 13 10.1%

Institute or college 9 7.0%
Total 110 85,90/0
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Despite the prominence of fungal dermal infection and their resulting
economic consequences, the research and medical communities lack a

sophisticated understanding of these organismsi:l: lislsgy and consequently
effective preventatives and therapeutics. These deficiencies in large part are
due to the lack of genetic tools to enable the study of these fungi and there
host-specificities(3). Fungal infection of the nails, effects quantity of life
including physical and social functioning and emotional health(17).
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ABSTRACT
Photodecomposition of Dichlorobis N [4-Azo benzene 3-hydroxy Anilino]
2-hydroxy benzilidenel Cobal(II) (Complexe A1) and Dichloro N[4-Azobenzene
3-hydroxy Anilinol 2- hydroxy benzilidenel Nickel(ll) (Complex ,{2)
have been performed at (397 nm and 393 nm) for complex Ar and 42 respectively in
dimethyl sulphoxide at 25 C" - The absorbance spectrum for these complexes have been
recorded with the time of irradiation inorder to examine the Kinetics of photodecay. The
specific rate constant (k 6)for the first order reaction have been calculated and found to be
(0.07*10-2 min-r ) for complexe Ar and (k a:2.92 * l0-2 min'r; for camplexe 42. the
primaey Quantum Yields (O ) has also been calculated and found tobe (4.233 *10-r 

;

3.543x10-r) for complex Ar and Az respectively.

INTRODUCTION
The photochemistry of coordination compounds has become an

increasingly popular technique for controlling and tuning the reactivity of
transition metal complexes and organo metallic compounds as well rather
uncommon reaction pathways can be initiated by electronic excitation of
diverse spectroscopic states of these compound besides stoichiometric
electron transfer, dissociation, substitution as well as rearangement
reactions induced by light (r). schiff bases form stable complexes with metals
that perform important role in biological systems. They find also wide
application in analytical chemistry since they allow simple and inexpensive
determinations of several organic and inorganic substances. some schiff
bases complexes were found to be very effective catalysts for hydrolytic
cleavage or transesterification of RNA phosphate diester back bone
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therefore metal complexes of Schiff bascs attaincd a prominent place in

co∝dn面on che血威w O Phdode甜
喘 翼 :漱 聯 SS:l肥 貯 :lare among the most photoreactive ml

metal complexes has led to preparation of molecular systems that have

轟 蹴 獄 濡 l∬駆 悧 鮒 輩
5既
織胤 ∬ キ淵 ぷ鵠 ∬ 嘲 滉 躍

spectroscopic and thermal properties of some 4(dimethyl aminc)benzalden―

metal complexes(V,Cr,Co,Ni,Cu,Zn,Cd,Hg,MIn)the rclation ship between

thenmal stability and the structure of complexes uras discussed. The

photochemistry of cobalt(Ⅱ I)COmplexes has been the sutteCt Of
considerable study in recent ycars.During the iradiation a noticeable color

魔鵬 」Lふ 謂 響朧 濡 F静 )iC°
nSi試前 価ぬ aぬ ange hぬ e

ln this work we used two complexes of cobalt and Nickel derived for the

ligand N [4-Azo benzene 3-hydroxy Anilino 1 2-hydroxy benzilidene for

studying the photodegredation in Dヽ 4SO solvento Photodecomposition of

schiff bases complexes is siFFlilar to metal carbonyl complexes , the
photodegredation of cobalt and Nickel complexcs in(DMSO)s01Vent was

perfomed.

Complex(Al):[CO(C19H15N302)2C12]        .
Complex(A2):[Ni(C19H15N302)C12]           ´

MATERIALS AND METHODS
Chemicals(a)pOtaSSium ferrioxalate hydrate K3[ Fc(C204)3]・ 3H20

actinometer was perepared by  the method reported by Hatchard and

Pttkeメ0.The phdOwsヽ叩paratus u:薔
::獄■1藷』ta.er17u.(b)TWO COmplexcs(Aland A 2)WaS

(c)The DMSO used was ofspectroscopic grade

Apparatus

i.The photolysis apparatus shown in flg(1)COnSiSt Of medium pressure

mercury lamp(150w)(λ =365 nm)supplied by PHYWE ltd.was used as

light source.

五.UV―Vis spectral absorption bands were obtained using Pyc_unicam(8800)
spectrophotometer at 25 C° .using dimethel sulphoxide lDMSO)aS a

solvent in quartz photocherrlical ce■ .

m・
ty習胤tttr岸1:ln」180嵩;;露lT ST 300 hittd

iv.The acidity(p軍 )Ofthe s01ution before and after iradiation were measured
by(Multi 740/pH― meter)。
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Procedures
The photoexperiments wer carried out in (35 ml) pyrex cell with two holes
in itsupper section forthe passage of gas and for sampling processes. l50W
medium pressure mercury lampwas used as a radiation source.Aknown
concentration (3x10-4 M)of the complex was introduced in to the cell after
treatment with oxygen for 20 min. the cell was closed tightly and the
absorption spectra were recorded between 200-800 nm.the measurement of
the incident light (I. ) was carried out by using standard method of potassium
ferrioxalate actinom.try (u) 

.

AVr

Al- Mustansiriya J. Sci Vol.20,No 4,2009

I。 =

e@ 7Y2t
where I" is the incident light intensity;A the absorption at 510 nm;Vr
the final volume (25 ml ); e the extinction coefficient : slope of
calibration curve ,A x the quantum Yield: l.2l at 365 nm;V2 the
volume taken from irradiation solution (l ml) and t the time of
irradiation of actinometer solution (s).

匡コー

Fig -l : Shematic digram of the experimental apparatus for photolysis of complexes :

(A) power supply Unite (B) medium pressure mercury Lamp MPML (C) Lenses;
(D) Filter (365 nm) ; (E) quartz cell ; (F) magnetic stirrer. (G) circulating water
thermostat.

Result and Discussion
The spectra of cobalt and Nickel complexes
Uv-Vis spectra for the named complexes have been found to contain
absorption bands around 397 nm as shown in fig (2) as a represantive
example.

ニ
EiF―
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(DMSO) solvent
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(a) (b)

Fig-2:Elcctronic spectra of(a)[CO(C19H15N302)2C12]

(b)[Ni(C19H15N302)C12] :

The ε Values are(0.25*104 ;0。 102*104)L.mol‐
1.cm‐ l for complex Al

and A2 reSpectively the band at(20161 cm‐ 1)du…  4Tlg (F)
4A2g(F)

transition and at° (23201 cm‐
1)duo t0 4Tlg(F)→ 4Tlg(P)tranSitiOn.

The spectrum of[CO(C19H15N302)2C12 1 in dimethyl sulphoxide
showed■lhg(F)  4A2g(F)and 41青 t(F)    4Tlg(P)tranSitiOns indicative
of ctahedral geometry.Electronic absorption for complex(A2)ShOWS

three band transition at

(15974 cm‐
1)duc t0 1Alg→ lA2g

3 transfer(C.T)trJnsitiOn which

supported the squer planer structure(8,9)                    =

the changes in absorbanse during photolysis were rneasul.ed for different

iradiation periods of time at(397nm)for COmplex(Al)and(393nm)for

complex(A2)inOrder tO study the kinetics of the photodecay of

complexes in solution ig(3)。
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＼
てヽ

i'r..\ l. r, rt I :, r),,

(a)[CO(C19H15N302)2C12] (b)[Ni(C19H15N302)C12]

Fig-3 : Electronic spectra of (a) complex Ar (b) complex A,2 spectra changes at 397
nm accompany change in irradiation on time in dimetheyl sulphoxide
solvent at298 K' .(l) 0 ; (2) 3 hr.

The spesific decomposition rate constant of each complex (k 6) was
determined after examining the order of reaction of these compounds.
The spectra of the complex [Co(C1eH15N3O)zClz ] treated kinetically by
plotting the curve between (A,-A o ) versus inadiation time and ln (A,-
A * ) versus irradiation time table(1) Only the plot of ln(A,-A oo ) with
irradiation time gives straight line fig (4) which indicates that the
reaction is first - order . the (k o ) of decomposition of this complex was
determined by the following first - order equation :-
ln(A,-A oo ) : ln(A"-A m ) - k o t .

The value of k 6 for this complex is ( 7 x 10-a min-r); photolysis of
other complex (A2) have been perfomed in a similar manner. (Fig 3(b) )
show the change in Uv-Vis spectra with time of inadiation On
irradiatin of the complex (Ay) in dimethyl sulphoxide the color changes
gradually from red orange. to pale orange and the absorbance intensity
of all bands is decrease with time of irradiation in the region 200-800
nm. all photochemical change in these complexes are reactively similar
and simple. the new mixed ligand cobalt(Ill) and nickel (II) complexes
of the type [M(bpy)rqbdp](pF6)n.xH2O(where M:Co(lll) or Ni(II) ,

bpy:2.2t::-lipryidine, qbdp: Quinolino[ 3,2-b ] benzodiazepine, tr:3
or 2 and X: 5 or 2 ) have been synthesized and characterized . the DNA
binding properties of these two complexes were studied by
M.C.Prabhakara ('o).S.Al-saleh found that the hydrolysis of carbaryl at
different pH solutions follow first- order reaction kinetic (rr) and
S.M.Aliwi found that the photooxidation reaction of CN ion on TiO2
surface follow first order relation ship . the specific rate constants and
then the photooxidation rates were measured 

('2) 
.

ヽ
、

、
‐

‐

１
１
■
趣

〓
０
■

30



Photodegredation of cobalt (II) and Nickel (II) complexes with Schiff base in Dimethyl sulphoxide

(DMSO)s01VCnt

Tablc… 1:Abablc… 1 :Absorbancc of complex[CO(C19H15N302)2C12]at diffCrent timc

Time(min) Abs. (At¨ A∞ ) Ln(At‐ A∞ )
0 1.457 0.547 0̈.6033

30 1.447 0.537 -0.6217

60 1.436 0.526 -0.641

90 1.429 0.519 -0.654

120 1.405 0.495 -0.703

150 1.404 0.494 -0.7052

180 0.910 0

tim e (m in. )

b
Fig-4 : Variation of neutral Logarithm of Absorpance with irradiation time of (a)

complex ,A.1 and (b) complex ,A.2 in (DMSO) solvent using ( MPML) at298K" .

I

Determination of apperant quantum Yield (O ) :

The determination of apperant quantum yield (O) has been done for
cobalt and nickel complexes after the determination of absorbed light
intensity I ass. ond incidence light intensity I. as follows :-

I ub..:I.(1-. -ecl';

: g.40 x 10-7 (l - e -0'25x l04x lx3xl0-a 
;: g.40 x 10-7 (1- . -o'" 

)
:9.40 x 10-7 x 0.5277 : 4.960 x10-7

(Ar)
Ein . l1.S-r for complex

0=
Rate       kd[C]

I abs

7x10‐
4x3x10‐ 4

I abs

=0.423=4.233 x10-1 for complex (A1)

10-1

Asmaa
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(") Alison and Ghiggino found that apperant quantum yield for the
cobalt complexes ;Corrr13)Cl274H2O where 3 is 6- (anthracen-9-
ylmethyl)).|,4,8,11-tetraazacyclotetradecane. are in the range (0.01-
0.68).

Qualitative analysis of photolysis products
It is essential to examine the final products of photolysis in order to

set

up the mechanism. Infrared (IR) spectra have been recorded for the final
photoproducts of these reactions . Fig (5 ) shows that there is two peaks
appearing at (237-273 ; 1543 cm-r (v.w) ) due to M -Cl and (N :N)
bands also we show disappearance band at (1600 cm-r ; 324-360 cm-l)
indicated to scission of (C: N) and ( M - N) bands ( for complex ,A.1 )
, which clearly show that the complex have been photodecomposed to
metal chloride . the difference between (fig 6) before irradiation and Fig
(5) after irradiation for example ( complex Ar ) shows that there is
complete degradation of this complex metal chloride and stable ions via
a series of secondary reactions . the acidity of the final photolysis which
was increased with time of irradiation , the initial alkali was at ( pH :
8.17 ) and the final was at (3.27)
All these final photoreactions have been suggested without proposing
the exact primary process.

1   ・  :   :   :   :   1   1   :  1島
0 100。  。Oo  高。  400

4000  360K1   3200  2830  2400  2000   1800   1600   1400 1」Cm

Fig-5:IR spectrum ofcomple文 [Co(C19H15N302)2C12]at298 K° after photolysis.
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(DMSO) solvent
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Fig -6 : IR spectrum of complex [Co(C1eH15N3O2)2C12) at298K 'before

photolysis.
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ABSTRACT
In this study, a novel spectrophotometric method is given for the

dctcllllination of amoxicillin in its pharrnaccutical dosage follll. ThC method is

bascd  on  the  preparation  of  6-[α ―(4-hydroxy  phcnyl)― α―(4-Bromo
bcnzelidicnc)]aCetalnido― pcncillinic acid from thc reaction of 6-[α―(4-hydroxy
phenyl)-aminolacetamido pencillic acid (amoxicillin) with (4-
bromobenzaldehyde)as a chromogenic reagent in absolute ethanol. Linearity was in
the range (9-350) pg.mlr with a limit of detection (0.14) pg.ml-rfor the drug. Linear
response was observed over the tested range of the drug with correlation coefficient
(0.9997).The mean relative standard deviation percentage (RSD:0.49%) which
confirmed the reproducibility of the assay technique. The method showed
insignificant difference with those of reference methods. The method was applied
successfully to the determination of amoxicillin in its dosage form. ,

INTRODUCTION
Amoxicillin belongs to a class of antibiotics called penicillins.

Other members of this class include ampicillin (Unasyn), piperacillin
(Pipracil), ticarcillin (Ticar) and several others. These antibiotics all
have a similar mechanism of action. They do not kill bacteria, but they
stop bacteria from multiplying by preventing bacteria from forming the
walls that surround them. The walls are necessary to protect bacteria
from their environment and to keep the contents of the bacterial cell
together. Bacteria cannot survive without a cell wall. Amoxicillin is
effective against many different bacteria including H. influenza, N.
gonorrhoe?, E. coli, Pneumococci, Streptococci, and certain strains of
Staphylococci(l). ,

Thiazole fused to another heterocyclic ring has attracted wide
spread attention due to their diverse applications as anti-bacteirial,anti-
depressant,anti-viral,anti-fumorial and anti-inflammatory
agents,pestici-des,herbicides dyes and analytical reagents(2).Schiffs
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bases systems are reported to pass divers' types of biological activities,
including antibacterial and cause inhibition to the enzyme activity like
Ch.E.(3).Amoxicillin is determined by several spectrophotometric
methods based on oxidation(4,5), nucleophilic substitution(6),
derivation (7),nitration(8) and ion-pair complexion(9).Compared with
other techniques such as NIR (Near-infrared spectroscopy)( 1 O),DRIFTS
(Diffuse reflectance infrared Fourier Transform(ll),SIA(Sequential
Injection Analysis)(12),Chemiluminescence's(13) and Isothermal
microcalorimetry(14).Spectrophotometer is very simple,rapid and less
expesive.In addition, spectrophotometers are commonly available in all
laboratories.

The purpose of this study was to evaluate a spectrophotometric
method for the determination of amoxicillin in its pharmaceutical
preparation,based on the reaction of amoxicillin with a chromogenic
reagent (4-bromobenzaldehyde) to yield a colored product .This method
is free from disadvantage like expensive equipments ((l2),stringent
conditions( 13) and narrow range(14),etc.,which other above methods
suffer from.

MATERIALS AND METHODS
Apparatus

Spectrophotometric measuremgnts were carried out on a

UV/VISIBLE spectrophotometer (VARIAN Uv-Visible).

Materials and solutions:
Pure and pharmaceutical dosage forms:

All materials and reagents used were of analytical grade.
Amoxicillin was donated by Samara Drug Industry,
Iraq.(Amoxicillin)capsule, Iraq, labeled to contain 500 mg of
amoxicillin per capsule, as commercial pharmaceutical preparation was
obtained from the local pharmacy and subjected to analysis by the
proposed method.

Synthesis of 6-[a-(4-hydroxy phenyl)-a-(4-Bromo bezelidene)l
acetamido penicillanic acid(15):

To a stirred solution of amoxicillin (0.01 moles) in absolute ethanol
(20m1), 4-bromobenzaldehyde was added. The mixture was refluxed for
(5 min.)and cooled, and the precipitate thus formed, was
filtered,m.p.2l8-220C",690 yield.I.R.(KBr)(cm-t1ZnA-2820(C-H
alph),3450-2500(OH) of carboxylic acid,3 196(OH) of carboxy
phenyllT3T(C:O) of carboxy acid,1700(C:O)cyclic ring 760(C-
Br);U.V.(EtOH),),max:(300,2 I I )nm.
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Preparation of stock and working solutions:
Stock solution of amoxicillin was prepared by dissolving an

accurately weighed amount (50) mg of the derivative drug in a (50) ml
volumetric flask. The solution is then made up to the volume with
distilled water. Suitable aliquot of the stock solution was completed
quantitatively with the same solvent to obtain the suitable working
standard solution (400) pg.ml-l. I

i

Preparation of dosage form samples(capsules):
The contents of twenty capsules were mixed and finally

powdered. An accurately weighed amount equivalent to (500) mg of the

drug was derivate,transferred quantitatively to 50 ml volumetric flask
and complete to the mark.A suitable aliquot of the stock solution was

then diluted quantitatively with the used solvent to obtain the suitable
working sample solution for the measurements at the specified range.

Procedures
Calibration curve:

In order to obtain the calibration curve for applying quantitative
analysis seven solutions of each of the pure derivat[ve drug were
prepared with concentrations in the calibration range (9-350)pg.ml-1.

These ranges were previously verified to obey Beer's law for the studied

drug.

Procedures for pharmaceutical preparation(Capsules):
Portion of dosage form working solution (0.625) ml was

quantitatively transferred to six volumetric flasks, then serial portions of
amoxicillin working solutions (0.625-3.75) ml were added to each flask
and the solution was completed with the used solvent and measured at

the specified wavelength.

RESULT AND DISCUSSION
Amoxicillin derivative Spectra:

A new amoxicillin derivative containing bromb moiety was

prepared following the reaction sequence in scheme (1).The starting
material for the synthesis of the targeted compound is amoxicillin(15).

The IR spectrum showed the (OH of carboxylic group) stretching
absorption at 3450-2500 crn-'lbromo band), in addition to the band at

3196 cm-' fo. the (OH) of hydroxyl phenyl interference with (OH) of
carboxyl group. Finally, the structure of the targeted compound was

confirmed by the presence of (Br) stretching vibration at760 cm-'. U.V.
Spectra showed two intense absorption maxima at 300nm and 211nm
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which can be attributed to n+r* and r-+r*electronic transition,
respectively as shown in Fig (1,2).

８
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200 250          300          350
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Fig-1: UV-VIsible of amoxicillin.
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Scheme(1)

Optimization of experimental conditions:
The effects of optimum conditions were studied by

measuring the absorbance values at l":300 nm in order to give the
maximum stability and sensitivity.
I -Effect of concentration :

The effect of different concentrations of the derivative drug was
investigated. A concentration of (400)pg.ml-t gave the highest
absorbance and thus was chosen for further use. Fig(3).
2-Effect of pH:

pH effect was studied in the rang (1-11).lt was found that
maximum absorbance was observed at pH:2,therefore it was adopted
for all experiments within the concentration range of the calibration
curve. Fig. (a).
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3-Effect of diluting solvents: :
It was found that distilled water was the best solvent for dilution.

Other solvents were not preferred either because they are poisofi such as

methanol or they are not available like benzyl alcohol, etc.

4-Effect of Temperature on stability:
The absorbance of the colored compound was found to be stable

at room temperature for more than (24 hours).
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Analytical Performances of the method:
Beer's law is obeyed over the amoxicillin concentration range of

(9-350) pg.ml-r for this method as shown in Fig(3). The proposed

method procedure is validated by determining various optical

parameteri, which are listed in Table(1).The linearity, slope and the

intercept have been calculated using the regression equation

Y:aX+b,where 'y' represents absorbance 'x' the concentration of drug in

pg.ml-l and 'a' and 'b' represent 'slope and

intercept,respectively.Precision and accuracy of the proposed method

was teited by carrying out determinations of seven replicates of pure

and commercial samples of amoxicillin, whose concentration lie within

Beer's law range. The values of standard deviation (S.D.), relative

standard deviation (R.S.D.), Erel. at 95% confidence level were

calculated.
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able― tical characteristics and ion data
Parameters Values
Beer's Law range(1rs.ml- 9-350

Regression equation: Y=aX+b
Slope(a) 0.0085

Intercept(b) 0.0058

Conf. limit for slope btt,r, 0.0058± 0.00024

Conf. Limit for intercept a+t=u 0.0085± 0.405

Correlation coeffi cient(r) 0.9997
Limit of detection(us.ml-' ) 0.14
Molar absomtiviw (L.mol-'.cm-r) 6.0* l0j
Sandell's sensitivity( u s. cm-r) 0.1

S.D. 0.0086
R.S.D.(%) 0.490/。

E rcl.% 0.13%

Pharmaceutical application:
The analysis of the pharmaceutical formulation (amoxicillin)

containing antibiotic was applied to confirm the validity of the
analytical method (15), and the results are compared statistically with
the reference method as cited in Table (2).

Recovery studies were realized for the capsules regarding
accuracy and precision of the proposed method. The results in Table (2)
concluded that the proposed method is sufficiently accurate and precise
in order to be applied for pharmaceutical dosage form. High percentage
recovery data show that this method is free from interference of
excipients used in the formulation such as talc, glucose, starch, and
lactose and magnesium stearate.Standard addition calibration curve was
used for the analysis as shown in Fig (a).
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Table-2: Determination of antibiotic in pharmaceutical preparation

Pharmaceutical Tvpb Manufactures Proposed
method ¨̈
Recovery
o//o

ＤＲＳ

％

ＷＶＯＲｅ
％

RSD
%

AMOXICILLIN Capsules SD1/1raq 100.5 0.56 98.9 0.9

Conclusion
In this work, the nucleophilic substitution of a B-lactam antibiotic

(amoxicillin) by 4-bromobenzaldehyde, has been studied to establish the

optical characteristic, precision and accuracy of the proposed method

for the determination of (amoxicilin).This method is rapid and does not

require any sophisticated apparatus if compared with chromatographic

-.1hodr. So, the proposed method was completely validated and

suitable for quality control laboratories, where economy and time are

essential.
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ABSTRACT       ,
Ne、v serics of cster compounds containing l,3,4-oxadiazolc unit tave been

synthesized  from  the condensation of 2-(4-hydroxy phenyl)-5-[4(4-n― alkoxy

benzylideneamino)Phenyl]-1,3,4-oxadiazole、 ″ith valeroyl chloride in dry Dヽ 4F and

in the presencc of Et3N The structures of the products werc charecteHzed through

their physical propertics and by spectroscopic incthods.

The biological activity of prepared compounds have becn studied against h″ o

types of bacteria(E Cο ′′and sИ″rθνり .All the compounds show a good
antibacteHal activity towards E.cο ′j,but no any activity has been observed againsty

against∫Иν′θ多′s.The biological activity ofthese compounds show a slight incrcase

as the number ofcarbon atoms in the alkoxy group(OR).

INTRODUCTION

abttlysp[1驚
Xa:rttog留

理 mie∫Tsぷ Tl.ユ ic淵郡
anticonvulsant(2)antinammatory(3)and antifangおidal(4)and
antibacterial activity(5)                                   `

Based on these flndings , we report the synthesis and biological

activities Of new series of 2,5-disubstuted-1,3,4-oxadiazole contain

ester and inlino groups

MATERYALS AND METHODS
The Melting points were recorded by using an(Electro thermal)melting

point apparatus.  Elemental analysis were canried out by using

Carlo― Erba 5500 elemental analyzer.The IR spectra were recorded

on a PYE― L「NICAM type(1310)infrared spectrophotometer using
potassiunl  bronlide discs , and the FTIR  were recorded on a
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Schimadzu FTIR - 8300 Fourier transform infrared
spectrophotometer rHNMR was calried out in DMSO-d6 solution using
Brucker AMX 300 MHZ .Ultra-violate spectra were recorded on a

Schimadzu UV-Visible-l 60 spectrophotome-ter .

Synthesis :

The. synthetic pathway for the preparation of (4-valeryl oxyphenyl)-5-
[4(4-n- alkoxy benzy-lidene amino) phenyl] l, 3, 4-oxadiazole is shown
in Scheme L

Methyl-4-methoxy benzoate [Il : was prepared by following the
same method described in the ref. no. (6) .

m.p. : 49 - 51.C ( Lit. m.p.: 49 - 51 'C ) , yield 65%.

4-Methoxy benzoyl hydrazine [IIl : was prepared by following the
same procedure described by smith tz). m.p. : 135-137 lC (lit.l36-13S) ,

yieldT3%.

2‐(4‐卜lethoxyphenyl)‐ 5‐ (4‐anlinophenyl)‐ 1,3,4‐ oxadiazoloIIIII・

A mixturs of 4-methoxyphenyl hydrazine(O.01 mol),4-amino benzoic
acid (0.0lmol)
and phosphorusoxy chloride (5ml) was refluxed for 7 hrs .Then the
cold raaction mixturc was poured into ice water and a solution of
sodium bicarbonate (10 ml. 50%) was added until the mixture became
basic , The Formed solid was filtered , dried and purified by refluxing
with ethanol(8'.yield (89%).m.p.: l96oC .

Elemental analysis : Crs HrrNgOz i Found : C%= 67.89 , H%o= 5.44

, N%:15.49Calcd.: Co/o:67.14, H%:4.86 , N%:15.73.
IR (KBr disc) : NH2 , strttch. , coupled doublet at : asym. 3320 cm-r
and sym. 3200 cm-r , l6l0 crrr (C-N stretch. ,oxadiazole ring. C-G-
C stretch. ,two peaks &t aslrm. l245cm-r and sym. l070cm-l

2‐(4-Hydroxyphenyl)‐5‐ (4‐aminophenyl)‐ 1,3,4-oxadi3201e llVl・

(lgm)Ofanhydrous aluminum chloride was added to the compound[lll]

(0.09gm,o.033mol)in dry bcnzene(25 ml).The reaclon mixture was
renuxed for 10 hrs.The solvent was reinoved by vacunl and the residue

was pourcd into ice water. Thc solid was collected and puFifled by

dissolving in 30ml of 10% NaOH solution.The remainder solid was

■ltered and the fllttate was neutralized with 10%HCL(0.lM).The
CFude pFOduCt precipitate during the neutralization was conected

:ぷ貯 ::Li∬譜 :岬お

'ぷ

『 ;淵¶ ∫l為電
dH“ ° JVe me
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IR(KBr disc):3060-3350 om l(0-H StFCtCh。 ),1614 cm~1(CttN
StFetCh、 ),oxa磁鉱01e五ng。

UV OMSO):塩 継=306.2 rllll
lI・INMR:3.99(OH,S,1聡,6、2 NH2,S,2H),7.0-7、9(AFOmatiC
pFOtOnS,m,8H).

2ゼ‐Hydroxyphenylb‐ 5■ 4‐

“

talkOxyben軍五enoaminO phenyll椰
1,3,4ooxadi田口ole iVl_51

A mixture of oompollnd IIVl(0.01 FrL01), 4‐ alkoxybenzaldehyde

(0・01m01)ゝ 由SOlute ethanol(15mり and glacial acetic acid(5 dtts)
WaS Feflllxed foF 48聰 .The solvent was eミ鶴 oFated and the residue

was poured into ice wateF.The resulttng pК cipitatO was collected

and recrystalizcd fFOrII Chlorofom s The phy5ical pFOpertie,for the

ri電雛∫II胤撃ぶ∫ξ胤l.欝電∫lL鉾 5 cm l eH stre“h
繋な軍眈遭::職轟雲縄ギ

Sむ強h｀凝methhe ttup),1605oご

艦 要ぽt管献t瞥∫1・3聡,460ppm OH,聰Ⅲ),H―
柵 鍔 亀 蹴 ltth郷 脚 eLL川 ゝ

"神
m

霧稔ピ|ズξ:違18麟F」RI電蟹配な慮
｀
:ぶL量31pm(AFOmatic pFOtOnS,

2-(4-valeryl oxypheny)5‐ 14(4嗅nぃalkoxy
・ benzゴidene

a■linephenyII‐ lβ静颯OXadi鉗酪ole lV11_51。

To a stittDd soludon ofoompound[V]n(0,0111101),dFy pyridine(5ml)

was added dFOp wise valaroyl chloridc(0.01m01)at O-4° C.The
miXtuFe WaS Stirred at the same temperatuFe fOF 3懸 .ARer wards the

mixture was poured into 100 ml of 10° /O HCL .The pFeClpltate w雛

量lteFed and washed with solution of 10%NaHC03,and then washed

with wateF SeVeml ttmes,dried and recFystdized from acetone、

The physical data ofthese compounds are givcn in table 2.
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HLo
Ｆ
Ｉ
Ｌ

Scheme -4, muhrrisn dsyntreit dcqtpcuulr [Vr]

叩 餞

も    
工

OR

曝鴫q.。鶯{メ|

Om→ 98BLC0038_。(
Scheme¨ 5:IrLEChan血 ば 叩 饉 EEL山 口町 P― dS口 【』

RESULTS AND DISCUSS10N

Acid   hydrazlde   was synthesized   frorn their   coresponding

CaFbOXylate ester and hydrazine hydmte.This compoullds was
ChaFaCtCrized by their Fnelting point and IR specta.

Condensation of acld hydrazlde with 4‐ anllno benzolc acld in
presence  of phosphorlls oxychloride,yielded compound [III]。 The
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StFuCturc of this compoLLnd WaS corlf111lled by clernental allalysis

and specttLl data(UV and IR spedFOSCOpy)、 Thq IR‐absorptiorl

sp∝mm Ofthis compoulld showed disappcannce of absoFptiOn bands

鶉l to the sylnmttc and awmmetric
爛

nttb綺
::°lぎF2,mit「 c=試 :¶ 懇 よ賞 朧

symmetrical ttld aspmetFiCal C-0-C strctching vibmtion o UV

spcc― of oxadiazole[1lI]in DMISO (S01VCnの [131領
3m01/L]

gives the λmax 305.4 nm(ε max=1.48).

n絆 硼 鳳 」
器

T出 器 講 鋼 器 l織 躍 ′

oxadiazole[IVI.ThiS Oompound was conf111lled by using spectttl data

CHNMR,U.V ttd IR spectroscopyl、       .
The characteristic of IR― absoFptiOFl bands showed the dsappearance

糎庶 :盤 胤 :誓織 証 為 11電:鷺郡 甑 ::器
P譜
題

(CI・I)hydrOgen bonded.UV spectFum Ofthis compound in DMSO(as

a solvent)[131∝
3m01/Ll giveS the鴫

ax 306 nm.

The Schiff bases compounds [Vn]Were  Synthesized  by
refluxing    equilnolar quantities of compound [IV] 4-alkoxy
benzaldehyde in absolute cthanol.The structure of these compounds

cOnf1111led by using IR spectroscopy andlHNMR for[Vll and[V3]・ IR

spectra of these compounds showed the disappearances of twO

:indpllllil:慧もll:::llrl11lЪ∫171hing and appearanccofabsorptionbe attributed to the C=N stretching。

Additional bands at(2815-2935)cm l are duc to aliphatic (C― H)

stretching.UV spectra ofthese compounds were obtained in chlorOfOrm

[13103m01/L],the UV data of these compounds(λ max)are g市
en in

table l .

The lHNMR spectra of IIIVl ,[Vl]and[V3]diSplayed signals
coresponding to the various proton Fig(1),(2)and(3)respeCtiVely.

The condensati6n of compounds[Vn]With Carboxylic acid chloride

脚 4鵡1鵠よ∬葬融慮 ∬Ne騎ll,3,4‐oxadia2ole lVL]・ The n酬

壁撃潔欝罵跳:!'厭:蹴〕∬響穏l濯慾oHng
〕:鍔lttuL肌蝠 電

機bCtted激馬60c「 1額d C868-
(C=べ)and cH2~響phatiC groups

respectively.
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Table‐ 1:The physical properties and uv data of the compollnds EV。 ].

Comp. No. Formula m、 p。 (°C) Yield(%) Color 塩

IVl] CzzHnN:Or 152 85 Palc Ye1low 308、6

IV2] CzrHrqN:Or 162 88 Ye1low 312.0
「V31 CznHzrNrOr 178 84 Ye1low 309.4

iV41 CzsHzrNrOr 174 90 Brown 315。9
rV51 C2測25N103 184 79 Brown 323.4

Fig-11lHNMR specmm Of[IV]

Table -2: physical properties data of new compounds tVI"].
Comp. No. Formula m.p.(° C) Yield(0/0) Color

[V111 C27H25N304 190 85 Brown
[V121 C28H27N304 196 88 Brown
[V131 C29H29N304 196 91 Brown
[V141 C30H3:N304 H8 83 Brown
[V151 C31H33N304 120 89 Browll

Table- 3: Characteristic R absorption bands and ),*, of series Vl

軸Ｎｏ．

Chara些Jsdc bands IR specm(cF )

λ
ｍａｘ
ｍ

VC―H
Aliph. ＶＣ〓ＯＥｓｔｅｒｍ

VC=N
Azomethine
group

VC=N
OXadia201e

ring
δO=C-0

『Ⅵ ll 2850-2915 1710 1655 1600 1170-1245 335,0
[V12] 2855-2920 1715 1655 1600 1165-1255 320.0
[V13] 2880L2925 1715 1660 1600 1165-1250 320.0
「V141 2850-2920 1710 1660 1600 1170-1250 320.0
[V15] 2855-2915 1715 1655 1600 1170-1255 332.0
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Blological acavity

The synthesized compounds[VIn]were screened for their inhibitory

effects against twO type of bacteria viz。 , Esc力θrた力′α Cο′J(

織iぶeギLalal礁iln魁緞瞥γ
ε
tth龍:躙雅

dissolved in DMF to give three concentration O.lmg/ml,0.01 mg/ml

and O.001 mg/ml.The plates were incubated fOr(24hrs)at 37° C.
The zone   of inhibition folllled WaS measured in rnin and are
represented by (+),(++)and (+++)depending upon the diameter
and clearity . The results of prelinlinary sqreening  test are listed in

table(4),frolll these data it is clear that an the tested compounds.

Showed biological activity against EoCο ′′.  but not show  any

ヽ
」
「ｒ‥

４

‐
ビ
“打
ｒ

80,
I
i

60*l
I

i

4000 3600 3,2f,0 zaoo 24c]J^
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biological activity against Staphyiococcus oureus . In these
compounds [VI,] the biological activity showed a slight increase as

the number of carbon atoms in the alkoxy group (OR) .

Highly active (*+) > 12 mm , moderately active (+t') * $-12 mm , slightly aetive (+) = 5*8 mm
, Inactive (-) < 5 mm .
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'able -4: antibacteria results of the tested V』

Comp.
No.

お c・L″jc力麟 Cθ′j“(卜) Starnht locaeeta aureus {G*)
Concenfation melml- Concentration mellvll
0.001 0.01 0,1 0.001 0.01 0,1

IVII] キ ++ ++
[｀√12] 十 ++ +#
IV13] + + +++
[V14] # * ++
[V15] # +# +#

Where:
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ABSTRACT
In this work,a photoconductive detector of PbSnSe crystal、 ″erc fabricated and

trcatcd for infrared range detection.The optoclcctronic properties havc bccn studied

using infrarcd source with emitting spcctral range of(1-28)μ m,and examincd
llnder room tcmperature and liquid nitrogen(77k).The ma対 mum spectral
rcsonsi宙 ty for this detcctor was O.4A/W and thc spcciic detect市 ity(D*)was
8× 108 cm.(HZ)12/W.

INTRODUCTION
Photodetectors are a semiconductor devices that can detect optical

signals through electronic processes. The extention of wavelength of
coherent and incoherent light sources into the infrared region on one
hand and the ultraviolet region on the other has increased the need for
high speed sensitive photodetectors. The operation of a general
photodetector include basically three processes:
l- Carrier generation by incident light. 2- Carrier transport and/or
multiplication by current-gain mechanism if present, and 3- Extraction
of carriers as terminal current to provide the output signal[1].
The photodetectors must satisfy stringent requirements such as high
sensitivity at operating wavelengths, high response speed, and minimum
noise. In addition, the photodetector should be compact in size, use low
biasing voltage or current and be reliable under operating conditions.
Anderson and Melchior [2,3] have reviewed high speed photodetectors.
A comprehensive review on infrared photodetectors has been given [4]
and the photodetectors for optical fiber communications are discussed

[5]. Nonlinear saturation behaviors of high speed photodetectors have
been studied by t6] and the design considerations for high current
photodetectors was established [7]. Yairi et al. [8] studied large signal
response of (p-i-n) photodetectors using short pulses with small spot
sizes.
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In this paper we report the design and fabrication of - PbSnSe

photodetectors which used in the wavelength range of (8-14) pm.These

detectors have many applications such as thermal imaging, guiding as

well as in medical and industrial applications.

. MATERIALS AND METHODS
PbSnSe crystal has been used to fabricate photoconductive detector

from the same type as the following:
The crystal was cut to proper dimensions (6mm length and 3mm

width) by using a special cutting machine. The polishing and grinding
for these substrates were performed using a polishing machine type TF-
250n from (TEANWARTZ Co., Germany) and using diamond pastes

with different smooth degree (0.25,1,3,9) Microns. Then, these samples

were chemically etched by using a mixture of (CH:COOH, HF and

HNO3). :

The deposition of indium electrodes for these detectors has been done

by using coating machine typeBalzer under vacuum of 10-5 mbar and

through a special masking.
The examinations on these detectors were performed by placing them

on a cold finger in a cooling system (cryostat) which contain two
chambers one under vacuum and have a special window (type ZnSe ) to
pass the infrared radiation and the other for liquid nitrogen.

RESULTS AND DISCUSSION
The dark current and photo current were measured as a function of
operating voltage applied on these detectors under different
temperafures as shown in figs. (l and 2).It is clear fromfigure (1) the

minimum change between the dark and photo currents under room

temperature .While , at tiquid nitrogen temperature, we can see'the clear

change and difference between dark and photo current for different
radiation intensities and the reason behind that ,the cooling will reduce

the thermal excitation and increase the electronic movement ( electron

mobility ) which cause increase in gain factor (G) ( the ratio between

the photo current and the dark current ).The value of this factor was (

1.2) under room temperature and about (3) under cooling with liquid
nitrogen.
The responsivity (R) of these detectors which is the ratio between the

Photo current to the input power has been measured for different
wavelengths under liquid nitrogen temperature as shown in Fig (3).

We can see from this figure that the maximum responsivity was (0.4)

A/W at wavelength 72 pm.Also, the specific detectivitlz (D*) of this

detector has been calculated using the following equation[3]: '

D*:R(Adltt'lrn ........(1)
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Where Ad is the detector area
In is the noise current: (2qld)1t2
Id is the dark current
q Is the electron charge, therefore,
D*:8x108 cm (Hz)1t2lw
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Fig. -3: The relation between Responsivity and Wavelength for PbSnSe
detector

We can conclude from our measurements, it is possible io fabricate the

PbSnSe detector with a high responisivity and detectivity which can be

considered as a good replacement to mercury cadmium telluride
(HgCdTe) detector in spectral range (10-13) pm and working at liquid
nitrogen temPerature' 

REFERENCES

1. Sze S.M. and Kwok K. Ng., "Physics of Semiconductor Devices",
CH.l3 photodetectors and Solar Cells, P.663, John Wiley&Sons
Inc.3'd Edition, (2006).

2. Anderson L.K. and Fisher M.B.," High speed photo detector for
microwave demodulation of light "In L.Young, Ed., Advance in
microwave, Vol. 5, Academic, New York, (1970).

3. Melchior H.," Demodulation and photo detection techriiques," in F.T,
Arecchi, Ed., Laser hand book, Vol.l, North Holland, Amsterdam, (
1e72).

4. Willardson R.K. and Bear A.C.,"detector for light wave
communication"Appl. Phys. Lett., Vol.37, P .P 322 ( 1980).

5. Lee T.P. and. Li T.Y.," Photo detectors with high output voltage
"Appl. Phys.Lett., VoI.33,P .P.629, (197 8).

輔
０・４
鰯
”
螂
織

椰

幅
継
・０

〈
露
ヽ
く
一
“

お
よ
豊
Ｒ

＆
継

9         11

■'aveleng:L(Ⅲ鐘⇒

13 15

57

7



Al- Mustansiriya J. Sci Vol. 20, No 4,2009

6. Huang Y. L. Y. L. and Sun C.K.," Nonlinear saturation of p-i-n photo
detectors" J.Lightwave Techno., Vol. 18, P.P.203, (2000).

7. William K.J. and Esman R.D.,"High current
photodetectors,"J.Lightwave Techno."Vol.7, P.P .1443,(200 I ).

8. Yairi M.B., Demir H.V. and Miller D.A.B.,"Large- signal response of
p-i-n photodetectors using short pulses with small spot sizes"
IEEE.J.Quantum Electron., Vol. 40, No.2, P.P.l43-151, (2004).

58



Al- Mustansiriya J. Sci Vol.20,No4,2009

Electrical Properties of Oxidized Porous Silicon

Narges Z.Abdulzahra                                          
・

School ofApplied Sciences,Univcrsity ofTcchnology,Baghdad,Iraq

E″α′ノ」″θル″
`′

20νθ力οθ.びθ″                          `

Received 10/11/2008-Accepted 3/6/2009

Kcywords:Elcctrical Properties,photo electrochemical ctching,rapid themal oxidation

LE)t=i:日ll

挙 ´
`■
J■い,脚1中J・ ^tn c■ 、 メ |も」し却 |`巡マ|メL亀 |り■ に -11工 ♂

Jメ が｀・ 1…Ⅲぴい Jメ」IL`釧 二1^a,饉 |ュ脚 lcャお≒ カ ナあ 」|♂日・^‖ 。副 準 メ |

び壺Шl ct‐“´`
ミ1.Ⅲい 1́^16ヽ“く`1神ェ `2W`リエど810 nmげメJユ出≒

11・ ^」|び出
こLA1/PS/Si/Al‐メ e〕L国|」`´ 甲 J_りい o」1^ミ .1000ヽ移υ轟出≒ ♂ぃ」り |

日 ‐`・ (d´メ～
島_」J゛ _め ‐`̂)MISメ ｀̈ヽく|●J。.cLtt PS/n― Si cン

“
い ぃ‐ 6_,こo■戸

6■j‐ J■ いパ |げ止 ハミ‖名 ぃ 」〕は ぃ 。も` いく

'|≒

Ⅲ 腱 ´ メ ゝ Lい ご
L6ヽ ぃくメ |

(0.72 cV。110.65)酔 出メ ユ←■Jゝ L■ ´ `も
い`く

'|ぃ
ぅ6■ぅげ 僣」剖 |ヽ出 J≒単 |ゝL

酔 与 」日 1出 与
`ぶ
ゝ111^a油 饉 とぃ ソ1勢 J ttJ幽 |.(22J14)¨ 出メ ″メ IⅢ `

。(0.06μ A/cm2」11.2)ひ JといソIJ■`(65Ω.cm J198)

ABSTRACT
In this rescarch,we studying the effect of rapid thellllal oxidation treatrnent

on the electrical and conduction mechanisln properties for porous silicon prepared

by photo electrochcnlical etching by using diode laser has 810nm wavelength with

powcr 2W.Oxidation proccss ocCurS by using tungsten halogen lamp with powcr

1000W.Dark I―V charactcristics of A1/PS/Si/Al structure shows a behavior of

PS/n―Si isotype heter● unction for fresh de宙 cc and a MIS(metal_insulator―

sclniconductor)fOr dcvicc aftcr oxidation due to contribution of A1/PS schottky

barrier after oxidation process.After investigated cllrrcntttvoltage (J― V)

mcasurcment, we found increase in barrier hcight and rcctiflcation ratio with

increasing oxidation time,the barrier height changed(0.65 toO.72 eV),reCtiflcation

ratio was varied from(4 to 22).Thc resistivity and satllration currcnt density will bc

:露 雷 ,:鳳 鮒 器 轟 署 ly糧 糧 E駕灘盤 ギ iち協 爾 l棚 ∫
98わ

INTRODUCTION
Since Canhalrl[1]dell10nstrated visible light photoluminescence

(PL)frollll porous silicon(PS),much effort has been focused on the
possibility of prOducing optoelectronic devices by using this new

material. Si(D2/PS Systelns are different in their electrical properties

compare with silicon dioxidc and silica[21.Electro luminescencc(EL)

is also obseⅣ ed from schottky diodes formed forln PS under fomrard

bias[3]it is irrlportant to study the influence of recombination center

suriace state and electrical contacts on the OPS (oxide pOrous
silicon)and electrical properties ,for this purpose much attention is

being paid to study the electrical propertics of PSi― based structllre

.For most ofthe pre宙 ous work,the rectiication ratio in。 (J― V)CllrVes is
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interpret in terms of the existence of shottky barriers between the metal
/porous silica interface l4l. Unagami et.alll] believe that the metal/psi
junction is not as shottky barriers but forms a non-ideal ohmic contact.
The aim of this paper is to investigate the effect of oxidation time on
the electrical properties like, rectification ratio, barrier height,
resistivity and ideality factor on transport mechanism for porous
silicon. The purpose of utilize rapid thermal oxidation is to obtain
partially oxidized not fully oxidized.

MATERIALS AND METHODS
Porous silicon samples were prepares by photo electrochemical

etching of (11l) n-type silicon substrates with resistivity (1.5-5.SQ.cm)
in (1:1) solution of hydrofluric acid (HF) has concentration (47%) and
ethanol at curent density (40mA/cm'; for (l0min).The wafer has been
cut out into small fragments in dimensions of (1.5"1) cm2,these pieces
were rinsed with ethanol to remove dirt followed by etching in dilute
(l0%)hydrofluoric (HF)acid to remove native oxide layer flowed by
ethanol after that leave it to dry and consumed in container fully by
ethanol to prevent it to oxide. The simple set-up of photo
electrochemical etching process (PEC)consisted of one commercially
available continues diode laser with power (2W) and (810nm)
wavelength .The photo electrochemically etched area for all samples
has been (0.5 cm2). Fig. I depicts a schematic diagram of the photo
electrochemical set-up.

IIF E tlutut,l s rrlutrr.iu

Figure - l:Schematic digram depicts the PEC proces.

The thermal oxidation occurs at (750"C) by using tungsten halogen
lamp type (OSRAM 64575) with power (1000 W) for different
oxidation times (15-150 sec) in Oz atmosphere, to form a thin oxide
layer above PS layer , fig. 2 shows the system of rapid thermal
oxidation ( RTO).
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OiltrT[h $mrk

I

Figure - 2: Shows the manufactured system of rapid thermal oxidation.

The structure of the metal /oxide /semiconductor (MOS) photo detector

is Al 1,nin/ porous silica /n-Si/AL (ohmic) were achieved by thermal
evaporation technique. Al films was used to create an intimate backside

contact the metat spot was performed on porous region to prevent direct
contact between the silicon and the metal.

RESULTS AND DISCTUSIONS
Fig. 3 shows the calibration settings of the pyrometer were

determined in dummy runs by calibration with thermocouple directly
attached to a silicon wafer at temperature 750C. Where it appear in
fig.3 ,we could seen that the presence of three regions .The first region
(heating region) shows the heating degree increased with irradiation
time,second region(oxidation cycle)where the temperature'remains
constant and rapid thermal oxidation occurred at this region ,and third
region (cooling region) is obtained at moment lamp is stopping to

supply the wafer by heating energy . The calibration obtained by using

thermo cable witfr reader K-type.

Tim e(sec)

-3: Shows the characteristics of RTO system.
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Fig.4 shows the electrical behavior, J-V characteristics of Al/PS/SilAl
sandwich structure. Which is contains PS such as shottky diode
generally is determined by depending on the characteristics of current-
voltage curves [1].

‐6f

_200

Bais voltage (V)

Figure -4: The J-V characteristics of as prepared PSi.

The J-V characteristics occur under dark and at room temperature of the
Al/PSi/n-Si/Al sandwich structure include PS laye,shows rectiffing behavior and
double current saturation . We have attributed these result to silicon/porous
silicon hetrojunction act as double shottky - diode t5l Fig.5 shows J-v
characteristics for PS before and after oxidation process we can observed that the
reverse current would be decreased and forward current increased rather than as
prepared in ftg.4 which means that the rectiffing behavior increased after
oxidation due to the heterojunction potential barrier at the oxide /PSi interface that
attributed to the quantum confinement in silicon nano crystallites [6].

~】
←

~::ξ

-120s

-30s
-90S
-150s

で
く
Ｅ
Ｏ

くヽ
こ

つ

10000

8000

6000

4000

2000

-6増lド寧都 1234
VIV。■)XX

-4000

Figure -5: The J-V characteristics of the junction.

Fig .6 shows the rectiffing characteristics obtained at 5-volt.The rectification
ratio mean the ratio between forward current to the reverse current, it is for as
prepared sample was equal to 4.1, with increasing oxidation time the rectification
ratio increases and reach to optimum value about 22 at oxidation time (30sec).
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o Rectif ication ratio 

- 
Curve f itting

Figure'-6: Shows rectification ratio versus oxidation times.

That increased in rectification ratio after oxidation process is
attributed to the formation of a thin oxide layer between AL lmetal and
PS layer[7] and formation of an isotope heteojunction ,after that time
the rectification ratio will be decreased that due to the defect formed by
the sympathize silicon-oxygen structure in a very thin oxide layer and
they would act as tunneling center, for oxidation time is longer than (30
sec) the oxide layer is thicker the tunneling probability of photo carriers
and the thermal generated carriers through the oxide layer are'reduced
and hence the dark current to be reduced [8].The oxide thickness is
estimated by using equation for high resistivity n-type silicon
wafer[9]:

[- r 'lr I
R; :1.8x10s expl-] '' | (1)Lkr I

where R" is the oxidation rate A./r,1.2leY is the activation energy
required to diffuse oxygen inter silicon for rapid thermal oxidation and
it is equalto 2 eV for Deal -Grove model (classical dry oxidation) ,the
oxide thickness which obtain by theoretical equation (l) is illustrated in
fre.7.

４

１

８

５

２

９

６

３

０

２

２

１

１

１

０
一一“
【　
〓
〇
〓
“
０
囁
〓
０
０
ぼ

30   60   90   120

RTO Timc(scc)

63

|１
１
■
「
■
１１
コーー
ー
ψ
ｉ
事
‐



Electrical Properties of Oxidized Porous Silicon
Narges

言
3.5

こ 3
0
82.5

暑 2
5 1.5
■5    1

な0.5
0

0 30 60 90 120 150
oxidation time (sec)

Figure -7: The oxide thickness at deferent oxidation time

The typical of the measured J-V is very similar to shottky diode
characteristics and may analyze by using the following equation which
described by [10]:

fo, IJ = J,[ exp l:- I - t t... ( 2)
Lnkt l

Where Js (StAlcm2) is the saturation current density obtained from
semi-log forward bias, k (JIK) is Boltzman constant, T (K) is room
temperature, q(C) electron charge, and n ideality factor is given by the
following equation [1 0]:

′ = 9
たr

...(3)
∂v

∂ ln J

The ideality factor defines as approach of device from ideality
charecterstics, fig.8 shows the changing in ideality factor with oxidation
time, we can observed of decreasing ideality factor with increasing
oxidation time where it changed from 16 to 2.7 at oxidation time 30 sec

.That decreasing due to decrease density of state after oxidation lead to
decrease ideality factor according to relation[ I 1]:

″=1_三整二十二三生
Vε′   εJ
…0)

where Ds in (..rr-' ev-l;is the density of state available to store charge
in the inter phase layer at the semiconductor space charge region, I/ is

the width of the semiconductor space charge region, r i, rs are the
dielectric constant for the inter phase and semiconductor regions,
respectively ,where e 1:3.9, and e,:11.9 ,and

64
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the interface layer,with increasing oxidation time larger than 30 sec we
can observed that the ideality factor is come back to increase that due to
the presence of surface channel in our diodes[2],see Table.1.

20
18
16
14
12
10
8
6
4
2
0

90  120  1501       10   30   60
RTO Time(sec)    |        ′

Figure-S: The

Table -1: Shows the electrical values with different oxidation times.

Oxidation
time(sec)

ｎＯ
ｔｉ

ｃａ
・Ю

面
ｒａｔ

ＣｅＲ Satllration current

(μA/cm2)

Ideality

factor

Barrier
Height (eV)

as prepared 4.1 1.2 16 0.65

15 7.4
０
つ 0.648

30 22 0.06 2.7 0.728

60 Ｏ
Ｄ 1 6.4 0.655

90 8.9 1.2 6.66 0.650

120 つ
４ 1.4 6 0.646

150 1.8 1.6 8 0.643

We can calculate resistivity for PSi after and before thellllal

oxidation from J― V curve, flg。 9 shows behavior of resistivlty with

oxidation tirne.

RTO Thmc(scc)      .

Figurc-9:The resistivity with oxidation time.
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From fig.9 we can notice that at oxidation time(15-60)sec the
resistivity will be decrease from (98 to 65)O.cm that is due to the PS

layer have a very large effective surface area and has a large mount
from dangling bonds after oxidation the dangling bonds is replaced by
pure oxygen bonds that increasing conductivity which lead to
decreasing resistivity [6], with increasing oxidation time the resistivity
come back to increase and reached to 212 Q.cm at oxidation time 150
sec that increasing due to increase porous layer depth with increasing
oxidation time [13] which lead to increase resistance according to
relations[12]: 

R =p:...(s)
d

Where R (O) resistance, p (Q.cm) resistivity, A (.*') sample area, d
(cm) porous layer thickness.

The barrier height was founded to increase with oxidation time
and have maximum value at oxidation time (30sec) about (0.728 eV)
we can calculate the barrier height from saturation current density (-/s

1a/cm2;);t21.

r, = A**z2exp 
W;")....( 

5)

Where l** is the effective Richardson which equal to 120(NK2.cm21
for n-type, from equation the barrier height is given by following
equation [2]:

@uu=T^(+l ,u,

Fig.10 shows the increasing of barrier height with increasing
oxidation time, where it is varied from (0.65 to 0.728) eV at oxidation
time 30 sec.

E Barrier hight -*'"*.-.curve fitting
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Figure-10: The barrier height with oxidation time.

The increase in barrier height with increasing oxidation time is
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l-Barrier height for PS depending on the barrier height of the M/PSi/n-
Si/M,the PS/c-Si interface have pinning which acts as a defect in the
interface leading to increase saturation current [8-13]after oxidation
the interface layer become clean because thermal oxidation replace
unstable hydrogen and oxygen by pure oxide layer that lead to decrease
saturation current subsequently increasing barrier height because the
barrier height inversely proportion with saturation current according to
relation (6)t8l . Table .1 shows the values of barrier heig[t according to
the value of saturation current density (Js) with different oxidation time.
2-The increasing barrier height is attributed to formation'of MIS
structure at Al/PSi/Si/ Al by producing an oxide interfacial layer after
RTO process the oxide layer lead to add new potential height to the
barrier height equation and it will be given by the following equation

lt2):
The equation (7) can give by [12]:

d, =t,n n.r" *k' z%a.. (t)q rs q

0r = Q an * 
kT 

z% a.....(s)
q

where X (eV) is average barrier height, 5 (A)the oxide thickness,
equation (8) represent the effective barrier height for metal
/oxide/semiconductor contact. In fig.10 we can seen that decreasing
barrier height with increasing oxidation time that due to increase

saturation current density also with increasing oxide thickness the oxide
charge appear like positive charge working as pinhole effort to capture
the transmition carrier which caused to decrease barrier height in the
contacts region[9- 1 4].

SiO2/PS layer in this study formed by using rapid thermal
oxidation process in 02 atmosphere pressure, ideality factor,
rectification ratio ,barrier height and resistivity were measured at

different oxidation time (15-150) sec at temperature 750 C ,we
observed the barrier the rectification ration was 4.1 before oxidation
wlll be 22 after 30 sec oxidation time ,barrier height value was
(0.65eV) will be( 0.72 eY) at oxidation time 30 sec ,the,ideality factor
after oxidation was 16 will be 2.7 at 30 sec of oxidation time after this
time the barrier height and rectification ratio begin to decreas"e due to
increase oxide layer thickness working to consume column by growth
within PS layer caused to increase energy gap that lead PS behavior
like insulator
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ABSTRACT
IIlthis papcr wc considcrcd●vo conccpts the C― public map and Bourbaki C―

public G― spacc,and from thcse conccpts we descHbcd some of SpaYs likC(

Absolutely closed spacc,Orbit space,Lindclof space .… ….etc.)wc havC alsO

dcscribed these two conccpts and provcd some rcsult about their basic propertics.

INTRODUCTION
The rnain purposc ofthis work is to consider the new concepts such as

C―public and Bourbaki C― public G‐ spacc, The proper G― space was

stlldied by many mathematicians such as Abeles, Palais, Strantzalos,

Bourbaki and others,]Bourbaki deflned the proper map and proper G―

space.In this work we have considered the new concepts C― public map

and Bourbaki C― public C}― space by using  L― closed spaceo Also we

have introduced several theorems and studied and proved some results

about their basic properties.

Dグ〕ガ′jο
“
″―〃:[1]

Lct(Z,T)be a tOp01ogical space,we say that z is an L― closed `

И={″α
/6ι ∈
「
}Space iff each open cover

Of Z has a countable subfamily whose closure cover Z(i.C
Z=∪ %「 W力θrθ f⊆Ⅳ)
j∈ 」 J   '

Definition( 1-2):12)
Let (Z,T) be a topological space ,we say that

space iff each open cover of Z has a finite
coYer z .

Definition(l -3) :

z is an absolutelY closed

subfamily whose closure

Let X and Y are topological spaces, a map f : X -+Y lS a

69
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C-public iff f is continuous and the map .f ,1, : X x Z -+ Y xz is closed

for every L-closed space Z ,where Ir:Z -+ Z is an identity map.

Example (l-a) :

Let i:B -+ x be the inclusion map such that B is a closed subset of X,
then i is continuous and ixlr:BxZ -+XxZ is closed for every L-
closed space Z.
Remark(l-5):
If f : X -+Y is a C-public map, then fis closed map.

Proof.
Since the map f ^tr:xxZ -+yxZ is closed for every L-closed spacez
.And since any space consisting of a single point is an L-closed space ,
thus if Z:{z} we have the map _f :X = X xZ -+yxZ =f is closed.

Lemma(l -6) :

if 7: X --> X' and f : x' -+ X' are C-public maps ,then g.f is a C_
public map.
Proof,
We want (i) g " -f : X --> Xn is continuous, and.

(i) (S "-f)xIr:XxZ -+ X'xZ is closed forany L-closed spaceZ.
For(i)
Since f and g are continuous maps ,then their composition g"1 is a
continuous map.
For(ii)
for any L-closed space z, we need to prove that
k"f)xlr:xxZ -+ X'xZ is a closed map Since each of f and g are c-
public maps and I, is an identity map, therefore -f , t, and g x I z are
closed map.

X'x Z

(g× fz)。 (/× fz) losed nup

Now, since -f ,1, and g x I, are closed maps , therefore their
composition ("f ,I r)"(S x I z) is a closed map.
But, ( BxIz)"("f ,I r): G " -f)xI, ) (S " flx I, is a closed map.
Hence, from (i) and (ii), we deduce thatg.,f is a C-public map.
Remark(l -7) :

ｆ

―

―

十

１

メ
×χ
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lf f : X -+ Y is a continuous ffiap , then maybe "f is not C-public

Consider [- 1,1] and (0, o ) in R and let f : (0, m) -+ [-1,1] a map defined

as : /(x) = ri.r(!), we have / is continuous map but is not closed ffi&p,
x

so by remark(l-5) we have / is not C-public map .

Theorem(l-8) :

Let f : X -+ X' be a continuous map and injective then f is a

C-public if / is closed map.

Proof:
Assume f :X -+X'is closedffi&p, thenwehave f :X - f(x)it
bijective , continuous and closed , Hence -f : X -+ f (X) is a !

homeomorphism of X onto a closed subset f (X)rn X' ,now we need

only to show that f xIr X xZ -+ X'xZ is closed for every

L-closed space Z , since I, : Z -+ Z from the L-closed space Z onto

itself with the same topology on the domain and codomain of I, we

have 1, a closed map . Therefore to show that .f * I, is a closed map ,
it is enough to show that f : X -+ X'is a closed map. To do this let A be

a closed set in X we want/(l) a closed set inX',now since f is a

homeomorphism of x onto a closed subset , say X" of X' (x" e X')
(i.e) "f : x -+ x" is a homeomorphism and x" is a closed subset of x'
,therefore -f : X -) X' is a closed map. But A is a closed set in X =
f (A)isa closed set in X'(where f (A) sX').since f (A) q'X' is a closed

in X' and, x' is a closed set of X',therefore f (A)is a closed set'in X'
.Thus -f :X -+ X'is a closedmap> f xIr XxZ -+ X'xZ is aclosed

map. Hence / is C-public map.

Example(l -9) :

Let f : (X,T*) -+ (Y,Tr) and g : (Y,Tr) -+ (W,T*) are two maps where

X ={x,xzl ,Y ={yr,lz,!t\,lr ={w,,wr,w,}and
T, = l@, X, {x,\, {x r\ \,7, = {@,Y, {y,\, {y rl, {y r\, U r, ! t\, {y,, y r\, {y t, y r\ }
T* = {@,W, {w,,wtl, {wz,wrl;, {wr} \
Also, let f (x,) = y,,-f (xr) = y, and g(y,) = wt,g(/z) = *r,g(!t): w,

Then we have f is a continuous, closed, injective and not surjective so

g is a continuous but is not closed map + f , g " .f are C-public maps

fby Theorem (1-8)] but g is not C-public map[ by remark (1-5) since
3

g is not closed l.
Lemma( 1- 10) :

Let f: X-+X' and g: X'-+X" are two maps if g.f is C-public and f is
a C-public and surjective, then g is a C-public .

71



BOurbaki c_Public G― space

Proo■

/
χ C‐pllbliさ ind卜beCIVc′

We need to prove the following :

(i)g is continuous,and
(ii)gx I, : X' x Z -+ Xo x Zis a closed map for any L-closedZ.
For(i):
Let A be a closed set in X",we want to show that g-r(l) is a closed set
in X'.since A is closed in X" and g " f is continuous + (g " f)-, (l) is
closed set in X.But,
(g. -f)-'(A) = (.f -' " g-)(A) = f -t (s-t(l)) = _f 

-'(g. (l)) is closed set in
X.But f is C-public and hence a closed map
* -f (_f -' (s-'(,4))) = g'(A) = g-'(l) is closed set in X' ,thus g is
continuous.
For(ii):
We have mentioned here that the identity map I, : Z -+ Z is always
bijective and hence surjective (onto), since f: X--+X' is surjective
,therefore .f ,1, : X x Z -+ X'x Z is surjective for
("f , I r)(X " Z) = f(X)x I r(Z) = X' xZ.Now, consider the following
commutative diagram:

Ý'xZ
/×み

`YxZ

(g× 4)。 (ノ X/2)=(g。ノ)× fz gx/z

.Y・ 入Z

Let C be a closed set in X' x Z ,we want to show that (g x /, )(C) is a
closed in X'x Z ,now since f and I, : Z -> Z are continuous maps,
therefore -f ,1, : X x Z -+ X'x Z is a continuous map and Hence
(.f *Ir)-'(C) is a closed set in XxZ but,(g" f)xt, =(grIr)"(f "1r) is

Shuker and Bahaa

」1「

′

(30/)
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aclosedmap(since f "7 is aC-public),therefore [(gxIr)"(f "Ir)]l
(f ,Ir)-'(C)] is a closed set in X'xZ,but: l@"Ir)"(-f "Ir))l
(f , I r)-'(C)]:(gt I r)lff x I r) o (.f * I r;-'11C1 and

l(.f "Ir)"(.f "Ir)-111c1=g (since -f ,I, is surjective)

= [(S x I r) " (.f , I r)]tCf " I r)-' 
(C))= (s * I r)(C) = (sx 1, )(C)is closed set

in X' x Z + gx I z : X' x Z -+ X" x Z isa closed map therefore frory (i) and

(ii),we deduce that g is a C-public map.

Example(l-L1) :

Let f :(X,Tr) -+ (Y,Tr) and g : (Y,Tr) --+ (W,T*) are two maps where

X : {x,x21x3\ ,Y = Ur,!r,!t,!ql,W = {wt,wuwt} and

T, = {Q,X,{xr\,{x,xr\},7, = {O, Y,{Yr,!o\,U,,!r\\
T* = {@,W ,{w,,wr) ,{w, } }

Also, let f (xt) = lr, f (*r) = !2,.f (x) = y, urrd

sO) = wt,8(!z) = w2,g0:) - w3 : sO q)

Then we have g.,f is a continuous, injective and closed map > g o f
is c-public map by (1-8) ,but f is not closed map+ / is pot c-public

map by remark (1-5). ;

Lemma(l-12):
Let f: X+X' and g: X'-+X" are two maps if g"f is c-public and g is

a C-public and injective ,then f is a C-public '

Proof:
We need to prove the following :

(i)/ is continuous,and
(ii)/ x I, : X xZ -+ X' x Zis a closed map for any L-closed Z'

For(i):

Let A be a closed set in X' ,we want f'(A)to be a closed set in X 'since

A is closed in X'and g is a C-public map and hence closed map + g(A)

is a closed set in X" ,but g " f is a C-public and hence continuous map

+ (g " .f)' g(,a) is a closed set in X,but

χ
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(g。 /)~1(g(И))=(/~10g~1)(g(И ))=/~1(g~1(g(И )))and g~1(g(И))=A

[SinCC g is ittect市e]=>(g。 /)~1(g(И))=/1(И )⇒ /~l(И )a cloSed set in
X=⇒ /iS a cOntinuous.
For(ii):

Since the identity map/z:z→ z from the L―closed space Z into itselfis

a closcd rnap,SO to prove that/×ノz iS a c10sed lnap,itis enough to
prove fis a c10sed inap

(g。 /メ

Let B be a closed set in X,we want (B) to r. u Jtor.d set in X,. Since B
be a closed set in X and g. y is a C-public and
hence a closed map = (s " -f)(B)is a crosed set in X" ,but g is
continuous map g-'(g " -f)(B)is a closed set in X' ,but
s-'(s " J')(B) = -f (B) [since g is injective and hence s-'(s. -f)(B) = f (B))
> J'@) is a closed set in X' ,thus f is closed and therefore / x I. is
closed, hence / is C-public map.
Proposition(l-13) :

Let .f be a c-public map from an absorutely closed space x
onto x' , then X'x Z is an L-closed space for every L-closed space Z .
Proof:
Since f a c-public + f is acontinuous , also since X is an absolutely
closed space = .f (X) = X' is an absolutely closed space
fsince continuous image of absolutely closed spaceis absolutely closed
space f = X' is L-closed by (1,9) in [l], no* io, each open rou.,
{U il,.t of X'x Z where Z is an L-closed space we have

U i = Ai, Bi ii e,I where A.open set in X, and, B- open set in Z

_Y
^Y′

g
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=) U/1J and tJI〕J are open coverto 
Йr' and z respectivざ ly=)

′             ″              ″     ″

χ′⊆∪可 and z⊆ ∪可⇒χ
′×Z⊆ ∪可×∪可=

j=1       ノ=ノ        J=l  j=′
′          ″

∪(可×可)=∪ (ИJ× 3・ )⇒χ
′×Z is anL― closed space.

j=1     ,=1

P″り,οsj″ο″β―Fり :

Lct/bea C―public map fronl a lindelof space χ onto χ′

Then“κ′×z isan L― closed space for every L… closed space z.

Proo■

Since/aC―publiC=⇒ /is a COntinuous,also since X is a lindelof
space⇒ /(χ)=χ

′
iS a lindelof space

[SinCe cOntinuous image oflindelof space is lindelof spacも ]
⇒χ′is L― closed by(1,4)in[1],nOw itiS Clear for each open cover

{υ′},∈/Of χ
′×z where Z isan L― closed space has a flnite subfamily

whose closure cover 2κ
′×Z.Hence´κ′×Z is an

L¨closed space.

Cο

“
′ルッβイリ :

Lct/bea C―public map frolrlthe compact space χ onto χ′

Then χ′×z isan L― closed space for every L― closed space z.
Proo■

Itis clear we have that X is lindelofspace since X is compact space

and by(1-14)we haVe χ′×Z is an L―closed space。
Rθ″α滋″イの :

Lct/bea C―public map from a space χ onto χ′

And Lct g be a continuous lnap fronl a space χ′onto χ″ ,then for

every]L― closed space Z we have the follower:

(1)― if χ iS an absolutely closed space,then/× Jχ″x z is closed map

(2)― if χ iS an lindelofspace,then/× ノχ″×z is closed map.

(3)― if χ iS a cOmpactspace,then/× fχ″×z iS Closed map。
Lι

““
α″―ノη r

Lct/be a COntinuous map from the compact spacc“χ onto´χ′,then/
is C―public map if/is an ittect市 e。

Proo■

Assume/:χ ―)χ′iS an lnJective and a continuous map from the
compact space χ onto χ′,now let И be a closed setinム「,but“r is a

compact space⇒И is a compactspace in χ ⇒/(И)iS a COmpaCt
space in χ′[Since the continuous image of compact setis compact set]
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= f (A) is closed set in X' = f is closed map then by (l-8) =/ is C-
public map .

Definition(l - l8):[3)
The topological space X together with an action y;G x X --> X of a
topological group G is called a G-space (i.e 7 continuous map) such
that:
(i) y(e,x) = x for all x e x where e is the identity element of G.
(ii)y(g,.g,x)=y(g,,y\,,x)) forall g, ,s, eG ,xeX .

Definition(l - l9):
Let X be a G-space,then X is said to be a Bourbaki C-public G-space if
the map 0 : G x X --> X x X which is defined by e|,x)= (r,g..r) is C-
public (i.e the map 0xlr:GxX xZ -+ X xX xZ is closed for every L-
closed space Z.
Example(l -20):
Let H be a topological space ,then H acts on itselfby left translation ,

the mapd: H x H --s H x H is a homeomorphism, hence a C-public map
and that is H is a Bourbaki C-public G-space.
Theorem(l-21):
If X is a Bourbaki C-public G-space,then the Orbit space )OG is
Hausdorff if also G is Hausdorff ,then X is Hausdorff.
Proof:
Toprove that X/G is Hausdorff ,lsl ft=t(x,g.x)lxeX,g eG), R isthe
image of GxX underthe map 0:GxX -+ X xX which is defined by
0(s,x) - (r,g.x) . Since d is a C-public map,it is closed and this implies
that rt is closed in X x X, since G is a topological group ,the map from
X into X lG is open , hence X lG is Hausdorff [3].Now, suppose G is
Hausdorff .To prove X is Hausdorff letf :X -->GxX be the map

defined by ./(r) = (e,x) then ./ is a homeomorphism of X into a closed

subspace of G, X and is therefore C-public by ( I -8).since the
composition of C-public is a C-public map by (1-6),the map
0. J': X -+ XxX isa
C-public bu;t 0"f = L:X -+ XxX.Hence, the diagonal A of xxx is

closed in X x X ,and therefore X is Hausdorff [3].
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ABSTRACT
With help of pa(ial fraction expansions theorem ,this paper is an attempt to

provide a unifuing scheme to the assumptions of rational solutions of partial
differential equations, in a natural and simple way. Some nerv results for linear and
nonlinear PDEs have been proved.
Moreover, we give an efficient algorithm for obtaining the poles' order for the
solution. Finally, applications ofthe approach for lst order linear PDE and the m-
KdV equation are presented.

INTRODUCT10N
There are many tools which can be used to evaluate domain of

analyticity of solutions to nonlinear partial differential equations
(PDEs)[1]. Among them is the method of pole dynamics originated with
Kruskal's work [2]. F. Calogero 13) in 1977 has discussed the motion of
the poles of special solutions of the celebrated KdV equation. He has

investigated the possibility that this nonlinear evolution differential
equation admits (possibly complex) solutions which are, for all time,
rational in .r. Choodnovskys [4] displayed the connection between some
PDEs and many - particle systems introducing pole expansions of
certain solutions and showing that the time evolution of the position of
poles corresponds to the motion of classical particles. Senouf in [1]
showed how to use pole dynamics to determine the evolution of the
domain of regularity of the solution of Burgers' equation with a generic
initial data.

Through the rational solution to the PDE the pole dynamics has

been discussed by many authors: In 1983, Kametaka [5] discussed the
rational similarity solutions, using the zeros of Yablonski or Vorobiev
polynomials. Consideration of the Biicklund transformations of
modified equations, Weiss has proved a method for iterative
construction of rational solutions [6].

Dealing with the examination of nonlinear PDEs with solutions which
have movable singularities of first order, Kudryashov has demonstrated

０
０
７
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multiphase and rational solutions of the family of nonintegrable
equations Ul.Liz and Schwarz had looked for rational solutions of
Riccati nonlinear PDEs [8]. Rational solutions of the viscous Burgers'
equation and for KdV equation are examined by Deconirfck et. al[9,10],
using the dynamics of their poles in the complex x-plane. ,Rational
solutions of the KdV and m-KdV equations and rational and rational-
oscillatory solutions of the nonlinear Schrodinger equation are

expressed in terms of special polynomials by Clarkson in [11], and for
the classical Boussinesq equation in [2].

This paper deals with evolution equations of power nonlinearities

which have rational solutions with finite number of poles. We

investigate the problem of finding the poles' order for some classes of
PDEs. In particular, linear PDEs and the generahzed Fishers and KdV
equations. An efficient algorithm to compute the order is presented. The

work is based mainly on the following theorem of partial fraction of
expansion of a meromorphic function with simple poles :

Theorem ?

Let f be a meromorphic function with only simple poles 2t,12... with

lr,l<lrrl<... Let Res,.;f (r)-b, for each n.Let (o be a sequence of

nested squares with vertices a*(+l,tl)such that ak -)@as k ->oo

which do not pass through any pole of I Suppose that f is analytic at 0

andthatthereexists M e,R*,independentof ksuch thatlf Q)l<M on

(o for each k. Then except at the poles of I
s- 1 1

f (r) = "f(0) 
* Lb,(:t: *;)

n=l Z-Ln tn

This result can be genera\zedto include non-simple poles.

Proof: see [13].
The paper has been organized as follows.Section 2 is entirely devoted

to showing how to find the order of the poles.In section 3i we present an

algorithm to compute this order, while section 4 is devoted to

ap-plications to this approach. The final section contains the discussion

and concluding remarks.

. THE MAIN RESULTS

Let us consider the evolution equations with power nonlinearities,

4 =nLr) (1)
dt

Here we consider real scalar functions u of two variables x, teR and

differential operators V of the form vlul:V7*,',Y, ',fl1' Let us
ox ox'

79



Al- Mustansiriya J. Sci Vol.20,No4,2009

investigate the possibility that (l) admits (possibly complex) solutions
which are, for all time, rational in x. To unifo many previous results of
many authors on construction of rational solution, and with aid of
partial fraction expansions theorems, we assume that a solution u (x, t)
of (1) is meromorphic with finite number (N) of poles of the same
order (n) in the x-plane. Suppose that u is analytic at (0, t), r > 0 and the
pole -r* and it's resedue R* are functions of t. Thus u takes the form,

Or

Ⅳ

″(χ,′ )=Zr(0;′ )+7]=た (′)(論 十
π」}了

)

″(χ ,′)=Σ
 (χ
_ィ

(々′)):+え
(′)              (2)

where

t(t)--u(o,t)*iR^!',)
,*-xnQ)

The aim of this study is to find the natural number n (the order of all
poles). When the form (2) is substituted in the pDE (1), the derivatives
will be :

″′=え
17Tゼ午T戸

|′Σ]石{≒:,T+'(′
)  ,  =券

and

where

与鋼″落浄
4,″ =(-1)″″(″ +1)… (″ +″ -1),r=1,2...,′

Note: the analysis will be carried out for the first pole since it is the
same for all poles.
When x belongs to a neighbor of x,, i.e x :x,*t, e +Oeach
derivative in the PDE is considered as a function of e as follows:

夕 =}+F(ε )

%=葛ア+翌
墨畳二十G(ε )

(3)

(4)

and
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″(ε), ′=1,2,… ,′     (5)り=Иげ井+〃
where the ttnctions tt G and″″are the analytic functions of ε:

・
   F(θ )=Σ

 (χ ltt ε
_χ
l)″

+え
(′ )                  (6)

G(ε)=を
 (満

+          )十 え(′ )

(7)

〃″(ε)=И与,″Σ , ″=1,2,… ,′   (8)
?u(*,+s-xr)n*'

Lemma (1) 
'

Equation (1) has no rational solution if V is linear andp>2.

Proof: V can be written as

Opu Op-tu Au, =#* ",# ;t ...* do-rzL+ aru * dr*r, P>2

where d1t...t d ot d p+t are constants.

Substituting the derivatives formulas 3, 4 and 5 in the equation (1), we

have,

+.ry + G = A,,.,+ t H o + a,(A,..-,# + H 
o-,) 

+"' * o,(* + F) + e'*'
€n tr*t 

tt'P 
,n+P 

P

It is clear that the highest nonpositive power of e is H + p whatever

n. Equating to zero the coefficient o1 u-o+il leads to the result that

R, = b, whlch means that equation (1) has no rational solution.n

Two classes of PDEs will be investigated now'

The first class is lhe genetahzed Fisher's equation7)'

u,: dtu + d],t' + oyt + 0u' +Lt" + rtru, (9)

where d.t,dz,d3,0, and Y are constants

Rational solutions of equation (9) can be classified in the following

theorem,
Theorem 1.

(1) The poles of rational solution of equation (9) are simple, if
a3+0 or Y*0 .

(2) The poles of rational solution of equation (9) are double, if
d, - Y =0 and a2*0 '

(3) Equation (9) have no rational solution , if a, - d3 = T = 0 '
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Proof:
Substituting 3,4 and 5 in equation(9),we have

:卜
+者
∫
:二十G=αl(:|+F)+″2(:|+F)2+α3(:|+F)3

+αИ‖
」争
十十〃1)十 軋 2」争号

十り +/(l十 ⊃ (41」争十十り

矛il聞::I鷺『胤1ぷ&F鳳:淵輝『驚よ響ln窮,常 1理肌げ
and  possibly  Ⅳ2=3″ or  Ⅳ3=2″ +1 (depending  On  α3 °r/
vanishing).If偽 =/=O then wc have unique ma対 mum pOwer which
icads tO RI=0,while,if γ3≠ 0°r/≠ o then we have at least twO
maxilnunl candidates. COnsequently, and fOr the seek Of ratiOnal

solutiOn, the flrst step is tO equate at least twO maxillnum candidates

Ⅳl=Ⅳ 2(Ⅳ 3)WhiCh leads tO″ =1,i.e(1)h01ds.TO prove(2),if
α3=/=O then take the second lnaximum candidates ivI=′ +2 and
Ⅳ2=2″ if%≠ 0。 Ⅳl=Ⅳ 2implies that″ =2.Now tO prove(3),if
%=偽 =/=O then equatiOn(9)becOmes 2nd order linear PDE which
is accOrding tO lelnina l,has nO ratiOnal sOlutiOn。 □

Thc secOnd class tO be considered,is the gen9raliZed KdV equatiOn[7]

"′

=αlク +%″
2+名″3+α

4″

4+β″″+夕 .H十 /1″夕κ+‰タクrχ +/3″し,+/4″ f
(10)

where β,%,4,J=1,2,3,4 are constants.

TheOrem 2 classifles rational solutions fOr equatiOn(10):

Theorelm 2。

1. If at least One ofthe cOefflcients α4'/2'/3 °r /4 iS nOt equaltO
zero then thepoles OfratiOnal sOlutiOn ofequatiOn(10)are

simple.

2. If α4=/2=/3=/4=O and/1≠ othen the poles OfratiOnal
solutiOn ofequatiOn(10)are double.

3.If%=‰ =/2=/3=/4=O and偽 ≠o then equatiOn(lo)haS nO
rational s01ution.

4.If偽 =%=/1=/2=為 =/4=Oandα
2≠ Othen equatiOn(10)has

rational solution with pOles OfOrder 3.

5。 If%=名 =%=‰ =/2=/3=/4=O then equatiOn(10)haS nO
rational solution.

Proo■ As in theorenl l,the proOf cOnsists Of sevcral stages depending

on the cOefflcients in equatiOn (lo)。  Begin with equating the lSt
maxirnum possible candidates gives(1).If the cOnditions in(1)are nOt

つ
４
０
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satisfied, take the 2'd maximum
similarly for (3) and (4). Finally
ends the proof.n

possible candidates to get (2), and
the equation becomes linear which

The following algorithm helps in calculating n :

THE ALGORITHM 
t

We present here the method for utilizing the assumption (2 ) in the
PDE as an algorithm. This algorithm tells if there is a possibility of
rational solutions to the PDE or not and provides us with the order of
their poles if they exist. The whole analysis of determining the poles'
order is the nonpositive powers of t=x-xr. Hence, instead of
considering the whole equation, the algorithm deals with numbers
derived from the PDEs' terms. There are three steps in this algorithm:

Setp I : Assign to each derivative u,, (in the PDE) the number (n + r

), where

,s : x or t; r :0,1,2,..., P. 
o

Step 2 : Assign to each term (in the PDE) a natural number obtained
by adding the numbers (from step l) of the derivatives in that ie.m. As

an example, assign 2n +(n +l)+(n + 2)to the term u'u,u.,.
Step 3 : Choose N p...,N pto be the candidates for the maximum

number of the natural numbers (from step 2) for the PDE's terms.
(i) If k = l, then there is no rational solution to the PDE,
(ii) If k + l, and N, =lL =...=N*, then set n:l,and
(iii) lf k +1, then the order n is the solution of the equations

//, = { i, j =1,2,..-,k, if it is a unique natural number.

Otherwise there is no rational solution.

APPLICATIONS
l. First order linear PDE

Let us consider the problem
u, = u* + pu + y, u(O,t) = 0Q)

The general solution of the PDE can be obtained using Lagranges'
auxiliary system. We use our algorithm to find the solution of the
problem.

Step I ,2: The natural numbers assigned to each term are as follows:
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"′
 =夕χ+βτ

+ノ
″ ″+l tl  ″

Step 3:It is clear that、 =η +1, Aら =″十1 are the maximum candidates。

But М =凡 , henCe we set n=1.

Consequently

′(χ ,′)=を
瑞

+え
(′ )

Plugging u and it is derivatives夕 ′α″グタχ fronl equations 3,4 and 5 we

have:

重三十二二十G(ε)=― (三生十〃1(ε))+β (壼生+F(ε))十 /
ε

Equating to zero the coefflcients of ε
″
 leads to the constraints:

(′)  力l=-1

(′
′)  民=βRI
(j′′)  G(0)=―〃1(0)+βF(0)+/

and

(jツ ) 6μ
″)(0)=一〃

|″

)(0)+β
F(″
)(0),″ ≧1

Fronl the flrst constraint,and since the RI・ IS of the dynanlical system

does not depend on χl,χ 2'・・・
'χ
Ⅳ We Can conclude that N=l without loss

of generality i.eo we have only one poleo lt's position is(一 t+C)。 The

phase portrait is parallel lines to the x… axis towards the left.Froln the

second constraint we get fマ l=θ
ル

.

Hence the solution will be

夕(χ ,′)=  
θル
  +え

(′ ),χ +′―ε≠0
χ+′ 一ε

where

θ
ル

え(′ )=ψ (′ )一― ,′≠
`′一ε

From the constraints(iii)and(iV),λ (′)=βλ(′)+/。 This inlposes on ψ

the fbllowing condition,

φ(′)=一
∠一θl(7=7+た )

whereた is an a"itrary COnstant.
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2. Poles' dynamics of rational solution for the m-KdVequation
Let us investigate the possibility that the modified KdV equation

r,r, = 6Lr2r.r, -u*m (11)

admits solutions which are, for all time, rational in x. Motion of poles of
such solutions can then be studied as dynamical systems.

The m-KdV belongs to the equations of the class (10) when h=6 and

all the remaining coefficients vanish. According to theorem 2, its
rational solution has simple poles. It must have the form

u(x,t)=t &('),. +t(t) (r2)
E x - xo(t)

To find the constraints which the quantity x. satisfy and the values of
Ro(t) and 7(t) we use the analysis in section (2). Substitute (12) in

equation (11) we get, r

+. Y + G @)- u(? + F @))' e3 + H,(e)) - cu! + H,(e))

( l3)
The functions ' F ,G ,H, and H, are defined in (6), (7) and (8); the

coefficients of s* leads to :

o = 6R,' - 6R, or R,' =l (14)

while the coefficients of s-' leads to F(0):0, i.e.

L & 
. +)"(t)-s (1s)

*=z \X, - Xo )

The dynamics of the poles is then determined by the vlnishing of the

coefficients of tt as: '

x, = 6R,(r/, (0) - 2F', (0))

and since I1,(0) 

]O't0l,n.n, -, _ $ Rr
x t = L, .---.T (16)

t=z(Xr-X*)

DISCUSSION
We have investigated the problem of the assumption of rational

solution to evolution equations. The partial fraction expansion theorem

is utilized for the purpose of a uniSring scheme for the rational solution.
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We present the scheme as a simple algorithm, which gives the order of
the poles, but it does not identifo the number of poles.

The advantage in our approach is that it furnishes the sheme easily, as

well as the construction does not depend on the available solutions. It
can be applied to a wide class of PDEs.

Some of the results of KdV, Burgers and other equations [10,11] can

be recovered from this paper. The family of equations (9) and (10)

which are treated in [7] and include Burgers, Newell-Whitehead, KdV,
m-KdV and other are studied here. All these equations have solutions of
one kind of singularity (in his sence)[7], while in this paper their

rational solutions have different orders of the poles.

We applied our approach to linear PDEs. We can indicate that all the

linear equations can not have rational solutions (in our sence) except the

first order ones. In this case imposing a condition on a(x ,t)in the origin

gives the exact solution to the problem as well as the motion of it's
poles. For nonlinear PDEs the approach is applied to the m-KdV.
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ABSTRACT
This paper is devoted to introduce the high performance of a new proposed

method called (2D-FB-ESPRIT). A study of the estimation of 2-D Angle of Arrival
(2-D AOA) of the signals incoming from the sources by using the data, collected
from equally spacing planar array based on the 2-D ESPRIT. This new proposed
method is based on Forward/Backward spatial smoothing techniques. This method
overcomes the error that occurs in the normal 2D-ESPRIT method. In this paper, the
results show a substantial improvement occurs in performance of the proposed
method as compared with the original method. The 2-D ESPRIT is two dimentional
Estimation of Signal Parameters via Rotational Invariance Technique.

INTRODUCTION
Array processing deals with signals processing carried by propagating

wave phenomena [10]. The received signal is obtained by means of an

affay of sensors located at different points in space in the field of
interest. The most commonly used configuration is the linear array, in
which the sensors (a11 of common types) are uniformly spaced along a

straight line. Another common configuration is a planner array, in
which the sensors form a rectangular grid or lie on concentric [8, 9, and
10]. Anay signal processing is used in such diverse areas as radar,
sonar, communication, and seismic exploration. Usually, the main
parameter of interest is the Direction of Arrival (DoA) of observed
signal. There are a set of methods which are used to estimate DoA.
MUltiple Slgnal Classification (MUSIC) method was the first of the
high resolution algorithms to correctly exploit the underlying data
model of narrow band signals in additive noise. Estimation of Signal
Parameters via Rotational Invariance Technique (ESPRIT) is an

approach to signal parameter estimation problem that exploits sensor
array invariance. Its computational advantages are achieved by
exploiting displacement invariance designed into the sensor array [ 1].

ESPRIT is similar to MUSIC in that it correctly exploits the underlying
data model, while it has apparent significant advantages over MUSIC.
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The generality of the fundamental concepts on which ESPRIT is based
makes the extension to higher spatial dimensions and signal containing
multiple frequencies possible .The significant computational advantage
of E,SPRIT becomes even more noticeable in multidimensional
parameters estimation where computational load grows linearly with
dimension in E,SPRIT, while that of MUSIC and' others grow
exponentially [4].In this paper, the 2D- ESPRIT algorithm is modified
to handle the problem of high relative error, which occurs when 2D-

ESPRIT algorithm is used. The new proposed method exploits the (2D-

F/B ESPRIT) processing scheme, which is named as (2D- F/B

ESPRIT). The new proposed algorithm is tested and compared with the

2D-ESPRIT using different computer simulation programs built for this

purpose.

The Modeling of Data
Figure (t; rno*s the essential modeling of data received by

Equally Spacing Planar Array (ESPA) that consists of isotropic

uri.nnur, which radiate in all directions with equal amplitude and

phase. The output of ESPA is considered as the input to,the covariance

matrix, which ii used to compute simultaneously, both the azimuth and

elevation angles for a far-field targets using Estimation o'f Signal

Parameters via Rotational Invariance Technique (E'SPRIT)' The source

signal So (r) is assumed to be a random exponential waveform referred

to use the kth signal, which defined by [1 ,2,3,10):

s*(l) = Arei'uo k - 7,2, ..... ,K "'(1)

And as Aois avector of amplitudel'lol and phase of 0o then So(r)

will be:

So (l) =l Ao l,i(at't+ok) (2)

The total incident signal V,,,*2(t)received by the Uniform

Rectangular Array (URA) are the sum of the K sources plus an Additive

White Gaussian Noise (AWGN) N *t,nz(l) ana thusf12],:
κ

孔1″ 2(′)=Σ St(′ ).α (ら ,/ヵ )十Ⅳ劇″2(′ ) … (3),
k=l

Where
a(0r,T*):exp(j Q,nrrz,t) Which is the 2-D steering vector' It

is a function of both the azimuth and the elevation angles' The

N _r*r(t) is two dimensional additive noise. The task here is to

evaluate the 2-D steering vectora(00,y). The derivation of this

evaluation is fully explained in references [3]'
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As the assumption that the space is far-field and the incoming
rays are parallel and the measurement are done by taking samples in
time domain, then

K

V,,1,,2, =ll ,lr |."i(o+(n-r\r'+0t") .eid * N 
^t.zn @)

k=l

Where the noise samples N ,,1,,2u are assumed to be independent of each
other and Ok,, is the sample source random phase, which is assumed to
be uniformly distributed in (-o,o). However, the equation (4) can be
written in Matrix form
Z=7.s+N
Where V,A,S andN are the received signals, steering
signals, and the noise matrices, respectively. And r

covariance matrix R can be written as
R=EIV.V]=VR,Vn * R,

(5)

vectors, source

accordingly the

(6)
Rs is the source covariance matrix (i.e. the signal coherency matrix) and
RN is the noise covariance matrix. This matrix is defined as a Toeplitz
matrix , since it is assumed that it is spatially independent (i.e.
mathematically a Toeplitz structure is a matrix with equal entries along
each diagonal [7].

The proposed two dimensions forward/Backward spatial
Smoothing Technique [3]:

Figure (2) is used t0 show the process of how the number of
sensors used in calculation of the covariance matrix either in forward or
backward spatial smoothing. This figure shows the process in one
dimension. Figures (3a) and (3b) show the proces of ho* the sensors
are distributed in two dimensions. Also theie two figures (3a) and (3b)
show the sensors which are used in preparing the covariance matrices in
forward/backward and vertic al/horiionial spltial smoothing. The total
number of sensors is assumed to be (M1 x Mz) and the total number of
sub arrays of sensors is L in both forward/backward and
horizontauvertical. The value of L is given as L:Mz-I+l or L:Ml-I+l ,where I is the number of sensors in each sub array. L is the same varue
in vertical and horizontal grouping while I is didrent. The main
difference between the proposed method and the classical one is the
technique of sub grouping and this spatial smoothing method shown in
figures (3a) and (3b). This method piovides a high signal to noise ratio
due to minimize the noise and maximizethe sigiar. Fiom these figures
(3a) and (3b) one can estimate he horizontal forward covariance matrix

L

R,! =ttLZn,l,
l=l
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And the horizontal backward covariance matrix
L

F:=uLZRlh

L

fr: =uL>RNb
l=t

l=l

Where Rl is the l-th horizontal forward covariance matrix and R/r' is

the l-th vertical covariance matrix . The average estimated horizontal
covariance matrix is
Elo = <F,{ * fllyz
In a similar method, one can estimate the vertical covariance matrix
fr,/, as below

L

F,,=rlLLR,,rand
l-1

Then
F;'=ffr/*fliyz
And finally the resultant estimated average covariance matrix is

Bayan,Malik and Mahir

... (7)

...(8)

F.to = fF{ * fl}yz .

The calculations of above matrices are shown in the flowchart explained
in figure (4).

The 2D- ESPRIT Algorithm summary :

The resultant covariance matrix can be decomposed into a

number of matrices each of which is the outer product of an eigenvector
of the covariance matrix viz. l7).

N

R =Zr, U,. U,,
i=l

Where e, 's are the eigenvalues . And U, ' s are the eigefivectors.

The eigenvectors space is divided into signal and noise strbspaces

respectively. The ESPRIT is based on the signal subspace E. and it is
widely explained in references [3, 4, and 11].
To summarize the proposed 2D-ESPRIT algorithm, as a step-by-step
outline consideriRg the (URA) as depicted in Figure (1), the following
tips can be followed:

1- Obtain the signal subspace E, and the subspace eigenvalues l, from
the Eigen-decomposition of the estimated covariance matrix R. The
columns of matrix E, are the signal eigenvectors .

2- A matrix E* is obtained from the following equation
E*: E'H.E,

3- This matrix E* is again decomposed into eigenvectors and
eigenvalues. The number of eigenvalues is equal to'the number of
sources and their values will be complex i.e. formed fpom real
values and imaginary values .
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4- The estimated directions are calculated from the imaginary part or
the real part of eigenvalues calculated in step 3 using the following
relations

a, = sin-,1lllrlYk -r'r 
Izall,l-]

And

t )td, l
^/, = Sln-'l-------+- |t k 

lzrlt=lcosF- _]

Where 7u is the azimuth angle estimate and /* is the elevation
angle estimate. 2 is the wavelength in meter unit , A, is distance
separation between the sub arrays in azimuth plane , A, is distance
separation between the sub arays in elevation plane and
k:l ,2,3,. . . . K where K is the total number of sources .

These steps are repeated for each assumed sources for different cases
either changing number of snapshots or correlation factor or signal to
noise ratio and other factors. Then the Root Mean Square error RMS in
degree, obtained from both the Azimuth and the Elevation angles, are
calculated as follows

RMS -eruor = ((0,-d,12 +10, 二銭)2)/←(*″″
“
bθr oft五als)

RESULTS AND DISCUSSIONS
The same conditions are taken in the application of ESPRIT on the

ordinary case and the proposed case 2D-F IB-ESPRIT. These results are

used as a comparison between the behavior of the two methods (2D
ESPRIT and 2D-FIB-ESPRIT) for different situations. Figures (6) and

(7) show how the proposed 2D-F1B ESPRIT and the 2D-ESPRIT
algorithms act, where the RMS error in degree is plotted versus the

number of snapshots. It is clear that the 2D-F lB - ESPRIT gives a good

performance as compared with the 2D- ESPRIT for all points. Also
figures (8) and (9) depict the behavior of the suggested LD-FIB -
ESPRIT and the 2D-ESPRIT algorithms as a function of correlation
coefficient (cc). Figures (10) and (11) show the behavior of the above

methods as a function of the separation of targets in space (direction
difference in degree). These results show how the 2D-FIB-ESPRIT is

efficient even at the worse cases from number of snapshots and closely
and correlated sources.
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Figures (12) and (13) illustrate the RMS error in degree versus the
sNR in dB. However, the perfornance of the 2D-FIB-ESPRIT and the
2D-ESPRIT is almost the same, since the two algorithms depend upon
the ESPRIT approach to estimate the DoAs and of its advantages is the
validity ever at low signal to noise ratio (SNR). Eventually, figures (14)
and (15) show the number of sensors variation versus the RMS error in
degree. From these results, it becomes clear that the conventional 2D-
E,SPRIT suffers from degradation in its performance whLn the number
of sensors decreased, while the 2D-FIB- ESPRIT shows a'superior
performance evens at the above condition.

From the above results, one can conclude that the ZD-FIB-ESPRIT
has the following benefits, as compared with the 2D-ESPRIT algorithm:

l. The proposed 2D-F1B- ESPRIT exhibits lower RMS error at

coherent arrival.
2. This method exhibits lower RMS eror at low SNR.

3. It exhibits lower RMS effor at closely spaced sources.

4. Finally, the proposed method has a very good performance to find
the (DOAs) using Equally Spacing Planner Array (ESPA) with
low number of sensors, which is the main feature that gives an

advantage to the proposed 2D-FIB-ESPRIT compared with the

2D- ESPRIT.
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E

Figure -l : The planner array geometry and the receiving signals

(Forward Subarrays)

Rrt

Figure -2: Forward / Backward spatial smoothing

Rro
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in each subarray No
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RRvl zero matrix of size (Mz, Mz)
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Figure -4: 2D-F lB flowchart
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Figure -5: flowchart of 2D-FIB-ESPRIT
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ABSTRACT
A scout and lab6ratory experilnent、 vas conductcd to dctcrrnine the infcstation of

Sumar cigarcttes on both so■ and box types,Sumar cigarettes、 ″ere collected to a

total of 72 sets, 3 scts/month for t、 vo years 2000 and 2001,thcy were collcctcd

from local markcts from Hcit,Ramadi and Fal両 a.Eighty persons with the age of 20

-22 ycars whom restrictly smoke Sumar cigarcttcs werc included in this study.

T、venty blood salnples、 vcre choscn randonlly in ordcr to flgure out some clinical

signs and symptoms and othcr ilrllnunological responscs such as(ewthema)thrOugh

ccrtain illlllnunological blood tests duc to smoking thcsc infested types ofcigarettes.

Results indicatcd that thc infestations on and、 vithin the cigarcttcs、 vere rcsulted by

the cigarette beetle,Zα ,Jοグθr″α sθrrJcθ′′θ(F.)whiCh iS rclated to thc tobacco

bcctles fanlily, Anob五 dac which is classiflcd under thc order, Coleoptera. This

infcstation on Sumar cigarettcs is considcrcd to be a ncvv record in lraq,undcr thc

local envirorllnental conditions and not in controlled storagc places. E)irect

destructions of tobacco and cigarcttcs were rcsultcd ttom lalwal feedings and the

indircct halllls WerC duc to the prcscnce and cxistence of an insect stagcs within thc

cigarettcs.Their sOasonal activities、 vcrc represcntcd by thc number of gcnerations

which is 3 generations/year.

Eighty scven percent of smokers suffered frorll certain clinical signs and

symptoms due to thcse infcsted cigarettes and thc numbcr of、vhite blood cens had

incrcased signiflcantly 、vithin a rangc of l1500 - 12500 ccns/1run3. Thc averagc

pcrccnt of ncutrophils was 13.44 ■ 0.95 %, which 、vas a good indicator of

phagocytosis.
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ABSTRACT
The study included the cxtraction of thc volatile oils from thc acHal parts of

(arr′οα ″。jιク)by hydrOdistination. Detcllllinc the amount of cxtracted oil and
identifled of its componcnts by using thin layer chromatography (TLC), and

detectcd the antioxidant activity by using thrcc tcsts of diffcrcnt mechanism

excmplifled by  (spraying of β―CarOtcne),(β―CarOtcnc bleaching)and(2,2‐ diphenyl―

1-picwlhydraηl)(DPPH)F市 c concentration of oil wcrc uscd are(500, 1000,
1500,2000,2500)ppm also Butylatcd hydroxy tolucnc(BHT)in COnccntration(50)

ppln、vas uscd as controlin second and third tcsts

Thc hydrodistillation method sho、 vcd that yicld of volatilc oil、 vas about(05)%

without color and odor Thc thin layer chromatography(TLC)shoWCd tlltt more

than one componcnt are found in thc volatile oil Thc volatilc oil has high

antioxidant activity in thrcc tests in high cspccially concentration that used in study
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ABSTRACT
In this study was to measure the density and viscosity of solutions of vitamin 81

once dissolved in water and water 5% sodium chloride at temperatures of 293.15
and 303.15 ,313.15 K and the Experimentally density Values are interpreted was

calculated apparent molal volume and then( S,.; and (d". ) calculated as a result

of the plotting between the square root To molar concentration of vitamin solution

in contrast (S,.)values were negative and a few showing your interaction the tvpe

of ion - Ion is weak while 1Qu- lvalues is positive and high indicating the

interaction of the type of ion - solvent is strong the viscosity values interpreted of
the Jones and dole equation has been applied successfully for all the solutions and
graphic representation to Jones and dole equation coefficients was calculated by the

A values compatible with the ( Sr- ) values of the poor interaction of Ion - Ion.

B values came with positive and high, which indicating the strength of the
reciprocal interaction of the type of ion - solvent This serves to strengthen the

structure of solvent also note that the (Sr-) values Increases with increasing

temperature, while (0,. ) values decrease with increased temperature on the other

hand the Jones and Dole Coefficients (A) and (B) increase in both the values with
increasing temperature.
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0.05 1.00120 1.00016 0.99693 1.03195 1.03447 1.03094
0.1 1.00450 1.00489 1.00149 1.03623 1.03894 1.03559
0.15 1.00854 1.00871 1.00631 1.04074 1.04363 1.04015
0.2 1.01602 1.00912 1.00825 1.04515 1.04832 1.04485
0。25 1.02115 1.01880 1.01532 1.04952 1.05266 1.04947
0.3 1.02596 1.02578 1.02110 1.05361 1.05710 1.05376
0.35 1.03072 1.03064 1.02501 1.05821 1.06181 1.05848
0.4 1.03556 1.03419 1.02850 1.06243 1.06636 1.06319
0.45 1.04031 1.03748 1.03135 1.06692 1.07108 1.06767
0.50 1.04500 1.03950 1.03405 1.07110 1.07549 1.07232
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酔
`」
|ン島 (Bl)み ■ 即 国` 園IJ■tAll c」 -1ヽ メ Ш Iりヽメ le,」 1評 醸 り :3-JJ■

メ 313.15-303 5 -293 .l 5 ) 4irUJl 61srJl $e (0.05 -0.05) jrsl Jill
vitamin B r 0, (cmslmol)

√
(In011/2/L1/2)

(H20 ■Lll JLAll (H20+5%NaCL)■ 劇 1出口 |

293.15K 303.15K 313.15K 293.15K 303.15K 313.15K

0.2236 302.049 251.322 183.863 946.618 897.687 835.490

0.3162 318.636 293.268 260.604 631.095 606.511 576.340

0.3872 323.180 306.574 285。 134 525.201 508.689 489.232

0.4472 323.631 3 3.513 297.286 471.999 459.427 445.242

0.5000 323.728
う
、
υ 4.809 302.895 439.439 429.317 418.240

0.5477 323.358
う
、
フ 5.403 306.176 417.211 408.617 399.715

0.5916 322.682 3 5.937 308.655 400.880 393.423 386.037

0.6324 321.783
う
０ 6.340 310.305 388.379 381.704 375.406

0.6708 320.787
０
つ 6.564 311.621 378.366 372.311 366.967

0.7071 319.725 3 6。900 312.509 370.152 364.581 359.871

2009`4●ユ」|`20ヽ 1ヽ ^h L !-X*ll e& ol*"

+JrS Z5 d,"l=-J eUt j c,q"l4ilt ,IllJ 4j-.;ollJl 4JlYJ.ll r:+-ll cti .:+: ril
,.,,.,,. AliJ d#lJl or6J g;-JYFll iSJllJ.j-+li Jr+ll e.. L+i ri:i pyr:Jl

-:('u)( Masson )iJrl-
i,, = 0,. + S,,, JC @)

alYl gs, +Jrt3.l1 .il-.;rniit erli.:5- jr-^ll t',;or}Jt .JYC| FJE du* ol,',)-
iJ:L=,rJe :l-icY!_1. .:lUli.r+t3 el.ll tlJ i:-;tt .rJc . .:,-.grJl ;3,;)l-

%5J‐ (b)夢 」IJ」‐』(a)BI静 叩 (4)け Шリ ッメ 1押 1‐夕 :卜 榔
が 313。 15(▲ )Joぶ 303.15(● )Jむκ 293.15(■ )6り lりヽ出いメ山・ NaCl

戸(Least Squarc Method)`メ |●いメ IⅢメ 」1^‐ 1・“IJ`り |・:響 ｀■J

。(4)JJ事|♂ 1｀ニメ|ギリ

^・

戸許 Jン」|

仇

√̈√

。(1)」麒ソlξ区√ ひL仇 げり́ MasSOn
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二 |

`11・
も |♪ 山い J・ 立 F夕o‐allゃリメ /5Jメー J・口 |ひ ぶ ど BIぃ ぃ ぃ じ |」1畢 亀 lJD

j$lJjll rr. c.eull orE ( B1 ) eri"t+ix 4!i.LllJ ir:. ult ;pr- J Su* , dr* pis o#J :4- J,+
瑯

押 し ■ Lll出 1ヽ 出 、上 |ご え出J神L鳥
*戸
」 二 ヽ (4)JJ事 |ぃ

望 ヨ |●メヨ出ムJ●」
"|―
●メ1山J由|メLI【 L‐ .・ じLJゃ L“ 札 IJ」 |ご」 心ぃ111こ 11

■|ゝ」|こ九 |ゝムる.^‖ ふ Jこ争二、J国ぃJ(17ヒJL JjOこ→LM● ^1ヴれ t4‖ 」ハ J風三L嘔釧

」 C辞 Ⅲ Iい 響 ど こ
“

山Lリツ|ふ ●L´ ぃ J ttL 6ォ.～ L。 メ oヽ ■
■■年

“

J』ぃ ぃ |ゝ 神 Lギ 戸 よ
～
LJ」 ヨ |よ |。 神し ≒事 ,メ

リしりⅢ ザ ●」魚 ■ ギ ´
"墜
ζL L餞 工 Lψッ

*評
J JJコIⅢ Ⅲ 二 鍵

もゝ ″→ メ Jぃ夕 早Ⅲし望 L― め 1碑 Lおういコ |● |メ毬16J tt」≒L
夕 毬1亀Li」!ジ事 (NH3+`OH‐)3ヽしお腱 な メ‐ い 卦 iぬ分 JJ BIぃい

Ⅲ メ めメ 出」 仇

*望
二 ●JIこ」 い 相●口 1凸|メ色|る。いうJ(ギ J・ ^11)´口 |

が 出 L■ 6Jノ釧 ヽ りいいJど い 遭Jぬ」 ギ 戸 J二 ヽ
`メ
lⅢLいJ.りしリ

´といJ山晦メ |●夕亀LⅢ ^‖ 〕呻
“
判出 ごゝ 。男 押 し 3」メ |■りい いJ♂ ψッ

・

・毎 Jり■X」|ジヒロIJゝ |_》Iも

ぃ Jり |どい」|
%5Jメ し り,Lll♂ (Bl)い い 岬 L・ ｀ Jメ J口 |げ甲 1札ちJ。ゝ ♂ ´
も」メ 1山いJ』 エ リ /Jメ (0.50… 0.05)メ |メ|い

`“
FJむ劇|やリメ

部    (313.15…303。 15‐293.15)

山ヽ り』 工 BIむ■脚 Ⅲム」し尋Lll 福 日 |'■ L由 乳.Jj出|が こ牌 :5-JJ、

一́̈
硼

-303.15… 293.15 凸ヽ り」|。二(0.05-0.05

Temperature /I(

Vitallnin BI+H20 Vitamin Bl+H20+NaCL(%5)
°
(Cm°/m01)

`′

し
*

(Cm6″ /mOIJ/2)

乳

*

(cmi/mol )

d,"

(cm''"/molt'')

^Sr-
293.15 333.93 -19.601 633.63 -382.99

303.15 308.45 12.266 610.22 -356.87

313.15 273.91 56.642 581.03 -321.17

3 5-303.15-293.15)ヽり|メ」|

vitamin

Br
n (poise)

(H`20)■日1出1ヽ出 (H20+5 6 NaCL)も」」1硼 1ヽ ^‖
Conc. 293.15K 303.15K 313.15K 293.15K 303.15K 313.15K

0

solvent
120.998 250.801 220.658 21.0597 0.88950 50.7197

0.05 1.01741 0.82641 0.68581 1.08711 0.89020 0.74759
0.1 1.03751 0.85295 0.71360 1.11570 0.91798 0,77604
0.15 1.05651 0.88006 0.74174 1.14335 0.94554 0.80445

0.2 1.07572 0。90777 0.76872 1.17101 0.97395 0.83244

0,25 1.09563 0.93476 0.79531 1.19895 1.00・151 0.86033
0.3 1.11459 0。96260 0.82372 1.22640 1.02561 .0.88848
0.35 1.13361 0.98834 0.85128 1.25540 1.05317 0.91632
0.4 1.15317 1.01543 0.87900 1.28308 1.08186 0。94398
0.45 1.17216 1.04354 0.90600 1.31077 1.11027 0.97253
0.50 1.19158 1.07052 0.93389 1.33931 1.13878 1.00066
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2009`4●ユ」|`20螂 |

～
少ピ饉ユ」|1井 ‐

ゃリメ %5J,L411 ξ  Blこ t́りI Jlヽ Jヽ リメ |が 」 (5)Jり事 |い Lゝ
|ゝ メ リ 16。し夕 JΔ」 (313。 15-303.15‐ 293.15)～JIFI出 いり』 立 |メメ |

ψ
」1名しソ|こ´ こ」 、■型

L・ と牌喚■1山いj■ J押 |とい !Jい J円 、■」IJ ttP“

尋 」り IJ― な oL`メ 14⇔ ひ J｀ Jメ16。いう ´ ひ J■ い 出りIJ・ ^&JIゲ タ
望 ヨ IJン Lメ|ぃし 凸|メロリ ■ |メ|■1‐ Jヽ JI。男 … …ヽ 6」メ |ヽり。6さいタ
JJ卜」1出|ムLぃ ●LhJ16ぬЧj J!ヴΔ夕 |ゝ (%5F夕 。ナ」ぃ .■ Jメ‐ J,日 り

(18凛
響、.通ツIJ。」Jえ争Jj出1出二Jlく 1ヽツld≒ J日 Jヽ

■t411岬 1ヽ』
“
LJメリJ分 亀。し 島■ ´ムJLム ‖` リメ1評 c■ Jムlayぃ

凸いりJ ttJ」 /Jメ (0.5-0.05)jざ劇メ |ひ
`A411´

出 Blこ 牌t岬 年 劇 |リ
_:(19)■ 1ゝ亀。LAll♂J ttЬJ(313.15-303.15-293.15)～ 」_メ |

(5)

η溜―ヴ√ =И tt B√

)よ―L=AJfリ ツ_卜」|いメ|=Cリ ニ■一」1社ハリメ|=η
“
ノ●lt'1 1ヽ

礫 L=BJ甲|ヨ1山L♪ 。事‖―り_メリ|ふ|」|ジtム メリ20k FJkenhagen
し ミヽlJ♂ IJりo3J分 珀うし 。Jゝ (6)JJコlc■夕。` Jメ|ルし 」 JJうJJ分

.√ ひLη′ゼープ√ ♂(2)」臨柳げJ

～
J´」|口`り」|ヽ

ta(Bl)み■脚榔 |り ■tAll硼 1ヽ ^1｀ JJむ J分 増。しぬリエ:6-JJ■
」 0.05…0.5 ン ごa411 υd・J」ム (313.15-303.15-293.15

ｔａｍ
Ｂ
‐

Ｖ (L1/2/mOl1/2)η″ノ_1/√
(H20)■口i硼 1｀ ^‖ (H20+5%NaCL)■ 』 I Jlヽ JI

√
(m。 11/2/L1/2)

293.15K 303.15K 313.15K 293.15K 303.15K 313.15K

0.2236 0.08698 0。 14187 0.18902 0.11568 0.13893 0。 17331

0.3162 0 2520 0.20511 0.26723 0.16713 0.20265 0.24757

0.3872 0 5141 0.25491 0.32868 0.20387 0.24800 0.30413

0.4472 0. 7414 0.29807 0.37627 Oi23488 0.28836 0.35029
0.5000 0. 9565 0.33398 0.41736 0.26281 0.32180 0.39080

0.5477 0.21330 0.36835 0.45984 0.28722 0.34478 0.42818

0.5916 0.22969 0.39534 0.49652 0.31216 0.37320 0.46179

0.6324 0.24586 0.42331 0。53110 0.33333 0.40171 0.49277
0.6708 0.26015 0.45140 0.56187 0.35320 0.42780 0.52370

0.7071 0.27431 0.47586 0.59297 0.37315 0.45258 0.55209
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aiEi- iJlJ- drL. _.p .:jc e39Jj-lt r.Jls ZjJJ*j ,LJt ;p 6 e B, ir;.ry rJ# glil.rilt Lst i-t'l.r

η〃―ヴ√

(b)

η″′-1/√

(a)

√√
o/o5+ ou(b) silJldrs-ll(a) Br OyW (ry*,-llJC):fJC)u#afl,ll :2- rls.,i

Ods:t:.t5 ( A )-rcrs303.15 ( o )-rOrlsZq:.tS ( I )iJl-c.l+-.rJri'NaCL

&1*-l cJ:rl -rr:+ il.11.- g)-l--,-rt,:, i cgJF..oll crt'.r;Jl Q-,,1t,t'.,,,,,-r,

-flldJ^ (0.5-0.05) -lslJill rJ. dr.ll ,;^; lpUtlJ 4,6111 c.,uJ.qill d!ll-=-l lLiJYl
.(7) cJ:+ll # L.:r'"ll-l i'ilS (3 13. l5-303. 15-293.15 ) !-1t>ll ol;;rll ric

q9r.ll 0.; ( Br ) Oi.EJrll4:i-Lll3 4rdLJl dilLJl rj-j.:: >r+ iJ.rl-. c.r).I-- e$ 1.;31 :7- cJ::+

oils (3 1 3. 1 5-3 03. I 5 -293 .1 5) alt-l.Jt ol;!l se(0.05-0.05) _rst_!t rr

: ( Regression Coefficient ) ltisYl &1-- R # c.lil Jl (7) cj:.+ll O. .L):
c.rl li-)j: 1.S . i-,:_,rr^ll d!ll--ll i.ils ,Je cj:r_l ..1'._l+ ilrL- t9t+Ljl .S} l.e 0.999

l-..Sr- ets 6.qlt!.r; l.:43 L-9.1*o OJS3 rtS3 Jrr 6-,;tis.t:S3 d-lr+ll up,ii dr A #
B # c.rl d-lr+ll o,sr rr li=)j t-is ;91 -Jrl Zt;. iJ:l.Lll crt-.;6i3t , '-.' rS3;

)Cl*.qUt rq:1-6: ds.'ij e+= LJ. dgllr (22 tzr )r;lr'?'rJl J$L J) J3*r '-'.'"'ll, i++-t

J! ,p.y gJl_r (e::r_r-tt +JlS %5d J.- Jl eLJl ) cJ}--tt qf 4+lr^Jl ( J#S 4j+-:

56

Temperatur
e/K

Vitamin B1* H2o Vitamin BI+H20+NaCL(%5)
A(L''"lmol""

)
B(L/mol

-r)
R A(L""lmol''"

)
B(L/mol

-r)
R

293.15 0.0021 0.385 ９

・

９

９

０ -0.0018 0.529 ９

・

９

９

０

303.15 0.0024 0.691 ９

。

９

９

０ -0.0006 . 0。 638 ９

。

９

９

０

313.15 0.0036 0.832 ９

・

９

９

０ 0.0006 0,780
・

９

９

０
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ABSTRACT
In fc、v ycars ago , arc dcveloped many of sinlulation systems in moving

gcncration to grated movie image in several applications as in control systenl ,

training systcm,modcrn cincma alld movie painting  Thc most of simulation
systems and movie generation arc basic dcpcndcd on imagc operation that caコリing

out on thc lcvcl ofirnagc or part ofimage or target in the imagc thcrcforc,、 ve tend

in this search to studies image operation that is cffected of image quality  and

cocfflcicnt moving gcncration

ln this study、ve suggested many algoHthnt to applying image gcomctric rotation

operation Whcn、 vc pcrfollll any image operation thc position in many of pixel did

not integer , for that rcason 、vc must fonming this imagc  by mathematical

intcpolation There are many intcrpolation incthods and in this study、 vc uscd three

mcthods arc bi nearest interpolation , bi lcancr interpolation and bi cubic

intcrpolation  For 、vc kllo、v best method 、ve calculatcd normalized mean squarc

error bc●vccn proCcss imagcs thcse are forming f01.l invcrsc transfollllations for

any operation and origin imagc

ln analysis results、 ve sho、マn the bi cubic intcrpolation had efflciency at using

baslc lmagc

Other thall,in ths research wc dcsign program to generated mo宙 ng o噺cct h
imagc by using imagc rotation operation that is gcncration moving in lcvel of the

lmage
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ABSTRACT       ・
TransfoHn theory has played important role in the imagc processhg and it

continues to bc a topic of interest in theoretical as well as applied work in this fleld.

The discrete cosine transform(DCT)is a reversible mathematical transfollllation

that converts an image from a spatial dOmain to the frequency dOmain.It is one of

the tools in signal processing in which used in a wide range of applications,such as

image analysis,flltering,recOnstruction and image compression. In this paper we

have studied enhancement ofimage by using(DCT)as 10W pass■ lter and also,
using ratio ofcoefflcicnts(DCT)by and,wc have becn considcrcd the rnedian fllter

as criterion for comparison . For evaluation the results by using criterions

quantitative quality we used(SNR),cdge detection by Sobel operator and cncrgy

compaction.
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2009/6/3岬 |」メむメ‐2008/3/2出岬い壺むメ

ABSTRACT
In this work,the lnteracting Boson Model(IBヽ 4-1)iS uSed to study and to

calculate the electric quadrupole transitions probability B(E2), and the reduced

matrix elcment of electic qlladrupolc transitions opcrator<与 ||夕
″)|1為 >for

strongly deformed nuclei with mass number(A=170,174,182)for eVen_even

曜 亀 02鍔妬 02メ%名 08)nuCLi rcspecdveけ .ThcSe nucLi ae bebng to the SU(3)

dynamical syHIInetry.

The calculated results are compared with the available experirnental data and

they found to be in a good agreement.
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