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ABSTRACT

Gliadins are heterogenous proteins of alcohol soluble wheat endosperm

storage protein, whose composition varies among wheat genotypes.

Polyacrylamide gel electrophoresis was used as a method to identify wheat

varieties. Gliadins were extracted with 70Yo ethanol from nine local wheat

cultivars, one of which belongs to T.durum , whereas the others belong to

T.oestivum with different protein content .Differences were found among

PAGE patterns of all investigated wheat cultivar.

INTRODUCTION
The most important decision of farmers when buying wheat is the

selection of the best cultivar. The decision depends on many

factors such as the return the farmer receives on his investment
rvhich is a function of yield, maturity, lodging, disease resistance,

and other characteristics. Cultivar selection depends also on the

purpose of production which is associated with certain bread,

cookies or pasta making quality characteristics. It is therefore
important to identiff wheat cultivars precisely in order to maintain
those desirable quality characteristics in the marketplace.Protein
content is considered as a very important element in wheat flour
which has direct relation with the proiess of bread - producing

and other bakery products(1). Wheat
cultivars of high protein content are most preferable.

The higher protein content in a certain wheat cultivar, the higher

its priie will be , and thus wheat producers will tealize big
profit(2).
the three main protein fractions of wheat grain ( albumin, gliadin
and glutinin ) have been assessed in terms of their suitability for
variety identification . Gliadin proteins are clearly the best and

most often used.
Polyacrylamide gel electrophoresis ( PAGE ) method of proteins

is widely adapted to identify wheat cultivars in some places

(3,4,5,6,7,8). Wheat proteins are chosen for varietal identification

多
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because of their easy separation by PAGE , and the stability of the
genetic material of varieties to environmental changes
(9,10,11,12,13,14) therefore, wheat proteins are a reliable
source of material on which to choose a program for identification
or "finger printing" of wheat cultivars (15). The purpose of this
study was to investigate feasibility of this method for identifying
Iraqi local wheat cultivars.

MATERIAL AND METHOD
Seed samples of nine local wheat cultivars(Maxipak, Inia,

Saberbeg, Ajeeba, Abu-Ghraib, Gerardo, Nury, Pavon and

Negazary) were obtained from the Ministry of Agriculture. Grain
samples were ground in a Udy cyclone sample mill to pass

through 1-mm mesh screen. Protein was determined by AACC
methods(16).

Extraction of Wheat Gliadin.
The extraction of wheat gliadin was done as shown in

fig.I. Ground wheat seeds (0.259) were extracts with 1.5 ml
of 70% aqueous ethanol by mixing in a vortex mixer for 20

sec in a stoppered test tube. The tube was allowed to stand at
room temperature for I hr and then centrifuged at 4,55 x g
for 10 min. The supernatant was transferred to a 2-ml screw
cap vial, and five drops of glycerine were added to increase
the density of the protein solution . A drop of 10% methyl
green solution was added as a tracking dye and to show the

sample layered in the slots. Gliadin extracts were stored at 5C

in sealed vials for several months with no noticeable change

in the electrophoregrams.

Polyacrylamide gel electrophoresis(PAGE)
PAGE was carried out at pH 3.1 in sodium lactate buffer

according to the method adapted by Lookhart et al (3),frg. I
using 6% gel in a vertical gel electrophoresis apparatus.

Evaluation of the electrophoregram:
Gels were scanned in a densitometer to measure the migration of
the gliadin bands(15

〈ヽ

‘
、

　

　

　

Ｊ

ヽ

,

つ
４



-fl, ' { *r'41*

Al- Mustansiriya J. Sci YoL21,No 3, 2010

cultivars
ground grain (meal)

supernatant

(containing albumin, globulins and gliadins)

I

+
Polyacrylamid gel electrophoresis (PAGE)

(sodium lactate, pH 3.1, buffer system)

II electroPhoresis (for 4.-5 hrs)

I
separation of gliadin proteins according to size and charge

(albumins and globulins run off the gel)

I

I uuin proteins thr
I

I a.stain gel
+

Gliadin proteins appear blue bands

(Gliadin in ElectroPhoregram)

I
Evaluation of a elctroPhoregram

(Utilization of data)

Fig-l: Schematic diagram o{ wheat varietal identification utilizing data from

gliadin electroPhoregrams .

RESULTS AND DISCUSSION
Protein content of the nine local wheat varieties are shown in

Table 1. Nury showed the highest protein content (15.44% ) while

Nagazary was the lowest (8.61).
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n content of vanous 1 cultivars. a

wheat cultivars
protein o% g

Maxipak

Inia

Saberbeg

Ajeeba

Nagazary

Pavon

Nury

Gerardo

Abu- Ghraib

11.00

14.70

14.99

13.10

8.61

14.36

15。44

10.20

11.80

a*Nx5.7, bondrybasis

Results in table 1 . are in concurrence with what was stated by
Awad (2).
Awad indicated that protein percentage ranged between ( 9 - 14.7
%) in a number of cultivars grown in Iraq .

The differences in protein percentages befween wheat cultivars are
due to genetic differnces among the various cultivars , the
environment and yield servicing .

The electrophoretic pattern of gliadin protein from nine local wheat
cultivars are shown in Fig. 2. At least 11 bands can be distinguished
in each cultivar. Comparing the PAGE patterns of the various cultivars
using fresh gels or photographs was a time-consuming procedure. An
easier method is to scan each gel directly by a densitometer. The
densitometer was sensitive enough to detect wheat bands observable
by the eye. In figure. 3,which represents photographs of the
densitometer scan of nine cultivars, gliadin electrophoregrams from
the gel shown in fi9.1, the numbers printed above the peaks
correspond to the distance ,as the band had moved into the gel
(where I unit : 25 mm). Results showed that each cultivar was
characterized by very differentiable gliadin bands. Their gliadin
bands area fell between 0.4 and 37.7% with approximately four
heavily staining bands having an area between 8.25- 37.70% (17).
Results have shown nine different electrophoretic types, namely:-
l. Eleven bands were distinguished in Maxipak ; four heavily-

stained bands having areas of (28 , l8 , 15 and 13.4 %).
2. Ten bands were distinguished in Inia ; five heavily- stained

bands having areas of ( 16 ,16.5 ,24.5, l3and l4%).

Table i loca
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3. Eight bands were distinguished in Saberbeg ; five heavily -
stained bands having areas of ( 23.8 , 10.9 , 25'5 , 14'6 and 15

%).
4. Nineteen bands were distinguished in Ajeeba ; two heavily -

stained bands having areas of ( 16 and23.9 Yo)'

5. Seventeen bands were distinguished in Abu-Ghraib ; four

heavily- stained bands having areas of ( 15.8, 10.9,15.4 and

r1%).
6. Sixteen bands were distinguished in Gerardo ; two heavily -

stained bands having areas of ( I 1 .6 and 23 '3% )'
7. Twenty bands were distinguished in Nury ; two heavily -

stained bands having areas of ( 13.6 and 14'6%)'
8. Twenty- two bands were distinguished in Pavon ; two heavily -

stained bands having areas of ( 12 and 16'5%)'
9. Ten bands were diitinguished in Nagazary ; three heavily -

stained bands having areas of ( 10.8 ,17 and37 '7%)'
These results are in concuffence with what is stated by ( 19 ) about

obvious differences between the various bands of electrophoresis

conceming each cultivar .

The results showed differences in the numbers and areas of the

gliadin bands which are considered as an indicator reflecting genetic

diff.t.r..s between the studied cultivars (18 , 19 )'
In the course of this study we managed to obtain dry slides

containing reproducibility of electrophoretic with gliadin protein

extracted from local wheat cultivars.

This accomplishment is considered as the first of its kind, not only in

Iraq but at global level as well, as it is completely reliable and

deplndable in agricultural, medical, industrial & scientific spheres.

This scientific achievement has the characteristic of being able to

refer to at any time as it is absolutely firm and unchangeable.
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Fig-2: Reproducibiliy of electrophoretic pattern with gliadin proteins extracted from
representative wheat: I and2, Maxipak, Inia;3, Sabrbeg;4 Ajeeba; 5 andT,
Abu-Ghraib ; 6, Gerardo; 8, Nury; 9, Pavon; 10, and I I Nagazary.
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ABSTRACT
Testosterone is one ofthe anabolic steroids which arc the man… made derivatives of

the male sex holllloneo PhysiologicaHy, elevations in testosterone concentrations

stillnulatc protein synthesis resulting in improvements in lnuscle size,body lnass and

strcngth.

Testosterone and its synthetic derivativcs are responsiblc for the devclopment and

maturation ofrnale secondary sexual characteristics.High density lipoprotein HDL―

cholesterol represents the removing of cholesterol frorn body and it is considered as

health indicator.

Twenty flve lraqi male patients with hypertcnsion and may underpin features of

advanced disease, collected from lbn Al¨ Nafes teaching hospital. These patients

with age range from 50… 55 years were coHected in a pcriod oftwo months under

medical supcⅣ ision.

The obtained results showed signiflcant elevation of cholestcrol and signiflcant

dccrcasc of both thc I‐ IDL―cholestcrol and testosterone in serum of sever

hypertensive patients with concentrations 7.34±  0.83 ■11■o1/L and 12.82■ 0.14

nmo1/L,respectivcly.

Decrease of testosteronc horllnonc in hypcrtensive patients signiflcantly. These

decreases ofthe tcstosterone level were associated with clevation of cholesterol and

decrease in HDL― cholesterol.From the collected results wc recommcnded that

testosterone level and I‐IDL―cholesterol in sever hypertensivc patients must be

cvaluatcd. The decrease of testosteronc level could be corrected by testosterone
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INTRODUCTION
Testosterone is the principal endogenous androgen. Endogenous

androgens are responsible for a number of normal physical conditions,
including alterations in body musculature and fat distribution ('''). In
serum, testosterone is bound with high affinity to sex hormone binding
globulin (SI{BG) and with low affinity to albumin (3'a). 

Testosterone
circulates in plasma and approximately 50 % of it is bound to Sex
hormone binding globulin (SI{BG), however, a B-globulin with a high
affinity for testosterone but only a limited binding capacity (5'6).

Testosterone deficiency is potentially reversible and the result of
primary testicular failure or secondary to pituitary/hypothalamic causes.

Testosterone also has an important role in the regulation of normal
growth, bone metabolism and body composition. Skeletal muscle

composition was associated with a decrease in muscle strength (7'8).

Congestive heart failure most frequently results from coronary artery
disease or hypertension and patients generally experience a continuing
decline in their health(e). On the other hand, others searchers have been

suggested that prolonged anabolic steroid administration may increase

risk for premature death, but this may be more relev?nt in subjects with
medications abuse or underlying psychiatric disease 

(r0).

The lifetime risk of cardiovascular disease is much higher in men

compared to women, suggesting that testosterone play an important role

in risk developments(ll). Testosterone levels were decrease with age,

this coincident with age-related increase atherosclerotic disease. Results

obtained from cross-sectional studies suggest that men with
cardiovascular disease might associate with lower testosterone levels.

Intervention studies with testosterone in older men with cardio vascular
disease suggest an improvement of ECG (''). In addition, testosterone

exerts significant effects on several risk factors for cardiovascular
disease. Studies on intima-media thickness (IMT) of the carotid artery

suggest an improvement by administering testosterone 
('').

The purpose of this study was to evaluate the relation between

HDL cholesterol and testosterone concentration in Iraqi sever

hypertension patients since there is no similar study were concern with
such relation for the hypertensive patients. Lab monitoring of
testosterone must be preformed in managements of sever hypertensive
as well as other basic lab investigations.

MATERIALS AND METHODS
Principle of evaluation method of Testosterone: The principle of the

Radio-immunoassay of testosterone is based on the completion
between labeled Il2s-testosterone and the testosterone in the sample

against limited number of antibodies site bounded to the solid phase

14
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(coated tube), after incubation, the unbounded tracer is easily removed

by washing step 
(la).

Preparation of reagent & Evaluation method: Reconstitution the

standard with 0.5 ml distilled water. Mix gently by inversion to ensure

complete dissolution of frozen dried material. The standard should be

stand at 30 minutes after reconstitution and before proceeding 
(").

The principle of the assay is based on the completion between

labeled testosterone and the testosterone in the sample against limited

number of antibodies site bounded to the solid phase (coated tube), after

incubation, the unbounded tracer is easily removed by washing step 
('').

Subjects collections:
Twenty five Iraqi male patients with hypertension and may

underpin features of advanced disease, collected from Ibn Al-Nafes

teaching hospital. These patients with age range from 50-55 years were

collected in a period of two months from March/2007 to Mayl2007

under medical supervision.
Serum sample were collected by venous puncture and allowed to

clot at room temperature for 30 minutes then centrifuged at 3000 rpm

for 20 minutes. Serum was removed with micro pipette and stored at -

20i:, C (to). The btood pressures for all cbllected patients were range

18.2*0.4 (as systolic) and 12.11 0.5 (as Diastolic).

Twenty five Iraqi healthy volunteers from the medical staff were

considered as control with age range 50-56 years old. The collected

patients as control were clear from any endocrinal, cardiovascular or

obesity as well as abnormal live style such as smoking and drinking.

RESULTS AND DISCUSSIONS
The evaluation of the cholesterol concentration in mmolll for the

hypertension patients are listed in Table -1, while the HDL- Cholesterol

ui. tirt.d in table -2. The collected results predicted decrease of the

HDl-Cholesterol and elevation of cholesterol according the acceptable

medical limits(3.63-5.15 mmol/L). The changes of the testosterone

concentration between the hypertension patients and control are plotted

in figure-l. The mean concentration of testosterone is 12.82+0.14

nmolL. (Testosterone deficiency is potentially reversible and the result

of primary testicular failure or secondary to pituitary/hypothalamic

cauies). Figure 2: represents the distribution of HDl-Cholesterol
concentration in patients of sever hypertension with control.

Cardiovascular disease is the leading cause of death and an important

contributor to morbidity and disability in both sexes. It is largely

preventable; efforts should focus on reducing the risk of coronary artery

dir.*. in effective ways 
(r7' 18). Many factors must be considered with
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cardiovascular disease such as lifestyle modifications (smoking
cessation, maintenance of a normal body weight, regular moderate to
vigorous physical activity and consumption of a heart healthy diet)
because of the important beneficial effects of these strategies (le). Much
of the problem in prospectively examining the effects of anabolic
steroids on the population is related to the unwillingness of institutional
review boards to approve such studies in a non-clinical population (20).

Current collected data on cardiovascular risk suggest that it is
sever hypertension associated low testosterone and HDl-cholesterol
levels while reverse pattern was recorded for the cholesterol.

In general, we found that higher serum testosterone levels
correlate with lower metabolic cardiovascular risk factors in healthy
individuals as well as higher level of LDl-cholesterol.

All collected results predicted elevation of cholesterol with
decrease of testosterone in the studies patients. These results are explain
the main role of testosterone in reduction of lipid tissues, increase the
mass muscles and activate anabolic pathways in livers (''). On the other
hand, decrease of testosterone may be reducing the clearance of
cholesterol, by effecting on the low formation of HDl-cholesterol
which considered the main source of consuming the cholesterol from
cells body (22). Role of testosterone on hypertension patients in this
study is very close to the results that obtain from effects of anabolic
drugs on developing of the cardiovascular disease(23). Patients with
hypertension usually associate with and conferrable satiation and
abnormal and stress, however many studies reported low testosterone
level in male under stress 

('o). We concluded that testosterone have
strong effects on developing hypertension patients. Testosterone must
be corrected in causes of hypotestosteronima by testosterone
replacements therapy Q5'2'7). Labs assays of testosterone must be
performed in aged patients with sever hypertension.

Table-l: Cholesterol concentration in mmol/L
Group Hypertension patients Control

No. 25 25

Mean 7.34 5.43

SD 0.32 0。44

Correlation 0.80 0。63

P- value 0.005 0.05
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Group Hypertension patients Control

No. 25 25

Mean 0.83 1.24

SD 0.11 0.02

Correlation 0.47 0.43

p-value 0.05 0.05

Al- Mustansiriya J. Sci
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Table-2: HDl-cholesterol concentration in mmol/L
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Figure 1: The changes of testosterone concentration between hypertension patients

and control.
The upper series represents the healthy individuals (red)

The lower series represents the sever hypertension patients (blue)
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Distribution of HDL-cholesterol concentration for the patients.

The upper series represents the healthy individuals (blue)

The lower series represents the sever hypertension patients (red)
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ABSTRACT
The study was done to evaluate the incidence of typhoid fever attending

Abu-Ghraib hospital and private laboratory in Baghdad city during the period from
April to August 2007, there were (250) patients. The study was found that there

highly incidence of typhoid fever (55) (10%) and age group (21-30) having high
number of infected patients (26) (47.2%) , while the lowest incidence were in age

group (l-10) & (41-50) (54%) respectively. The incidence of typhoid fever in
female patients found (38) cases (15.9%) while in males (17) cases (34%). Also the

results showed that there were different titration ranges between > 11160 to > 11320

in male & female of patients. The study recommended that early diagnosis of
typhoid fever is very important to have suitable, right treatments and or healthy

managements must be available to all peoples.

INTRODUCTION
Typhoid fever is an acute generalized infection of the

reticuloendothelial system. It is caused by Salmonella typhi (Salmonella

enterica subspecies enterica serotype typhi)(l). According to the world
organization. (16) million peoples get typhoid every year around the

world and about (600.000) die from the diseas e (2).
The infection is spread from person to person by

route, that means that people get typhoid fever from
fecal-oral

contaminated with the feces of infected people(3). Chronic
people can spread S. typhi to other people especially when handling

food or using a contaminated toilet and neglecting hand hygiene (4).

The first manifestations of typhoid fever are fever, headache ,

abdominal pain, relative bradycardia, spleenomegaly and leucopenia (5).

The diagnosis of this infection on clinical ground is difficult, as

the presenting symptoms are diverse and similar to those observed with
other common febrile illness (6).
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The availability of microbiological culturing facilities is often
limited in regions in which typhoid is endemic and blood culture can be
negative when patients have received prior antibiotic therapy (7).

The widal test, which detects agglutinating antibodies to
lipopolysaccharide (Lps) (TO test) and (TH test) is widely used for the
serological diagnosis oftyphoid fever (8).

Typhoid fever is the major cause of community acquired
septicemia in Asia and many areas in the developing world (9).

Typhoid fever persists for three weeks to a month. Death occurs
in about 10yo lo 30o of untreated cases. Antibiotics, such as ampicillin,
chloramphenicol, trimethoprim-sulfamthpxazole, amoxicillin and
ciprofloxacine, have been commonly used to treat typhoid fever in
developed countries. Prompt treatment of the disease with antibiotic
reduce the case-fatality rate to approximately l% (10).

Typhoid fever has been vertically eliminated in the most areas of
the industrial world with the advent of proper sanitary facilities. Most
cases in developed countries are imported from endemic countries 2-5olo
of untreated patients will become permanent (l 1).
Aim of Study

Is to evaluate the incidence of typhoid fever in Abu-Ghraib city
from Baghdad provenance during the period from April to August 2007.

MATEzuALS AND METHODS
250 out patients were checked by specialist medical physician,

whom admitted to Abu-Ghraib hospital or private clinics during the
period from April to August 2007.

These patients of male or female were divided to seven age
groups (l - 1 0), (1 t -20), (21 -30), (3 I -40), (4 I -50), (5 1 -60), (61 -7 0).

Five milliliter of venous blood were collected from those
suspected (250) patients. Serum samples were tested according to an
acute - phase single-tube widal test method by parry. C. M. et al (12) .

The positive cases were given > 1/160 titers which depend in the
results of the study.

All data were analyzed according to excel tools ( 13).

RESULTS AND DISCUSSION
In this study , (250) cases were randomly selected for the study

from febrile patients suspected having typhoid fever in Abu-Ghraib
hospital & private laboratory.

Results were showed that there were highly incidence of typhoid
fever (55) cases out of (250) investigated patients with percentage of
(10%). Age group (21-30) having high number (26) (47.2%), while the
lowest incidence were in (l-10) and (41-50) age groups (3) (5.4%), and
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Of according to ith widal test

ヽ

ヽ

the range of infection distributed between these two means' These

results *"r. indicated that adult had good susceptibility to infect with

typhoid fever because of the consumption of raw vegetables food and

*ut"t contaminated with sewage outside the house(l4)'
Also these results were agreed with the finding(l5),who found

that people were infected with typhoid fever through food, beverages

and contaminated by a chronic carries .

In the recent study , serum antibody responses to the (LPS) and

flagellum antigens of seiotype typhi were investigated with individuals

f.Jm naghdad , that there were many cases of typhoid found, currently

the detection of raised titers of agglutinatibn serum antibodies against

the lipopolysaccharide (LPS) (O) or flagellum (H) antigens of serotype

typhi (the widal test) (16).
The results showed that there were different antibody responses

of patients to both antigens to sex distribution that shown in table (1) or

according to sex distribution that shown in table (2)'

Reiults of distribution of sex showed that out of (49) cases of

rnale , there were (17) cases (34%) infected with typhoid fever , yhile
(38) cases (8-9%) in female patients. These results agreed with the

irnjing(tZ)' ,who reported that young adults &. males were

pr.doirin ately affected with typhoid fever also males exposure to

sources of contamination of food & water'

Table (3) was showed that the common titer which more frequent

ll160 to 11320 with different range in all diagnosed patients, also all

cases of titer > 1/160 were depended as positive cases (18).

The results of this study agree with the finding(l9) ,who reported

that the titer of 2 1l160,> ll32} respectively were considered diagnostic

for typhoid fever.
The study recommended that early diagnosis of typhoid fever is

very important to have suitable and right treatment and or healthy

managements must be available to all peoples'

T,hie… 1:the distribl ltion ients In W

Age Widal tcst

Years No. pts Positive (+ve)

1‐ 10
7 3

11-20 40 10

21‐ 30 84 26

31-40 55 9

41-50 30 3

51‐60
く
υ 4

61‐70 19 0

Total 250
ξ
′
ξ
υ
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Age Widal test Totalof
positive

Male Female
Years No. of pts. No. (+ve) No. of pts. No.(+ve)
1-10 4 1 3 2 3
11-20 4 2 36 8 10
21-30 14 6 70 20 26
31-40 9 5 46 4 9
41-50 4 0 26 3 3
51-60 10 3 5 1 4
61-70 9 0 10 0 0
Total 49 17 201 38 55

Prevalence of Typhoid Fever in Abu-Ghraib City (Baghdad)

Abass

qble -2: the distribution of widal test according to the

Table-3:the titer distribut female
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ABSTRACT

:浦l轟編重擬撚
ewiア{驚ギ酬島l脚
c acid(II)on nOrmal Serum alkaline and

acid phosphatasc(ALP and ACP) haS been obtained by using diffcrent
concentrations for the der市 at市es aboveo Der市 at市e(I)and(H)ShOWed different

inhibitory effect on normal sA]LP and sACP, and the inhibition%were directly

INTRODUCTION
L-Ascorbic acid was first isolated in 1928 by the Hungarian scientist

and Nobel prize winner Szent-Gyorgyi (l). The search for the active

ingredients in fruits and vegetables which cured scurvy, lead to the

isolation and identification ofascorbic acid from plants in 1932(2,3)'

Larsen (lgg7) reported that Linus Pauling, a Nobel Prize winner in

1970 advocated the use of megadoses (l-3glday) of ascorbic acid for the

prevention of common cold and related infections (3)'

The effect of vitamin c changing the activity of some enzyme, it's

increase paraoxonase, arylesterase, creatine kinase, lactate

dehydrogenase and alkaline phosphatase, urg decrease cholesterol,

trigiyceiide, high density lipoprotein(HDl) and glucose concentration

(4).
Acetyl Salicylic acid is the chemical name for a member of the

salicylate drugs commonly known as Aspirin. It is produced by- 1q.
substitution of the phenolic group of salicylic acid with acetic anhydride

(5). Acetyl salicylic acid is the prototype for the non steroidal anti-

initu--uiory drugr (NSAIDs) which- inhibits the production of

thromboxurr. tbrpr6fen and related drugs are other member of NSAIDS

(6).

,ional with the concentrations of inhibitor.
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(NSAIDs) are drugs that produce analgesia by peripheral effect

(7,8). They reduce the activity of cyclo-oxygenase thus lnhibiting the
synthesis and relase of prostaglandins and leukotriens which u.. pii-.
mediators of inflammation (9,10).

These drugs are commonly used for the treatment of rheumatoid
and chronic musculoskeletal pain (8). However acetyl salicylic acid and
ibuprofen have been found effective in the relief of postoierative pain
in man and dogs (11).

Phosphate enzymes are metalloenrymes that are widely distributed
in nature, from bacteria to plants to humans and are characterized by
their ability to catalyze the hydrolysis of phosphoric acid esters. The
phosphatase family is a large one, and phosphatase enzymes can be
divided up into four groups, depending on their preferred zubstrate. The
particular phosphatase enzyme considered in this case, alkaline
phosphatase (ALP) and acid phosphatase (ACp) (12). The aim of this
work is to evaluate the effects of some synthesized derivatives of
ascorbic acid on the activity of normal serum (ALp and ACp).

MATERIALS AND METHODS
2 - O - [(2' - ac etoxy) b e nzoy l]-3 - O - 12, - (4', - i s o b uty I

phenyl)propionyll-5,6-o-isopropylidene-z-ascorbic acid(I) and 2-o-
salicyloyl -3-o-palmitoyl-5,6-o-isopropylidene-Z-ascorbic acid(II)were
prepared according to al-Joboury F.(13).

↑

H3

H↑~~H2C~く
[二)卜
十 H3♀IC―C-0・

(I)

lX

CH3

０
＝

ＣH3C~(CH2)14~
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Kit for alkaline phosphatase(AlP)(Kinetic method) was supplied

from BioMerieux (France), and Kit for acid

phosphatase(ACP)(Kinetic method) was supplied from Biolabo

(France).' 
Determination of ALP and ACP activity was performed by the

assay procedure according to BioMerieux and Biolsbo diognostic,Inc

Kit.

P rep a ratio n o f 2'O -l(2' -ac etoxy) b e nzoyll -3 -O -I2''(4" -is o b utyl
ptrenyt;propionytl-5,6-o-isopropytidene-L-ascorbic acid (I) stock

solution
The amount of 2-o-l(2' -acetoxy)benzoyll-3-o-12' -(4" -isobutyl

phenyl)propionyll-5,6-o-isopropylidene-z-ascorbic acid (I) used for

p..puruiion of-stock solution (10-2M) in (10 mL) are prepared by

weighting (0.0566 mg) and dissolved in DMSo. Stock solution (J ."rl
was diluted in (10 mL) to give (10-3M), preparation of (104), (10-5),.and

(10t) from (10-') (10-) und 1t0-51 obtained by the same way of dilution.

The influence of each dilution of the compound (I) was tested on

ALP and ACP activitY.
Preparation of 2-o-salicyloyl-3-o-palmitoyl-5,6-O-isopropylidene-

Z-ascorbic acid (II) stock solution
The stock solution of (II) was prepared by weighting (0.0575 mg)

and dissolved in (DMSO). Stock solution (1 ml) was diluted in(10 ml)

;i!1]; (r{;6;t;;;iii0'i), (ro.'), ano 1to'6; rrom (10') (10")

and (10-s) obtained by the same way of dilution'
The influenr. oi each dilution of the compound (II) was tested on

ALP and ACP activitY.

RESULTS AND DISCUSSION
As for ALP which is a non specific phosphomono ester hydrolase

that catalyzed the hydrolysis of a wide variety of organic

monophospt ut.. The wide spread occulrence of ALP in nature suggest

it's involviment in fundam.ntul bio.hemical processes, however, there

is no positive evidence regarding it's physiological function or the

nature of the natural substrate. Hydrolysis of phosphoester ,phosphate

transfer activity, protein phosphatase activity, phosphate transport,

modulation of organic cation transport,' and involvement in cell

proliferation has been suggested as possible function of ALP(14),(15) .

The effect of deriiative (I) and (II) on ALP activity showed

different percentage inhibition calculated according to the following

equation:-
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x100

Table(1) showed the effect of different concentrations of derivative
(I) on normal sALP activity.

Table -l: Enzyme activity, inhibition percentage at deferent concentration of
derivative (I) on normal sALPon normal sALP

Inhibitor
concentrationM)

Enzyme activity
u/L\

InhibitiOn%

10‐ 26.119 58.089
10~う 33.945 45.532
10‐
4

42.319 32.096
10→ 51.689 17.060
10-o 52.867 15。 171

Normal serum
without inhibitor

62.322

Table (2) showed the effect of derivative (II) with different
concentrations on normal sALP activity.

Table '2: Enzyme activity, inhibition percentage at deferent concentration of ,
dcrivative fII on normal sALP

Inhibitor
concentration(M)

Enzyme activity
(U/L\

Inhibition%

10‐
Z

9.616 63.465
10づ 32.638 47.629
10‐
4

39.323 36。 902
10~D 50.965 18.223
10‐
°

51.823 16.845
Normalserum

without inhibitor
62.322

The derivative (I) and (II) shows inhibitory effect on nornal sALp
activity at the concentration range (10-6-t0-z M). The inhibitory effect of
derivative (I) and (II) were directly proportional with the concentration
of inhibitor.

The effect of derivative (I) and (II) on nornal sACp activity showed
different percentage inhibition depend on the concentration of inhibitor.

Table (3) showed the effect of derivative (I) with different
concentrations on norrnal sACP activity.

ｒ

ｌ

ｌ

ｉ

ｌ

ｌ

ｌ

ｌ

ｌ

」

一
００１

〓％ｅｇａ
■
ＬｎｅＣｒｅｐｎＯ

ｕｂ油
Acivity widl inhibitor

Activity without inhibitor

「

―

！

―

―

―

Ｉ

Ｊ

30



Al- Mustansiriya J. Sci vol.21,No3,2010

Table -3: Enzyme activity, inhibition percentage at deferent concentration of

derivative lsACPon nolllla

Inhibitor
concentration(M)

Enzyme act市 ily

(IU/L)

Inhibition%

10~Z 0.115 78.886

10‐
5

0。 163 70.128

10-4 0.216 60.420

10‐
D 0.349 35。988

10~° 0.394 27.710

Normal serum
without inhibitor

0.546

Table (4) showed the effect of derivative (ID with different

concentrations on norrnal sACP activity.

Table -4: Enzyme activity, inhibition percentage at deferent concentration of

derivative (II) on normal sACPon nolllla

Inhibitor
concentration(M)

Enzyme activity

(IU/L) .

Inhibition%

10~2 0.051 90.643

10‐ 0。 103 81.071

10 0.175 67.766

10-D 0.417 23.616

10‐
° 0.435 20.186

Normal serum
without inhibitor

0.546

The inhibitory effect of der市 at市e(I)and

concentration range(10‐
6…
10‐
2M)waS

concentration of inhibitor.

80

60
En2vme
activity  40

20

0

(II) on normal sACP at the

directly proPortional with

I Derivative (l)

r Derivative (ll)

sALP;1=

123456

inhibitor concentration

1認鴇器Ψl棚撃漱扉温冤∫諄盤器脚
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Enzyme activity
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Scheme(1)and(2)shOws the difference of the act市 ity between
der市at市e(I)and(II)on nOrmalsALP and sACP respect市 ely,while the
scheme(3)and(4)shows the difference inhibitory effects(inhibitiOn%)

between derivative(I)and(II)On norinal sALP and sACP respectively.

習プJTttΨlttl吉:¶i窒寧藩D and CD°
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inhibitory effect of der市 at市e(I)were mOre than of der市 at市e(II).

Since the ascorbic acid derivatives which were synthesized in the

present study are novel and has not been studied as modulators for

serulll ALP and ACP activities ,therefor no data were found in the

litreture concering the inhibitory effect of the comound under
invistigationo ln gene the inhibitory effect of such compounds,could be

due to l■ odulating the binding afflnity ofthe enzyme to substrate either

by changing the stereostructure ofthe active site or by competition with

the substrate binding to form the enzyme substrate complex.

The  der市 at市e  2‐ 0‐ [(2'‐acetoxy)benzOyl]‐ 3‐ 0‐ [2'‐ (4"‐ isobutyl

phenyl)propiOnyl]‐ 5,6‐ 0-isopropylidene‐ L‐ascorbic acid(I)and 2… 0-

salicyloyl-3-0-palmitoyl-5,6-0‐ isopropylidene毛 …ascorbic acid (II)

showed inhibitory effect on noHnal sALP and sACP。

The(inhibition%)of deferent concentrations for the synthesized

derivatives were found to be proportional with the concentration.

The inhib■ ory effect of der市 at市e(II)On sALP more than of

der市at市e(I)at all COncentrations.

The inhibitory effect of der市 at市e(Ⅱ)On sACP more than Of
der市at市e(I)at the high concentrations while the inhibitOry effect of

der市at市e(I)mOre than Ofder市 at市e(II)at the 10w concentrations。

100

80

60

inhibition%

40

20

0

r Derivative (l)

r Derivative (ll)

12345

inhibitor concentration
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Synthesis, Spectroscopic and Biological Studies of Some Metal Complexes with 1,2 bis-
(orthoaminophenylthio) ethane

Shaymaa and Faleh
domenstrate biological activity such as antibacterial and anti
humentery(3-9). According to above observation attempt to synthesis a
new chelate ligand was done.In present work 1,2 - ui, lojt o amino
phenyl thio) ethane (L ) and its complexes with ( cr,co, Ni, cu,zn
:ry_, Pd, cd, Hg and Pb) are synthesized and their physical properties ,
boilogical activity were invisigated.

MATERIALS AND METHODS
a -. chemicals : All reagents used were analar or chemically pure
grade by British Drug Houses ( BDH ), Merk and Fluka
- The chemical materials : ortho amino phenyl thiol ( C6H7NS ) , | ,2dichloro ethane (c2H4cl2),potassium hydroxide ( KoH ),'cobalt
chloride hexahydrate ( cocl2 .6H2o ), Nickel chloride hexahydrate (
Nicl2 . 6 H2o ) Paladium chloride ( pd cl2 ), cadimum chloride
dihydrate (cd cl2 . 2 H2o) , Mercury chloride ( Hg clz ), copper
lllphate pentahydrate ( cu so4 . 5 H2o) , zinc sulphate hepiahydrate
(znso4 .7 H2o) ,Lead nitrate ( pb ( No3 )2 ) , chromium trichloride
hexahydrate ( cr cl3 . 6 H2o ) and Rhodium trichloride hydrate ( Rh
cl3 . r12o ) . Ethanol ( cH3cH2oH ) gg% Dimethyl formamide (
DMF ) 99.5% , Dimethyl sulphoxide ( DMSO ) 99.5o/o.Tetra chloro
carbon 99.5% ( CCl4 )

b - fnstruments :
- Elemetal analysis forthenewligand (L ) C, H, N, were

determined by calibration type : Linear Regression Euro EA
Elemental Analysis .

- Melting points were determined by Gallen - Kamp apparatus .- IR spectra were recorded as KBr discs in the .*g. (4000 -400)cm-rusing Shimadzu - FTIR .

- uv -visible spectra were recorded by Shimadzu -UV-VIS -160A Ultra violet spectro photomete r at 25 co , using I cm quartz
cell and examined at the range of ( 200 - I 100 ) nm at l0-fM in
DMF .

- Atomic Absorption ( A . A ) technique using a shimadzu AA 6g0 G
atomic absorption spectro photometer.

- Molar conductivity of the complexes were measured on pw 9526
digital conductivity in DMF at 10-3 M.

- Magnetic susceptibility were recorded by Magnetic susceptibility
Blance , model , MsB - MKI .
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dichloro ethane;

Elemental analysis(C,H,N)cOnirmed the purity ofthe ligand(L)
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,

)(12).Infrared spectra
have been used tO deternline whether c00rdinatiOn occurs through the

aromatic一 NH2 and(S― CH2)or only through arOmatic一 NH2 in(
L)一 cOmptxes.ThehiaКdspedraOfttlΨ

tti稀ユ1:湾λ告歯譜よTttF上8審ρ詔三篇tム‐ti..eぉm面。n Ofa
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8 燿

Fig. -l : Infrared Spectra of (b) L. pdClz
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芭抑紺直螢煙1脚T勝驚制
4Tlg(F)一→4Tlgα))(22,23).

F I…
~｀ ■ ‐|~~一 r‐ =―  ｀
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Fig. -2: U.V Visible Spectra of (b) L. CoClz
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鵬:乱 :;『:み誕ろl蹴Fff,」理ちli泄観器二fugmo d7
B complex=12500/17=735 cnl‐ 1

B for free CO+2=971 cm‐ 1

β(nephelauxetic effect)=B｀ COmplex/B cO+2=735/971=0。 756
Which indicates ofd― electron delocalizatiOn On the ligand,hence a

r0203040
Fig -3 : Tanabe - Sugano diagram

for the Co*2 ion in octahedral cJmplexes

The UV - Visible spectrum for Ni*2 showed one band at (glg nm ,12225 cm't)
which is due tq'Arg ?'T,g (5). Cu*2 complex appeared band at (670 nm, l4gz5
cm-r; is_ due to 'gg ---'f rg. . ttre brown palladium complex exhibited a
strong band at (425 nm , 23529 c*-l; due to 3e2g -, 3Trg transition and for
Rhodium spectrum showed ban{ ( 6Q n ,,?1739 cqr') due to 3Arg 

- 
1t2g 

1251.
The UV - visible spectra of zn*z' cd*2, Hg*2 and pb*2 complexes showed bands are
due to charge transfer (5), Table 3. The molar conductanc. of utt complexes in DMF
was found to be low which suggested coordination of anion to the meial (5, l9).
The peff value of cr, co, Ni, cu complexes are within the range (3.7g,4.g3,3.01,
1.91) respectively expected for spin - free octahedral structures (2G,27). Electronic
spectrq Conductance in (DMF), Magnetic moment (B.M) of the ligand and its
complexes are given in Table (3)

Molar ratio
The complexes of the ligand ( L ) with selected metal ions ( c.*3 , Ni*2 ) were
studied in solution using ethanol as solvent , in order to determine ( M : L ) iatio in
the prepared complexes , following molar ratio method (28). A series of solutions
were prepared having a constant concentration ( C ) lOJ M of the hydrated metal
salts and the ligand ( L ) . The ( M : L ) ratio was determined from the relationship
between the absorption of the observed light and the mole ratio (M:L) found to be
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(l:l). Fig. -4 (a),(b).The result of complexes formation in solution are shown in
Table 4.
VM = volume of metal in ml
VL = volume of ligand in ml
Table¨4:Fig 4‐a

L‐ Cr C13・ H20
VM VI Abs
lml 0.25 0.23

l 0。50 0.45

1 0.75 0.69

l 1 0。90

1 1.25 0。91

1 1.50 0.89

l 1.75 0.92

1 2 0.91

1 2。25 0。93

1 2.50 0。89

l 2.75 0.91

1 3 0.89

l 3.25 0。92

1 3.50 0.92

1 3.75 0.89

1 4 0。91

2

18
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1_4
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1
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0  025 05 075  1  125 15 173  2  225 25 275  3 325 35 375  4  425

Lノ M
Ⅱ
庁ヽ:毬ifII:T器謡潔路鴬F部号驚殿ι

`filT)Stability constant (Kf) of (l:l) (M : L) complex was evaluated using the

following e(luations(1),(2)
Kf= 1_α /α2c… i(1)
α =Am― As/Am … 。(2)

able-4:Fig 4…b

L‐Ni C12

VM VI Abs
lml 0。25 0.40

1 0.50 0.75

1 0.75 1.10

1 1 1.50

1 1.25 1.49

l 1.50 1.51

1 1.75 1.49

1 2 1.48

1 2.25 1.52

1 2.50 1.51

1 2.75 1.49

1 3 1.52

1 3.25 1.51

1 3.50 1.49

1 3。 75 1.51

1 4 1.49
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(cr) is the degree of the dissociation , ( c ) is the concentration of the
complex (10" M ) . (Am) and (As) are the absorbance of the partially
and fully formed complex respectively Table (5). Th; molar
absorptiviW (e'n* ) (eq .3) has been calculated using equation ;

A:ernu*.b.c.....(3)

(A) is the average of three measurement of the absorption containing the
same amount of metal ion and three fold excess of ligand , (b) is the
depth of the quartz cell usually equal 1 cm .

Table - 5 : As , Arr , Kf , emax and l. max of the cr*3 and Ni*2 comprexes
Table - ,<: .{s, -d& E{. !'g$S a1d i. mtx of the (ltr :rnd Ni.2 com;rleres

NO Compound As 麺 A Fomlatlon

∞nstant

(lSf)

Mblar absorpidvity

Cmax

L.mol-1.cm l

んlnax

(nnl)

1 Cr - complex 090 093 0.051 9462、 105 3350

Ni- complex 1.50 0.013 5.840x106 5745

The atomic absorption analysis was used to determine a ratio of M:L for
Synthesis complex as well. The results showed a ratio M:L (l:l) Table
(l), which confirms the study of molar ratio for the complexes piepared

Study of biological activity
The biological activity of the prepared new rigand and its complexes
were studied against selected types of microorganisms which include
gram positive bacteria like Streptococcus pyogenes, Staphylococcus
oareus and gram Negative bacteria like E. coli, pseudomonos
aeruginoso and yeast like Candida olbicans, in agar difflrsion method,
which is used (DMSO) as a solvent, and we are used these Antibiotics
disc which include Cephalosporin, Amoxicillin and Nystatin as control.
Agar diffusion method involves the exposure of the zone of inhibition
toward the diffusion of microorganisms on agar plate. The plates were
incubated for (24) hrs at (37c"). The zone of inhibition of bacterial
growth around the disc was observed.

Conclusion
A series of complexes of Cr*3, Rh*3, Co*r, Ni*r, Cu*r, Zn*r,pd*r, Cd*r,
Hg-', Pb", with I,2 - (ortho aminophenyl thio) ethane (L) have been
prepared and characterized. The bidentate ligand (L) (N, N) is binding
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鑑 :器 瀬 稀 Ltti‖1鮮 ピ黙 i比:
Pb),The ligand(L)is tetra dentate O,N,S,S)
structure,and as follow;

Vol.21,No3,2010

fornling Octahedral

Zn,Pd,Cd,Hg and
fornling octahedral

M*2 = Co, Ni, Pd, Cd, Hg Ⅳl+3=

Cr,Rh
X=Cl‐

1

M+2=cu,Zn
X2=S04‐ 2

¥[長出4

Biological effects of new ligand and its complexes indicated that the

new ligand and its complexes exhibited antibacterial activity against

both gram posit市e and gram negat市 e bacteria specially    zinc and

mercury complexes,while the effects of new ligand and its complexes

on candida albicans showed less than effects except zinc and mercury

complexes. Generany the ligand and its COmplexes exhibited
antimicrobial activity toward bacteria more than yeast candida albicans.

Figs。 (5‐ 9)

〔〕
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-{:+jll+r ,li--2-t Ji. (6L:r,' -a)::$l-2} -4'-!s-r i,l" 4l+ J}:sl i '''-ll1 't i,
iS*ri+rrrs e (7i )6J"Llili.r.i ;G .:)-clii dr ( 12-s),d-rj!rt.s-rl:*2,1)-sir)t7
5 ir"l-l 4.r61JJl r+.r-i'r Lurars rl+j-r !:vSl e dJt'lr.,Jj-fl,J q."-.# d''
iUV,iff+tli,;+t' ,rJr., e-l.r-rr c.,tS-*lr r',. r. !" .(15-13)-ru*:Sll --tf ::t

.+i" LJ-+l (C.H.N)J!-lnll' :16rll rJJoll;IR

* -l l+Jri$r u. uP] r; a:;*lt c'Ls-/l '+l a++Jyl+ll iJ'l-ill i-l;r '''-'11 l- ; i
Escherichia r Staphylococcus aureus

ABSTRACT
In this work aseries, 4-{2-[chloro(4-substituted)methyl]-2-methylhydrazino-]-

7-nitro-2,1,3-benzoxadiazo|e(8-12)werepreparedfromthereactionofthe
.oir"rporaing Schiff bases (2-7j with benzoyl chloride_, which upon refluxing

with thiourea in absolute ethanol in the presellce of NazCO: for 5hrs yielded the

corresponding thiourease compound.itr-ts;. The synthesized compounds have

been characterized by using some spectral data (FT-IR and uv) nd.c'HN

The biological activity dr their benzoxadiazole derivatives were studied against

to*,0..i., of bu.t..iul E'.h.,i"hu .oil und Stu,h,lo.o..u' uu'"u'.

INTRODUCTION
Variety of compounds including oxadiazole ring have been found to

possess a wide spectrum of pharmacological ,medical and biological

activity. Sereraf investigatois have shown that some oxadiazoles

derivatives exhibit in vitro tuberculostatic (1) activity,besides their anti-

inflammatory and central nervous system action(2). further more ,some

oxadiazoles have been found to exhibit antimycobacterial as well as

fungicidal activity. They have also shown that such compounds f1v1 (

N-i:S ) and ( 
" 
C-O--C ) moiety which.are perhaps responsible for

their tungicidal activitY(3) .

Miny benzoxad \azole derivative have been found to be

considrable interest because of their biological activity(4,5,6) Some of

these derivatives are useful anthiypers tenslve agent (7), awalgesic and

for their antitbercular activity (d,q) further more ,several derivative

have found to posses Herbicides(10), antifungal and anti canser activity

(1 1-14).
In the present work ,many(4- substituted) -7-nitro '2'1,3,-

benzoxad iazole were introduced
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MATERIALS AND METHODS
All chemical used were of reagent grade (supplied by either

Merck or fluka) and used as supplied. The FTIR ,p.iiru in the range(4000-400) cm-r were recorded on FTIR.g4005 shimadzu
pectrophotometer as KBr discs. The UV-visible spectra were
measured in ethanol using (Hitachi u-2000 ) ultra_violet
Spectrophotometer in the range (200-900) nm. Gallencamp
M.F.B600.010 F melting point apparatus was used to measure the
melting points all the prepared compounds. Eremental microanalysis
was carried out using cHNos elemental analyzer model 5500 caito-
Erba instruments in dept of chemistry ,.tll.g. of science Al-
Mustansiriya University.

*Synthesis of 4-hyd razino-7 -nitro-2,1,3-benzoxadiazole I I ] :-A mixture of 4-chloro-7-nitro-2,1,3-benzoxadiazole fb.obl mole.
0.199 gm.) an{ hydrazine hydrate(O.l2 mole) in dry benzene (50m1)
was refluxed for 5 hrs. The solvent and the excess hydrazide were
removed under reduced pressure and the crude solid was recrystallized
from ethanol to give 4-hydrazino-7-nitro-2,|,3-benzoxadiazoie t I ](0.134 gm. 0.0007 mole 70%).Thephysical properties of comporna 1r1were listed in table (l) and the (c.H.N) analysis confirmed the
structure of compound [l] table(7)

*Synthesis of Schiff bases [2-71 :-
To a solution. of compound [1 ] (O.Olmore) in absolute ethanol (50

ml),The appropriate aromatic aldehydes or keione (0.0lmoley was aid.
The reaction mixture was refluxed for 5 hrs. , after cooling the reaction
mixture was filtered off then recrystallization gave the cJmpounds (2-
! . rrre physical properties of compounds [2--7] were listed in table(l) and the (c.H.N) analysis confirmed the structures of compounds [7]

*synthesis of4- {2- [chloro(4-su bstituted)m ethyr] -2-m ethylhydrazino] -
7-nitro- 2,1,3- benzoxad iazole (g-13)

_ To an appropriate Schiff base (0.005 mole) in dry benzene (25m1)
,benzole chloride (0.005 mole) in dry benzene (25 mole) was added
.The mixture was refluxed for 5 hrs.,cooled filtered and recrystallized
from appropriate solvent The physical properties of compounds [g-13]were listed in table (2) and the (c.H.N) analysis confirmed the
structure of compound [1O].table (7).
*Synthesis of chloro (4- substituted ) [l-methyl-2- (7-nitro-2,1,3-
benzoxad iazol- 4 -)hvd razin ol m ethyl Im idothio.uib"rn u t e 1t l -fi1.

To an appropriate derivative of (g,ll,l2) (0.005 mole). Thiourea
(0.005 mole ) and Na2co3 (0.005mo1e) in absolute ethanol (25 ml)
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were added ,The mixture was refluxed for 6 hrs.,Then cooled and

filtered .The filtrate was poured into crushed ice ,The seprated solid

was collected and recryslalli zed appropriate solvent , The physical

properties of compound t14-161 were listed in table (3) and the
^rc.ir.rvl 

analysis confirmed the structure of compound [l4].table (7)

RESULTS AND DISCUSSION
The intermediate 4-hydrazino-7-nitro -2,1,3-benzoxadiazole I I ] was

obtained in a yiled (60% ) by refluxing of 4-chloro -7-nitto-2,1,3-

benzoxadiazole withhydrazine hydrate in dry benzene for 5 hrs' The

reaction is followed by disappearance of C-CI absorption band 731 cm'
i;il;";; of bands itzzls crnrand 3284 cm-' *ere assigned to

ury-*Liri. and symmetric stretching vibrations of NH2 groups

respectively
The electronic absorption spectrum of the compound [I] in ethanol

is characte rizedby three main bands (table 4), The first band at 1" max:

218 nm can be assigned to the low energy n'n* transition of the

aromatic ring, whil. th. second band at l.max :251'297 nm is due to

the medium energy r-rc* transition. The third band at ).max :337 nm is

due to the excitation of the electrons of n-n*'
were carried out synthesis of some new schiff bases (2-7) through

the condensation of equimolar amount of the corresponding 4'

hydrazino -7-nitro-2,1,3-benzoxadiazole t I ] with various aromatic

uid.hyd. and ketone four hours in refluxing ethanol .The mechanism

of tne reaction may be outlined as follows'(l4)

o

+ *-[-o,
十

日
一

aldehyde or ketone

lz tT
aldehyde or ketone:-

p-chloro benzaldehyde , lsatin ,pyrrole ,

Furfural , p-hydroxyl benzaldehyde ,p- nitro benzaldyhde '

Scheme -1

+
H30
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Synthesis of Some New 4-{2-[chloro(4-substituted methyl]-2-methylhydrazino]-7-nitr o-2,1,3-
benzoxadiazole Derivatives and Study their Biologica eciivity

Olfa
The reaction proceed by nucleophilic attack of the most nucleophilic nitrogen
atom of hydrazine on the carbonyl group of the aldehyde and ketone with losinf of
water molecule.by acetic acid

The structure of these Schiff bases(2-7) have been deduced according to their
U-V and FT-IR spectral table (5).The [R spectra of Schiff bases(2-7) siows the
presence of the azomethan (cH:N) streching at 1640 cm-l combined with the
disappearance of NH2 streching band .

UV spectrum for these compounds table (4) were showed intense absorption
maxima at (338 -323) nm , (257-294) nm.,. and (2lg-222) nm which attentively
attributed to n-n* and n-n* electronic transitions ,Lspe"tirely .

However , treatment of Schiff bases with benzole cirloride results in theformation of compounds (g-13) in which tow groups(cl and phco) were
introduced in the same step of the reaction ,rnii reaciion .was followed by
disappearance of absorption stretching bands at(l 620-1 640; cm- 

r,for 
rdri=i.rj- 

"roappearance of new absorption bands at( I lg0-1250 ) ..-, e.al l\o_160) ;,which were attributed to (c-N and c-cD moieties respectively othere
informative bands are listed in table (5).

The reaction was followed the attack by the azomethane nitrogen at the
carbonyl group of the benzole chloride, displacing the chlorideas chloride anion and

forming iminium cation ,However iminium cation was unstable, so the il attacked+
N=c moiety and affored more stable covalently bonded compounds(S-13) scheme(2) (ls)

＼

。
／ o ---------'->

+ ,n-8-.,

I
R

lzl

[a]
Scheme -2

These compounds(la-16) have been prepared by refluxing the
corresponding acid chloride addition products(b Jl,l2) *ith thiour.u
in the presence of Na2co: for 6 hrs. The mechanism of the reaction
may be outlined as follow.

尋」
Ph
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高」L~■
2

/NH2
S=C＼
NH2

Hs_こそ
4112    Na2C03 _

高」Ъ~■
2

taut

SN20

NO.
I(Y*"'o

fi' ).gft-1-6-5-6'

o:l t 'NH'

L

fi+-ro]
Scheme -3

The reaction proceed by a nucleophilic affack of sulfur atom in HN-

CS:NH on the carbon atom of acid chloride. These compounds(1a-16)

were confired by their FT-IR spectra ,new doublet absorption bands

(3200-3350) cn' belonged to NH2NH functional stretching

absorption bands moietied,Other characteristic absorption bands in the

region (620-640 ) .rn-t corrlated to C-S moiety ,Moreover C-CI around

(730-760 ) disappeared . othere informative bands are listed in table

(6).

The uv-vs absorption spectra of These compounds(1a-19)

exhibits two distinguishable maxime near (33l-343) nm and (227-218)

nm which clearly due to n-n* and n-n* transition (red shift )

respectively..

ANTIBACTERIAL ACTIVITY

The antibacterial activity of the synthesized compounds was

determined in vitro using paper disc method (agar plate diffusion

method) (16) against two pathogenic microorganism viz.,

staphylococcus aureus (Gram +ve) and Escherichia coli (Gram -ve)' In
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Synthesis of Some New 4-{2-[chloro(4-substituted methyl]-2-methylhydrazino]-7-nitro-2,1,3-
benzoxadiazole Derivatives and Study their Biological Activity 

Olfa

this method, a standard 5mm diameter sterilized filter paper

impregnated with the compound (lmg per lml DMSO for

concentration) was placed on agar plate seeded with the test organism.

The plates were incubated for 24 hours at 37 0c. The zones of
inhibition of bacterial growth were measured in mm depending upon

the diameter as shown in Table (8)

Table -1: physical properties of compounds (l -7)

(lom Nc R

Ｍｃ‐ｔｉｎ酬Ｃ

Yield% Purification
solvent

colour Name of
compou
nd

‐NH2NH2 130-13 Ac€tonefwater yellow 4‐hydrazlno‐ 7‐ nitro‐

2,1,3‐benzoxadiazo!e

H

‐HN障
0

181-182 Acetoneh,\ater Ycilow輛 sh il{+
lorobenzyliderrcFfl-
(7-niEc2,l,1
benzoxadiazol
a-/[ahyl]amine

3 198‐200 Acetonet-water Brown 3‐12く 7‐nitro‐ 2,lβ‐

benzodia2Di‐4‐
yl》 ulylldenel‐ 1,3‐

dihydr● 2Jり ind。 1‐2‐

one

‐HN一N一 LCD

H

150‐ 152 Acetonsfwater Blood red Ⅳ‐[(7-nitro‐2,1,3‐

benzoxadiazol-4‐

yl)methyl]与 V‐(1ノ手
pyrrcll‐2-

プmethylene)amlne

5

…叩
200‐202 Acetone■Ⅵater rcd ル(2‐ furylmethプ ene〉

“
K7‐ ntro‐2,1,3‐

benzOxadiazol‐ 4‐

プ
"ahメ
]alnhe

‖ 卜 に

し

165-167 Acetonc+water Yellow deep 《 {[(7‐ nitro_2,1,3‐
ben20Xadia20:‐ 4‐

yl"dhyttimlnO}meth
y:)

phend
7 H

‖卜に楡σ×ゆ
170‐ 172 Acetonchrater Yellow pale Ⅳ‐[(7‐ nitro‐ 2,1,3‐

benzoxadiazol‐ 4‐

yl)methy!]■ V―(4‐

nitrobettγ lidene)alnin
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-2: physical properties of compounds (8-13)

Noz

.-..,.-*\

.....-...-- /

Table

HN_N_C_Rlcr
Lrn

O/
Yicld% Purification

solvent
colour

Name of
compound輌

・Ｎｏ．
‐R

・叫
ぴ

Ｍｅ
ｈ０ｐ

Ｈ

Ｉ

Ｃ

Ｉ

Ｃ

120‐ 122 ethanol Yellow

N-[chloro(4-
chtorophenyl)meth

yll-M-(7-nitro-
2,1,3-

benzoxadiazol-4-
yl)benzohydrazide

9

130‐ 132
И
” ethanol

Brown
pale

N-[chloro(2-oxo-2,3-
dihydro- I H-indol-3-

yl)methyll-il-(7-
nitro-2,1,3-

benzoxadiazol-4-
yl)benzohydrazide

0 180-182 65 ethanol red

lV-tchloro( I fl-
pynol-2-

yl)methyll-i/-
(7-nitro-2,1,3-
benzoxadiazol-

4-
yl)benzohydraz

ide

1

Ｈ

ｌ

ｃ

ｌ

ｃ

150‐ 152 45 ethanol Brown

N-[chloro(2-
furyl)methyll-M-

(7-nitro-2,1,3'
benzoxadiazol-4-
yl)benzohydrazid

e

ethanol yellow

N-[chloro(4-
hydroxyphenYl)methY

tl-.V-(7-nitro-2, 1,3-

benzoxadiazol-4-
yl)benzohydrazide

2

182‐ 180 50

Ｈ
Ｉ

Ｃ
ｌ

Ｃ

一 184… 186 30 ethanol yellow

N-[chloro(4-
nitrophenyl)methYll-

lI-(7-nitro-2,1,3'
benzoxadiazol-4'

yl)benzohydrazide
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Synthesis of Some New 4-{2-[chloro(4-substituted methyl]-2-methylhydrazino]-7-nitro-2,1,3-
benzoxadiazole Derivatives and Study their Biological Activity

Table -3: physicalproperties of compounds (14-16)

o

N/ HzN-C-NH
I

S
I

HN――N           c― Ar
I

H

Olfa

oL"n
Ｃｏｍ

Ｎｏ
・

―Ar ｇ

ｔ

ｎ

　
ｎ

ｅ‐ｔ

ｐ。
ぴ

Ｍ Yield% Purification
solvent

solour t{ame of compound

14 205‐207 ethanol Ycllow ll -b enzoy I -2 - (7 - nitr o -2,1,3 -
benzoxadiazol-4-
yl)hydrazinol(4-
chlorophenyl)methyl
imidothiocarbamate

167‐ 169 う
４ ethanol Yellow

pale
-benzoyl-2-(7-nitro-2, 1,3 -
benzoxadiazol4-
yl)hydrazinol(4-hydroxyl
phenyl)methyl
imidothiocarbamate

16 233-234 20 Ethanol ｒｅｅ
ロ

Ｇ | -b eruoyl-2- (7 -itr o2, 1,3 -
benzoxadiazol-4-
yl)hydrazinol(4-nitro
phenyl)methyl
imidothiocarbamate
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Table -4: IR and UV spectral data for compound (l-7)
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Synthesis of Some New 4-{2-[chloro(4-substituted methyl]-2-methylhydrazino]-7-nitro-2,1,3-
benzoxadiazole Derivatives and Study their Biological Activity

Table -5: IR and UV spectral data for compound (8-13)
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Table -6: IR and UV spectral data for compound (l-7)
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Synthesis of Some New 4-{2-[chloro(4-substituted methyl]-2-methylhydrazino]-7-nitro-2,1,3-
benzoxadiazole Derivatives and Study their Biological Activity

Table-7:C.H.N Analysis R

Table -8: Antibacterial activity of the synthesized compounds.

Where:-
6-8 mm :- (+)

8-lOmm:-(r-r)
l0-20mm ;-(+#)

20-30mm :-(+r-l+)

Olfa
able― /:じ . ls lor somc ,l g

Com
No. M.Formala

(M.w0
%C H% N%

Cal Fou. Ca Fo. Cal Fo
1 c6H5NsO3 (195) 36.9 37.23 2.56 3.13 35.89 36.44

2 CTHSCINsO3(317.5
)

49。 13 50.53 2.5t 3.01 22.04 22.98

3 C14H8N604(324) 51.85 52.22 2.46 3.33 25.92 26.ll
4 c[H8N6O3 (272) 48.52 49.66 2.94 3.78 30.88 31.75
6 C13H9N504(299) 52.17 53.01 3.01 3.52 23.4 23.99
10 C13H12CI N6Oa).5

( 4tt
52.49 53.89 2.91 3.78 20.41 21。 99

14 C21H16CI NTOaS
(497.s',)

50.65 51.99 3.21 3.98 19.6 20。 99

Compound No Type of bacteria

Eschericha coil Staphylococcus
aureus

1 ++ 十十

2 H H
3 +# #
4 +# #
5 # #
6 # #
7 # H
8 H #
9 # #
10 .l.-# ffi

# +-#
12 I「 #
13 H #
14 # #
15 # #
16 .{.# #H
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ABSTRACT
Phenylalaninc amino acid was condensed with 2-hydroxybezaldehyde to give

the Schiffbase sodium 2… (2-hydroxybenzylideneamino)-3‐ phenylpropanoate,which

was used as a ligand[HL]type(NO)in c6mplexatiOn with some metal(II)Ch10ride

MC12,Where[M=CO(II),Ni(II),Cu(II)and Zn(II)],in basic mcdia,to g市 e

Na2[NII(L2)]COmplexeso The Schiff base ligand and An complexes were
charactcrized by spectroscopic methods,[FTIR,UV… Vis,atomic absorption],

麟 鼈 撫 蠍 麟 種 l恐 讐
傾 辮

geometry around Co(II),Ni(H),Cu(II)and zn(II)iOns.Thc synthesized ligand,

along with their metal complexcs, waS SCrcencd for inッ tヤο antibacterial activity

against gram― negative bacteria like ttl θο″, PsθγdoF′ο′αS, and gram‐
positive

bactah like税″′ッ′οθοθθνS aarθッs.

INTRODUCTION
Schiffbases and their coordination compounds have been played a

great importance in lrledicine,industry and biochernistry,Schiff bases

are characterized by the(― N=CH―)(imine)grOup which imports in
elucidating the rnechanisln of trans arnination raserrlination reaction in

biological[1,2].There have been a lot Of studies related to the strong

association between metal complexes and antibacterial act市 ities[3,4].

Attentions have been paid during the last decade for the chenlistry of

the metal complexes of ligands containing nitrogen and oXygen [5].

This could be due to the stabiliサ of suCh ligands complexes[6]and itS
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biological activity in oxidation catalysis and electro chemical analysis
17, 81. we have already drawn attention to the strong relationship
between metals or their complexes, and antibacterial ac-tivities [3, 9-
13]. Furthermore, metal complexes of chromium, manganese, nlckel,
copper, zinc and ruthenium with a wide variety of schiff-bases have
been used as catalysts for carbonylation, hydrogenation, hydro
formylation and epoxidation reactions [la]. In (2obe) a. rnuuii uni .o-
workers reported the synthesis of a Novel ligand type N2o2 and its
complexes with co(II), cu(II) and zn(rr), which have been
characterizedby spectroscopic and elemental analysis[l5]. The aim of
the present study is to synthesis, char acterize and evaluate the metal
complexes as antibacterial agent as promising addition of new class of
complexes as metal based drugs.

MATERIALS AND METHODS
chemicals used were of analytical grades; metals were used as

chloride salts. The complexes were identified by absorption technique,
using schimadza (A.A) 680 G atomic absorption spectrophotometei at
the laboratories of Ibn-Sinaa company. I.R data were recorded as
(KBr) disc using Sch.imadza 48oos FTIR spectrophotometer in the
range (4000-400) .--' at the laboratories oflbn-sinaa co*puny. irr
NMR spectra were recorded in MeoH using Burcker 300 MLlz
spectrometer at the Al-Albeit university, Amman-Jordan. (Uv_vis.)
spectra were obtained in (MeoH) on a CECIL, cE 27oo
spectrophotometer in the range (200-900) nm using qtartz cell, which
measured at the college of Ibn- Al-Haithem. 

- 
The Magnetic

measurements were carried out on solid compounds using Bruker B.M6
instrumental at the Mosul university. Melting points were recorded on
an electro thermal Stuart apparatus and are uncorrected. Electrical
conductivity measurements of the complexes were recorded at25c. for
10" M solutions in (MeoH) as a solvent using a wissenchaftilich
Technique werksttaten, Dl820 bweilheimlF 42 ionductivity meter at
the college of Ibn- Al-Haithem. chloride contents for .o-pi.*.s were
determined potentiometrically by using (6g6-titro processor -665),
Dosinat-metrom Swiss at the laboratories of Ibn-Sinaa company.
Antibacterial screening was done at laboratories of medic al- city,
Baghdad using agar diffusion technique [l 6,17].

Preparation of the ligand [HL]:
Phenylalanine (l g,6.0 mmol), was added to (10 ml), (0.249, 6.0 mmol)
sodium hydroxide-methanol solution, the mixture was stirred until a
clear solution was obtained. A solution of (0.74 g, 6.0 mmol) of 2-
hydroxy bezaldehyde in (lOml) methanol was added to the reaction
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mixture, which was catalyzed with (5drops) of glacial acetic acid and

stirred for (3 hours). Yellow precipitate was formed, filtered, washed

with ethanol, and re-crystallised from hot methanol to give a yellow

crystals [1S]. Yiel d (67%), (1.9gm), mp (225-232"C).

Preparation of [HL] complexes with metal ions:

A solution of (0.239,0.42 mmole) of [HL] ligand in (5ml) methanol,

with (0.05 g, O.42mmol) potassium hydroxide-methanol solution (3ml),

was addedlo stirred clear solution of (0. lg, 0.42 mmol) CoClz.6HzO in

(5ml) methanol. Reaction mixture was refluxed for (4 hours), a dark-

brown precipitate was formed, filtered and washed by water and re-

crystallized with ethanol. The complexes Naz[Ni(L)2], Na2[Cu(L)2] and

Nar[Zn(t-)2], were obtained in a similar method to that mentioned in the

preparation- of Na2[Co(L)2] complex described above. Physical

properties of the prepared complexes were given in Table (1).

RESULTS AND DISCUSSION

o Synthesis of the ligand:
The ligand [HL] was prepared according to the general method

shown in scheme (1). The I.R spectral analysis of the ligand ,[HL],
Table (2), Fig (3) showed phenolic (-oH) band at (3433) cm-" and

u(C:N) band at (163s)_cm-r, also the spectrum showed bands at (1519)

cffi'r, and (1404) cm'r which assigned to. u^(COO-) and u,(COO')

respectively and showed band at Qla\ cm-' which can be attributed to

u(i-O)ptrenolic group U5, lg-221. Electronic spectral analysis of the

ligand Table (j), Eig (5) showed four absorption q.15t 1t
<Alt.5r'rfi@3290cm-r)), tma* Q426) molar-'cm-',

((Z+A.Sn-)(4O24tcm-'ii, . r**. (2503) molar'rcm-r, ((g 19: 1 nm)(31645

.,o-')), e** (1149) molar-'cm-', and ((404 .3nm)(24752cm-')), e^u*-(777)

nrotuit'r- i,- which were attributed to_ (zt---+ru'), (zu--+zu'), (n---zu') and

1n--zc*) transition respectively 123,24). 'H NIvm. spectral analysis of the

iiganO'(H-), Table (+;, nig (7) showed chemical shifts 6 (ppm) of
phenolic proton at ll0t.4, lH, Sl, 17.9, lH, Sl of (-CH:N-) proton of
schiff base. A muitiple signals at rings 16-7 and 7-7.51 ppm for

phenylalanine protons and phenolic - phenyl protons. (-cH) proton of
^t-Ci.f-CH-) 

gioup at13.6,lH, tl, (-CH-) methelene group at13'2,2H'
01. a singtei [igh peak at (4.9)pmm for the MeOH solvent 119,20,25,
26).

. Synthesis of the complexes:
Complexation of ligand [HL]

Zn(Il) were carried out in MeOH.
with Co(II), Ni(II), Cu(II) and

These complexes are stable in
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solution.The analytical and physical data Table(1),and spectral data

Table(2,and 3),are COmpatible with the suggested structure Scheme(1)。

The I.R spectra ofthe complexes[Na2[CO(L)2](1),Fig(4)],Na21Ni(L)2]
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(1),(2),(3), and(4)respeCtiVely,theses bands indicating that the
phenolic Oxygen in the ligand is involved the coordination with lnetal

ions in complexes[27,29‐ 32].

Electronic spectral analysis of the complexes,Table(3), :Complex
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an octahedral structure around the ion[24].

The molar conductance of the complexes in ethanol lie in the

range(74.6-81。 2 0hlゴ
lcm‐ 2m01‐ 1),Table(3),indiCting their electrolyte

ratio(2:1)Na2[M(L2)][33],as well as the mole ratio method fOr all

cOmplexes shOWed the molar ratio of(metal:ligand)aS(1:2),Table(5),

Fig(1,2),[34].

職 染 義 鱗 Л ∬ 厖 漢 減 聴 0霧

for Co(II)in Na2[CO(L2)],Ni(II)in Na2ENi(L2)],Cu(II)in Na2[Cu(L2)],

and Zn(II)in Na2[:乙 n(L2)],reSpectil[iIIl[:丑

laboutI.R,1」 .V‐viS,atorniCAs a conclusion,all the spe(

absorption,magnetic Susceptibility measurements,mole ratio,and

conducti宙ty for supported the formation of the complexes, an

Octahedral geometry for Na2[CO(L)2],Na21Ni(L)2],Na2[Cu(L)2]and

Na2[Zn(L)2]・

Biological actiVity:

剛i舷嵩[輛さIし鮪鑑湧dtti鍛驀躍鳳』I
technique[36].The Organism examined w甲 駒″″′οθοσσγS α

ツ″θνtt E.

σο′ち and Psθνdo″つο4αs. The agar media were inoculated with test

organisms and a solution of the tested COmpOund(100μ
g/ml)Was

placed separately in cups(6 mm diameter)in the agar medium,The
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inhibitiOn zOnes were measured a■ er 24 hours incubatiOn. separate
studies were carried out with the sOlutiOn alone Of]DMSO and they

showed no activity against any bacterial strains[37]. The results Of

these studies revealed that metals cOmplexes shOwed an effective in

inhibitiOn Of the bacterial mOre effective in the inhibitiOn Of

Psθ″あ″ο″αs.The ligand and(cO+2,Ni+2,cu+2 and Zn+2)complexes
were shOwed an inhibition effect in sOme strains Of E cο

″, andSt叩りあεοεθ″s″θ霞,aS shown in Table(4)。 Bi01ogical act市 ity ofthe
previous cOmpounds in inhibitiOn Of bacterial growth cOuld be

attributed t0 0ne of the f0110wing rnechanisms,the flrst rnechanism is

by the inhibitiOn Ofthe bacterial ceⅡ  wal synthesis by bOunding tO the
precursOr ofthe ceⅡ  wan,while second lnechanisnl revealed that sOme
antibodies have similar stereO structure tO substrate(D‐

alanyl D―
alanine, sO it win act competitive inhibitions fOr the enzymes

(transpeptidase and/Or carboxpeptidase)which are the main enzymes
catalyzed the end step in the biOsynthesis Of peptidOglycans Of the

bacterial cell wan,Other inechanisms cOuld cOntributed tO the results

found in the study which include the inhibition Of biOsynthesis Of

bacterial prOteins by linking tO the ribOsOme by dOing sO,the ribosome

will nOt be in cOntact with tRNA,sO the bacteria will not survive,an

other mechanism was postulated that sOme antibodies inhibit the

denovO synthesis Of bacterial DNA by splitting DNA in DNA―
enzyme

complexes by inhibitiOn DNA ligase[38‐
40].

70



|| ■

Al- Mustansiriya J. Sci Vol.21,No3,2010

Table -1: The microanalysis results and some physical properties for the ligand

[HL] and its metal comPlexes

Ｈ‐「‐０
||

+ NaOH + ~CD

HO

Ｈ

Ｃ

　

Ｎ

一　
　
∞

Ｈ

Ｃ

Ｉ
Ｉ

Ｃ

一〓
Ｃ

Ｈ

Na2

M= Co(II),Ni(I!,Cu(II), and Zn(I I)
,andZnCl2.}HzOXH20= ,NiC12・6H20,CuC12・

CH3 C00H(5drops)

扇百藤蒟軍画面「[HL]and itS metal com

Compounds Formula Colour M.p(° C) Yield% Chloride content Metal M輌

Yellow 225‐232
一Ｎｉ‐

一Ｎ‐‐
HL C16H14NNa03

9.93

(10.72)
Na2[COIL)2](1) C32H26N2 Na2O6Co Dark brown 270 dec.

Nll
８

３０

９
．
の

639.23
Na2[Ni(L)2](2) C32H2とN2Na206Ni Light green 242 deC.

Nil 9.87

(10.53)Na2[Cu(L)2](3)

Na2[Zn(L)2](4)

C32H2が 2Na206Cu

C32H26N2Na206Zn

Dark green 2/2.dCC.

Yellov宙 sh
green

258 dec. Nll 10.13

(H.10)

645.95

DecF decomPose ( ): Calculation'
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Table -2: Infrared spectral data(wave number 6) cm-l for the ligand [HL] and its
metal complexes

Compound 。(C=→ 。(0-H) υ
“
(C00)
。3(C00)

。(C=C)
Aromatic

。(C―H)
Aromatic

υ(C―H)
Aliphatic

。(C-0) 。(卜1-00C) 。(II-0) D(ヽ卜 N)

HL 1638 ‐９

“

3028 2966 1149

Nの[ColL)2](1) 1627 1600 2931 l195

Na2[Ni(L)2](2) 1625 1597 1180

N午 [Cu(L)2](3) 1627 ６６

９２

1597 2916 1!84 460

Na2[Zn(L)2](4) 1627 1 611Cl 2931 l188 466

Table -3: Electronic spectral data for the ligand [HL] and its metal complexes

Compound λ

nm
」 cm‐ 1 εmax

m01aricm‐ 1
Assignment

lヽolar

棚 11111。r
μerB・M
(CalCulation)

GeometrT

HL 231.

5

248.

5

316.

1

404.

3

43290
40241

31645
24752

2426

2503
1149

777

fi-fi'
fi-fi*
n-rl+
n-,t*

Na2[CO(L)2](1) 245.

3

344.

0

548.

0

668

40816
29069
18248
14970

Ligand fleld

C.T

社三1砲
62.3 3.87

(4.63)

Octahcdral

Na2Ni(L)2](2) 240.

2

365.

0

520
618.

2

41666
27397
19230
16181

２５

‐０

５

４

Ligand fleld

C.T

増iゴ亀
74.6 2.83

(3.42)

Octalledral

Na2[Cu(L)2](3) 243.

8

269.

0

368.

0

654

8

41152
37174
27173

15290

2581
2217

911

28

Ligand fleld

Ligand icld

C.T
2E―→2T2

69.1

1.73

(191)

Octallcdral

Na2[Zn(L)2](4) ２４

４

２７

‐

３６

４

41493

36900
26954

2492
1886

1157

Ligand fleld

Ligand rleld

C.T
812

Octahcdral
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Table -4: 'H NMR data for the ligand (H:L) measured in (DMSO-d6) and chemical

shift n(δ

Compound Functional GrouP 6 ppm

HL

Phenolic(OH) 10.4s

二N=CH― 7.9s(lH)

aromatic protons 6-7.5m(10H)

N―CH―COONa 3.6t(lH)

Ph{H2 3.2d(2H)

McOH(S01VentΣ 4.9s

s = sin-gletJn = multiple, d: duplet, t: triplet

Table-5: The absorbance values against mole- ratio values of complexNaz [M(L)z]

Table -6: Biological activity of the ligand [HL] and its metal complexes

ffi ,s: staphylococcus aureus

Fig -1: The mole-ratio curve the complex Na2[Co(L)2]

Compound λnm

8max
molarlcm‐

1

L:M(0.5:1)

8max
molarl
cml
L:PI

(1:1)

8max
mOlari
cm‐
1

L:PI

(2:1)

8max
molarl
cri
L:Ⅳl

(3:1)

8max

molari
crl

L:PI

(4:1)

εmax
molarl
crn‐
1

L:Pl

(5:1)

Na2[CO(L)2](1) 245 1287 2602 2722 2721 2721 2723

Na2[Ni(L)2](2) 240 1278 2532 2678 2678 2677 2678

Na2[Cu(L)2](3) 243 1233 2581 2635 2636 2635 2635

Na,「Zn(L)21(4) 241 1101 2492 2592 2592 2591 2592

Compound Pseudomonas E.coli Staphylococcus aureus

Pl P2 El E2 E3 E4 Sl S2 S3 S4 S5

HL 14 10 9 Nll 9 9 Nil Nil 8

Na2[CO(L)2](1) 8 Nil 8 15 8 Nil N Nil Nil
Nil

Na2ENi(L)2](2) 12 14 10 9 12 15 Nil Nil Nil
Nil 8

Na2[Cu(L)2](3) 19 15 8 8 Nll 9 Nil Nil Nil Nll
Nil

Na2[Zn(L)2](4) 10 16 8 14 Nil Nil Nil Nil 8

“
【
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Fig -2: The mole-ratio curve the complex Na2[Zn(L)2]
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Fig -4: Infrared spectrum of the complex Na2[Co(L)2]

Fig -5: Electronic spectrum of the ligand (HL)
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Fig -7: Hl NMR spectrum of the ligand (HL)
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ABSTRACT
In this work 4-(4-hydroxyphenyl)- 2-methyl-oxazol-5-(4H)-one(1) was

synthesized from reaction of amino acid [2-amino-2-(4-hydroxy phenyl) acetic

u.ia1 with acetic anhydride and then converted into the l-amino-4-(4-

hydroxyphenyl)-2-methyt-ttt--imiaazole-S(4H)-one (2) by reaction with hydrazine

nyarate The azomethinl (3a - d) were synthesized from the reaction of compound

d) with aromatic aldehydes. Reaction of compounds (3a - d) with 3,5-

dinit.ob.nroylchloride leads to addition reaction of double bond azomethine group

give (4a - d) derivatives, which upon refluxing with thiourea in absolute ethanol

ii.tO' t -[12,S-Oinitrobenzoyl)[2-methyl-5-(4-hydroxyphenyl)-4-oxo-imidazol-3-
(+ffl-Vu un1ino (aryl) methyi 

.iridotfriocarbamate 
derivatives (5a - d). The

iynihirireA compounds were confirmed by their IR , W. Visible Spectra and

eiemental analysii (C.H.N.). Effect of the synthesized compounds on human serum

MAO activity were studied, the results showed that all compounds (except

compounds ia, 4d, 5c and 5d) cause inhibition to the enzyme activity'- Kinetic

parameters were studied and the results showed that compounds (3a, 3c, 3d ,4b,4c
and 5a ) acted as competitive inhibitors, while compounds (1,2,3b and 5b ) caused

INTRODUCTION
Imidazole is an organic compound with the formula clHNz. This

aromatic heterocyclic is classified as an alkaloid. Imidazole refers to the

parent .o-porni whereas imidazoles are a class of heterocyclic with

ofinhibition.
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similar ring structure but varying substituents. This ring system is
present in important biological building blocks such as histidine, and the
related hormone histamine. Imidazole can serye as a base and as a weak
acid. Many drugs contain an imidazole ring, such as antifungal drugs
and nitroimidazole. Some imidazole compounds inhibit the biosynthesis
of ergosterol, required in cell membrane in fungal. Also, They have
antibacterial, antifungal, antiprotozoal, and anthelmintic activity (l-5).

Imidazole was first synthesized by Heinrich Debus in 1858, but various
imidazole derivatives had been discovered as early as the 1840.
synthesis u-sed glyoxal and formaldehyde in ammonia liquid to form
imidazole.(o) This synthesis, while producing relatively low yields, is
still used for creating C-substituted Imidazole. Monoamine oxidase
(E C l. 4. 3.4.) is a metabolically important enryme which catalyzes
the deaminating oxidation of amines to corresponding aldehydes
producing hydrogen peroxide and free primgry amine (for secondary
amine) or free ammonia (for primary amine) 

(') 
The best known reaction

catalyzed by this erzyme is the deaminating oxidation neurologically
active norepinprine into inactive 3-methoxy-4-hydroxy-benzaldehyde
and other monoamine neurotransmitters, such as dopamine and
serotonin'te) 14rqg is a Flavin Adenine Dinucleotide (FAd) containing
erLzyme which catalyzed the oxidation of amines to corresponding
aldehyde and ammonia using Oz as an electron acceptor(e)
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| *rr.Ir
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cHs

Ar = forfuryl , 3, 4, s-(OH)sCoHz , 4-Br-C6H4 , 2-NO2-C6H4

Scheme 1
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Synthesis ofNew heterocycHc compounds derived fron1 2‐ amino‐2‐ (4‐ hydroxy phenyl)aCetic acid
and study ofthar efFects on Monoalnineoxidasc(MAO)aclVity

Sahar,Shaemaa,Ghasak,Abdul‐ Jabber and Mohammed

MATERIALS AND METHODS
Melting point were deterrnined in open capillary tubes on Ganen Kamp

melting point apparatus and are uncorrected.The IR spectra(KBr‐ discs)
were recorded with a pye‐Unicam SP‐300 spectrometer. UVo Visible
spectra were recorded on IIitachi-2000 spectrophotometer using
absolute ethanol or rnethanol as solvent.

Synthesis of4‐ (4‐hydroxyphenyl)‐ 2‐lnethyl――oxazol-5-(4H)― one(1)(10)
A mixture of amino acid(2‐amino¨ 2‐(4…hydroxyphenyl)aCetic acid(5
gm)and(15 ml)acetiC anhydride was renuxed for 3 hrso Excess of
acetic anhydride was evaporated and the residue was purifled by

column chromatography silica gel and m破 ture o〈ethanol:water)(7:3)
as eluant.mop(° C)(Oily)(yield 58%).IR。 (KBr)←,Cm‐

1)3440

(OH),2970-2883(c―H alph.),3030(C‐Har)1705(C=O),1650(C=N)1610-1500
(C=Ca⇒,1260

(COゝlⅣ(MCOH)(鳩欲)326rlm,250nmC.H.N。 (MWt:191)(Calcu./Fou.%)
C(62,82/61。 21),H(4.74/5。 34),N(7.33/8.65)。

:淵 :::L(ダ
 (10)1‐

arnino-4-(4-1lydroxyphenyl)‐ 2‐rnethyl¨ lH‐ irrlidazole―

To a solution of cOmpound(1)(1。 9g,0.01 rnole)in dry berlzene(10
ml),hydrazine(10 ml)(99%)WaS added.The m破 ture was reluxed fOr

(7 hrs),the s01vent was removed and the solid product was collected
and crystallized from methanolo m.p(° C)(156‐ 158)(yield 78)%)
IR。 (KBr)← ,Cm‐

1)3440(OH),3310‐ 3220o■2),2980-2880(C‐H
alph.),3060(C‐ Har)1670(C=0),1630(C=N)1580‐ 1470(C=Caり ,1270
(C¨N); UV (EtOH) ( )" max) 346 rurl, 288nm;
C.HoN。 (MWt205)(CalCu./Fou.%)C(58.53/59.91), H(5。 40/5。 98),
N(20。 48/21.45)。

Synthesis ofSchirs bases(3a¨ c)(11)

To a stirring s01ution of compOund(2)(2.05g,0.01 mole)in abS01ute

ethanol(15ml),the appropriate aldehyde for(0.01 mole)waS added,

then the m破ture was renuxed for(3 hrs)and C001ed to room
temperature. The precipitate was flltered and recrystanized from

appropriate solvent. If the product is oily, it is purifled by colulrm

chromatography with silica gel。

h・

番f`P,掘裂T:`詰冒s,e嵐猟腎18協ぶ硼
(C=0)1640(CN), 1570-1480(C=Car), 1100(C‐ 0‐C); UV
(EtOH)(λ m銚)361 nm,240nm;C.HoN。(MWt:270)(CalCu./Fou.%)
C(59.H/59。 76),H(4.46/5.21),N(20。 68/20。 39)
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3b. m.p CC) (285-288 (dec.))(Ethanol as eluant) (yield 67) %) IR.(KBr)
0,Cm‐
1)3450(OH),3050(C‐Har),2980-2890(C¨ H alph。 ),1700

(C=0)1650(C=N),1600-1510(C=Cary;uv(EtOH) (λ  max)395 nm,
222nm; CoH.N。(MWt:203)(CalCu./Fou.%)C(62.22/59.96), H(4.48/3.88),
N(15.55/15.50)

3co mop(°C)(205¨ 207)(Ethanol:water 7:3 as eluant)け ield 88)%)

IR。(KBr)o,Cm‐
1)3440(OH),3060(C‐ Har),2971-2890(C‐

alph。),1695(C=0)1650
(C■N),15701480(C=Caう 840(CBr);UV(EtOH)(λmaxn309nm,210nm;C.HN。 (ヽ4W
t:359)(CalCu./Fou.%)C(53.50/54.01),H(3.65/4.26),N(11.70/H。 79)

3こ器

`°

%『毬葛I:耀 品ヽ謂電嘉畷∬々&Ⅷ17能
(C=0)1670(C―N),1610‐ 1510(C=Car)1540-1460(N02);UV
(EtOH)(λ max)375 nm,21 8rlm;C.H.N。 (MWt325)(CalCu./Fou.%)
C(51.76/52.93),H(3.53/3.12),N(18.86/19.78).

:蹴 ユlHttH:鰤:3驚盤 尊軍ケ111燎 罵 ぶ 麗 獲 T:'Mげ
'5‐

To a stirring solution of compound(3a… d)(0。 005 mole)in dry berlzene

(15ml)a miXture of(3,5-dinitrobenzoylchloride)(0.005 mole)and
bellzene(10 ml)waS added dropwiseo Atter that the mixture was
renuxed for(l hrs)With COntinuous stirring,colored crystals were

precipitated and recrystanized from appropriate solvent.If the product

is oily,itis puriied by column chromatography with silica gel。

4ai裁
iぶ■1出PS翼凍路f辮に1ぶ嘉欄な∬高聰総
1700 (C=0),1680 (C=Oamide), 1580‐ 1460 (C=Car), 1550‐
1460(N02), 760(C―Cl); UV (EtOH)  ( λ max)325 nm,
201rlln;CoHoN。 (MWt:488)(CalCu./Fou. %)  C(49。 14/50.81),
H(3.09/3.67),N(14.33/15.06)

4b.mop(°C)(300(deC))(Ethanol)oield 72%)IR。 (KBr)o,Cm‐
1)3425

(OH), 3060(C― Har)2970‐2870(C…H・ alph。 ), 1690(C=0),1640
(C=Oamide),1580‐ 1480(C=Car),1520‐ 1470(N02),750(C‐ Cl);UV

(EtOH)(λ max)281 nm,205nm;C.HoN。 (MWt:546)(CalCu./Fou.%)
C(48.32/49.79),H(3.13/4.05),N(12.81/13.69)

4臀p co∫
躙猛お査り:織1蹴,ち鋭鶴島桜出鵠総

1700 (C=0),1660 (C=Oamide),  1560‐ 1450 (C=CaO,  1510‐
1420(N02),750(C‐ Cl);UV(EtOH) (λ  max)351 nm,215nm;
C.HoN。 (MWt:577)(CalCu./Fou.%)C(45。 74/46.56),H(2.79/3.56),
N(12.12/13.34)

4do m.p(°C)(212¨ 214)(BeFIZene)oた ld 66%)IR。(KBr)o,Cm…
1)3430

(OH), 3050(C― Har)2980-2880(C‐ H alph。 ), 1690(C=0),1635
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(C=Oalnide),1600‐ 1510(C=Car),1530-1450o02),740(C‐Cl);UV

(EtOH)(λ max)346 nm,209nm;CHN。(MW■ 543)(CalCu./Fou%)
C(48.59/47.33),H(297/213),N(15.45/15.99)

Synthesis of l‐ [(3,5-dinitrobenzoyl)(2mcthyl-5-(4‐ hydroxyphcnyl)‐
4‐

oxo― imidazol‐3(4H)‐yl)]amin。(aryl)methyl imidothiocarbamatc(5a‐ d).

(12)

In a(100 ml)rOund bottom nask,a mixture of(0 005 molc)Of
compounds(4a‐ d)and(038g,0 005 mole)thiOurca dissolved in(20

■11)abS01ute cthanol and (o.5 g, 0.005 mole)。 f anhydrOus sodium

carbonatc.The flnal m破 ture was refluxcd for(4hrs)with COntinuous

stilTing.The rcaction nlixture was flltcrcd to removc sodium chloride,

then the flltrate was transferrcd to a beaker containing ice water, and

thc precipitate crystals products、″cre flltercd to yield colored crystals of

compounds(5a‐ d)

5a mp(°C)(188‐ 190)(Ethanol:H20)(yiCld 56)%)IR。 (KBr)lv,Cm‐
1)

3460(OH),3340‐ 3200(NH2),3170 oH),3020(C‐ Har)2970‐2880

(C‐H alph.),1690(C=0),1630(C=Oalnide)1510‐ 1460(N02),650

(C‐S);   UV   (EtOH)  (   λ   m欲)  354   nm,
264nln;C.HN。(MWt516)(CalCu./Fou   %)  C(4651/47.54),
H(3.51/3.22),N(18.98/1827)

5b.mp(° C)(250‐ 252)Ethanol:H20)(yield 75)%)IR.(KBr)(v,Cm‐
1)

3460(OH),3310-3230o■ 12),3180 cNH),3050(C― Har)2985-2890

(C‐H alph。),1685(C=0),1650(C=Oamide)1500‐ 1450o02),630

(C‐S);   UV (EtOH)  (   λ   m籠)  256   nm,
206nm;C.H.N.(MWt:574)(Calcu.iFou. %) C(45,99/44.71),

H(3.51/3.65),N(17.07/18.18)

5c.mp(°C)(193‐ 195)(Ethanol)(yiCld 85)%)IR。 (KBr)lv,Cm‐
1)3440

(OH),3360‐3250o■2),3220o¶I),3040(C― Har)2990‐2850(C‐H
alph.),1690(C=0),1640(C=Oamidc)1510‐ 1460o02),650(C‐ S);

UV(EtOH)(λ max)371 nm,225nm;C.H.N.(MW● 605)(CalCu/Fou.
%)C(43.65/44.98),H(3.16/3.66),I111'∫

%11ミ1:KBr)(v,Cm‐
1)3410

5d m.p(°C)(257‐254)(Ethanol)lyi

(OH),3350‐3210(NH2),3205側 ),3010(C‐ Har)2985‐2890(C‐H
alph), 1690(C=0),1650(C=Oatnide)1540‐ 1460o02),680(C‐
S);UV(EtOH)(鳩Ⅸ)310 nln,201nm;C.H.N.(MWt:571)(CalCu./Fou.
%)C(46.24/46.83),H(3.35/4.29),N(19.61/19.33)

Ettγme aCt市 ity

Monoamine oxidasc act市ity was assaycd by Ncwen and Cohen
method.(10) The principle of this method is the measurcment of the

benzaldchyde formed from rcaction which is absorbed at wave length

(242 nm)atter extraction by cyclohexane.



assa ure

Solutions Test Control
Serum 600 pl 600μ l

NIIAC)buffer 750 μl 750 μl

Benzylamine 1 50 LLl

Al- Mustansiriya J. Sci Vol. 21, No 3,2010

rocedure is described in table (1)Table… 1:The

Water bath shaking for 3 hrs. at37 "C.
Benzylamine 150 pl

Perchloric acid 150 pl 150

Cvclohexane 1.5 ml 1.5 ml

Mix and centrifugation for 10 min. and then measure absorbance of
supernatant at242 nm .Enzyme activity was measured through aldehyde

formed in 3 hrs. by reading absorbance of test against control at242 nm

by spectrophotometer.
fi ,- e stock solution (0.01 M) concentration of each compound , is
prepared and then the following concentration (1*10 -' , 5*10 -o 

, 1*10'4

, S;f O 
-' 

, l*10') (M) are prepared. The different concentrations of the

compounds are prepared by diluting with dimethylsulfoxide (DMSO)

solvint using the stock solution. MAO activity was measured in human

serum by using the same method with replace 750 pl of buffer solution (

500 pl buffer + 250 pl inhibitor). The inhibition percentage was

calcuiated by comparing the activity with and without the inhibitor

under the same conditions , according to the equation : -

The activity in the presence of inhibitor

% Inhibition: 100 - ( )x100
The activity in the absence of inhibitor

C :- A constant concentration of inhibitor (1X10-4 M) was used with

different substrate concentrations (0.02, 0.04, , 0.06, 0.08 , 0.09) M to
determine the type of inhibition. These different concentrations are

prepared from the enzyme activity was determined with and without the

int iUitot. Using the Lineweaver- Burk (r3) method by plating l/V vs'

1/[S] the following values were calculated:

a) Ki. b) Apparent Vmax (Vmapp). c) Apparent Km (Kmapp)' d) Type

of inhibition.

RESULTS AND DISCUSSIONS

In our previous paper, we reported the synthesis of new imidazole

derivatives containing 4-hydroxy phenyl moity were prepared following

the reaction sequences depicted in scheme 1.

Oc
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Compound ( 1) 4-hydroxyphenyl-2-methyl- 1,3-oxazol_5_(4H)_one was
obtained.via 2-(4-hydroxyphenyl)-2-amino acetic acid (Tyrosine)
reacted with acetic anhydride in refluxing (r0)..

The mechanism of the above reaction sho*n in scheme 2.
o

―

 HO
―H20

0

0

cHs

Scheme(2) shows mechanism of reaction of amino acid with anhydride

_ The IR spectra showed the disappearance ofthe NH2 stretching
bands. UV spectra showed two intense absorption maxima at 326 ani
250 nm which tentevly attributed to n-rn' and n-,n' electronic
transition respectively.Reaction befween corresponding compound (1)
and_ hydrazine hydrate afforded t-amino-+1+_hydroxyihenyt;_2_
methyl- I H-imidazole-5(4H)-one(2) The structure ofli; wai .oni,...a
by presence of NH2 stretching vibration at3220-3310 cm-,, in addition
to the other bands . UV spectrum exhibited two distinguishable 1, _""
346 nm and 288 nm which clearly due to n---a' and n---n' transitioril
(red shift) respectively. Schilps bases derivatives (3a _ d) were prepared
by condensation of amino group of imidazole derivative (Z;- rvittr
aromatic aldehydes in absolute ethanol.Azomethine group (CH:N)
appearance at 1680-1640 cm-'. The UV. spectra showed two intense

CH―CooH
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maxima at 395-309 cm-lnm and at 240-210 nm due to n-'ru* and n-+n*

transition respectively. The reaction of the above Schiff s bases (3a - d)

with 3,5-dinitrobezoyl chloride and subsequent reaction of above

reaction products (4a - d) with thiourea were calried out. Moreover

treatment of Schiff s bases with the above acid chloride results in the

formation of (4a - d) in which the two groups (Cl and ArCO) were

introduced in the same step of reaction. This reaction was followed by

appearance of absorption bands at 1680 -1635 cm-l and at76O- 740 cm-l

due to C:O and C-Cl moieties, The reaction of products (4a - d) with
thiourea afforded thioureas products (5a - d). These compounds (5a -

d) were characterized by their IR and UV.. Spectra. New doublet

a6sorption bands in the rLgion 3360-3200.m-' *ere attributed to NH2

and NH functional moieties. Other characteristic bands in the region

680- 630 c--' co.."lated to C-S moiety. Moreover the band of C-Cl

around 760-740 cm-' hat disappeared. U.V spectra of compounds (5a -

d) showed intense bands at 310-386 nm and 201-264 nm which belong

to n + n* and Tt --+ TE* transition respectively. The

biological activities of these synthesized compounds on the activity of
Monoaminooxidase (MAO) enzyme in human serum were studied ir
vitro. The results obtained showed that all compounds (except

compounds 4a, 4d,5c , 5d which did not appear any significant effect

on the enzyme activity) causes inhibitory effects on the MAO enzyme

activity as in figures (1 and 2) which showed the relationships between

compounds concentrations versus percentage of inhibition. From these

figures we observed that the percentage of inhibition increased with
increasing the compound concentration and the inhibition percentage

ranging between (51%-70%) at concentration up to (0.01M) as shown in

figure (3) Different concentrations of the substrate were used to study

the type of inhibition, the results obtained from line weaver-burke plots

indicated that compounds (3a, 3c, 3d , 4b, 4c and 5a ) acted as

competitive inhibitors, while compounds (1, 2, 3b and 5b ) caused

mixed type of inhibition. The kinetic properties of these inhibitors
(K*upp, Vrro and K1) were also determined from line weaver-burke plots

as shows in figures (1 - 10) and table (2).

Structure - inhibition relationship
Figures ( 1 - 10 ) summarize the inhibition screening results of the

study compounds. The results indicated that all compounds had hardly

inhibition and the inhibition was increased with increasing the

concentration of compounds in solutions. Compound 2 had a good

inhibition for enzyme (MAO) but compound t had hardly inhibition for

same enzyme, that is to say , the activity of inhibition of compound that

was substituted by N-NHz group at the position 1 in ring was lower than

the activity of inhibition of compound that was substituted by oxygen in
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the same position. change of the NHz group by replacement of the two
hydrogen atoms with azomethine group in compounds 3a - d , resulted
in some increase in activity. The inhibition activity was increased when
benzidene group in compounds 3a - d had donate group and was
decreased when the same group had electron withdrawing group.
compounds 4b and 4c showed decreasing in inhibition activity with
substituted 3,5-dinitrobenzoly at the nitrogen atom of azomethine
group, which mean the sterichandrance was effected on the inhibition
activity in additional , the electron withdrawing groups in 3,5-
dinitrobenzoyl was increased the action of sterichandrance.

Table -2:The kinetic properties of enzyme with new compounds .

Comp. No K mapp(M) Vmapp
(pmol/ml/min)

Type of inhibition

1 0.33 Mixcd
2 0.4 66 Mixed
3a 0.4 competitive
3b 0.58 ⅣIixed

3c 0.28 47.1 compet tive
3d 0.31 compet lve
4b 0.31 52.1 competitive

4c 0.38 competit Ve
5a 0.28 competit Ve
5b 0.4 55.5 Mixed
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Fig.-2: Line weaver -Burk plots of enzyme with compounds (2)

compoundl
Owthoutinhibitor

ewith inhibitor

‐20  ‐15   ‐10   ‐5

Fig.-3: Lineweaver -Burk plots ofenzyme with compounds (3a)

一
´
　

　

　

　

●

compound 10
O withoutinhibitor

O wthinhibたor

-25  ‐20  ‐15  -10   ‐5 ０

ト

10   15   20   25   30

90

●
　

　

　

　

　

一
一



Al- Mustansiriya J. Sci Vol.21,No3,2010

Fig.-4:Lineweaver -Burk plots of enzyme with compounds (3b)
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Fig.-S: Line weaver -Burk plots of enzyme with compounds (3c)
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ABSTRACT

Thc unsaturated fatty acid consists of oleic and linolcic acids.Both of these acids

contain carbonyl groups and double bonds.The carbonyl group structure enhances

the adsorption process of the palrn olein on the metal surfacc.However,not rnuch

work has been reported on the use of palin olein as corrosion inhibitor.This paper

focuscs on the effect of palrn olein as corrosion inhibitor for alunlinum in l ⅣI I―ICl

solution.Aluminum samples were exposed in l M HCI solution with or withoutthe

prescnce of inhibitor for weight loss measurement test. The corrosion study was

pcrfolllled at room tempcrature with different concentrations of inhibitors.The

sample was retricved every few hours within 48 hours for weight ineasurement.It

was found that inhibition efflciency of the palln olein is comparable to that of thc

commercial inhibitor. Frolln thc adsorption isothemm study, it was shown that the

palm olein protccts the Al surface through physical adsorption.

INTRODUCTION
Considerable efforts are inade to flnd suitable compound to be used as

corrosion inhibitor in various corrosive mediao Many work were
conducted to exanline extracts from natural substances. The extracts

contain nlixtures of compounds having oxygen, sulphur and nitrogen

elements, which help in the corrosion inhibition process. These

compounds naturally are antioxidants,cheap and environmentally safe.

Thelr use

as corrosion inhibitor has been preferred, both for econonlic and

en宙ronmental goals(1).One Ofthe plants which have been successfully

used as corrosion inhibitor for Al in HCI solution is vanillin(the key

component in vanilla navoring)(2)。 Vanillin is an aromatic aldehyde

containing carbonyl,methoxy and hydroxyl groups arranged around the

aromatic ring.The adsorption ofvanillin on Al surface would take place

through all these functional groupso Subsequently,の ″′′Jα ′
`1霜
″′″
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(family of Cactaceae) extract was also found to be a good corosion
inhibitor for Al (3). The Opuntia extract contains mainly polysaccharide
which is a mixture of mucilage and pectin. It also contains at least seven
non-volatile acids including malic and citric acids. The adsorptions of
these compounds on the electrode surface make a barrier for mass and
charge transfers. This situation leads to a protection of the metal surface
from the attack of the aggressive anions. The degree of protection
increases with increasing of the surface fraction occupied by the
adsorbed molecules. As the extract concentration is increased, the
number of the adsorbed molecules on the surface increases. Recently,
(4) reported the promising use of palm olein as corrosion protector for
mild steel in acidic solution. Palm oil contains equal amounts of
saturated and unsaturated fatty acids which are palm stearin and palm
olein, respectively. The unsaturated fatty acid portion consists of oleic
and linoleic acids. Both acids contain carbonyl groups and double bonds
(5). The carbonyl group structure enhances the adsorption process of the
palm olein on the metal surface, due to this property; palm olein has a
promising characteristic as a corrosion inhibitor. However, almost no
work has been reported on the use of palm olein as corrosion inhibitor
for aluminum. Therefore, this work will focus on the effect of palm
olein as corrosion inhibitor for aluminum exposed in I M HCI solution.

rhe materi,r,,dyt#),Y*:t fl?rHlf,*,'* .,,", (Ar 606 r )
sheet, with the chemical composition of 96oh Al, 0.8% Si, 0.7Yo Fe,
0.4% Cu, l5o/o }uIn, 1.2% Mg, 0.35Yo Cr, 0.25%o Zn and 0.15% Ti. A
stock solution of the corrosion inhibitor was prepared by blending the
palm olein (PO) and poly (oxyethylene) x-sobitane-monolaurate (T20)
with a weight ratio of 5:l of PO to T20. The PO was obtained from
crude palm oil supplied by Jugra Palm Oil, Banting, Selagor, Malaysia
and the main composition is oleic acid. T20 was used as emulsifier to
enhance the solubility of the palm olein in I M HCI solution. In
preparing a stable inhibitor, 25 volYo stock solutions (POT20), 0.5 volYo
hexane (H) and the balance distilled water was blended at the speed rate
of 125 rpm at 50 oC for I hour. The blended solution was let to settle
down in a separating funnel for I day before bottom layer (POT2OH)
was collected as the soluble and stable palm olein inhibitor. In preparing
the desired concentration of corrosive media, a specific volume of
POT2OH was added directly to the corrosive solution, which was 1 M
HCI solution. The Al 6061 sheet of thickness 3-mm was cut into pieces
with dimensions of 2 cm by 3 cm. A small hole of 2 mm diameter was
drilled at the edge of the sample for hanging purposes. The sample plate
was hand-polished with 180 followed by 600 grade sand paper and
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washed with distilled water. The dimension and weight of the plate was

accurately measured.
Prior to conducting the coffosion test, the Al plate was degreased by

dipping it into acetone for 30 minutes, followed by drying. With the aid

of a nylon thread and glass rod, the plate was suspended in a 300-ml

beaker containing 250 ml corrosive solution, enough to cover the

surface of the plate for 48 hours at 26 oC. The corrosive solution was

continuously stirred at a speed of 725 rpm. To prevent from evaporation

and contamination, the corrosion solution was covered by parafilm. The

effect of inhibitor concentration on coffosion rate was determined by

varying the volume of POT2OH from 0 to 50%, with an increment of
10% (vol), in I M HCI solution. Commercial inhibitor (COM) was used

as the reference in the determination of inhibition efficiency of
POT2OH.

RESULTS AND DISCUSSIONS
Figure L shows the corrosion rate of Al 6061 in 1 M HCI solution at26
oC with and without the presence of the inhibitor POT2oH. The

corrosion rate of Al without the presence of POT2OH is significantly

higher as compared to the other solutions with the presence of the

inhibitor. Corrosion is caused by the presence of water, air and H* that

accelerate the corrosion process of the Al. The corrosion reactions

involved can be represented by the anodic reaction, which is the

dissolution of Al and is accompanied by the cathodic reaction, which is

the evolution of Hz as shown by the following reaction:

Al --- Al*3 + 3e (anodic reaction)
2H + 2e - Hz (cathodic reaction)

(1)
(2)

For the first three hours of immersion time, there is a sharp increase of
the corrosion rate. The increasing corrosion rate is due to the corrosion

reaction caused by the breaking up of natural passive film possessed by

Al. However, by increasing the immersion time from 3 to 48 hours has

reduced the corrosion rate of Al. The decreasing of the corrosion rate is

due to the presence of corrosion product which covered the Al surface'

Adding und ir.t.asing the concentration of inhibitor (POT20H) have

markedly reduced the corrosion rate of Al. The significant difference

between the corrosion rate of Al with and without the presence of
POT2OH indicates the positive effect of the inhibitor. This finding

shows that the inhibitor has the capability in protecting the Al surface

by forming a passive film. In general, as shown in Figure 2, an increase

in the concentration of inhibitor has reduced the corrosion rate of the Al.
It was observed that the lO, 20 and 30 volo/o POT2OH have given
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similar corrosion behavior. A significant decrease in the corrosion rate

for the first three hours of immersion test was most probably due to the

ability of the POT2OH in forming the protective layer which covered the

Al surface. However, after prolong exposure in the corrosive solution;

the chloride ions (CI') are able to penetrate the uncovered surface due to

insufficient surface coverage by the passive film. Hence, an increase of
the immersion time to 24 hours has caused gradual increase in the

corrosion rate. As mentioned earlier, this was due to the breaking off the

unstable passive film on the metal surface. Subsequently, as the

immersion time increased to 48 hours, a gradual decrease in the

corrosion rate was observed. This phenomenon indicated the

reformation of the passive film. The 40 volVo POT2OH has shown slight

difference in the corrosion behaviors as compared to those of the l0' 20

and 30 vol% POT20H. For the first six hours, there was a gradual

decrease in the corrosion rate, which indicates the ability of POT2OH in

protecting the Al surface. The increase of surface protection from

co.rosion from 3 to 6 hours was revealed by the lower vol% of
POT20H. Further increase in immersion time to 48 hours has shown a

gradual increase in the corrosion rate, which indicated the breaking off
of tn. pOT2O}I film. The 50 vol% POT2OH has exhibited low corrosion

rate with slight reduction and has achieved almost equilibrium even

after 48 hours of immersion' This indicated that the 50 vol% POT2OH

has the ability to protect the Al surface form corrosion beyond 48 hours

of the test. Generally, an increase in the concentration ofPOT2OH from

10, 20 and 30 vol%o; to 40 vol% and 50 vol% has prolong the protective

film life from 3 to 6 hours and beyond 48 hours, respectively' As

reported by (6), the concentration of an inhibitor reaches its critical

micelle concentration (CMC) that when the amount of weight loss

reaches equilibrium. As shown in Figure 3 and Table 1, the corrosion

behavior of Al in different amount of COM inhibitor is almost similar to

that of POT20H. Nevertheless, the corosion rate of the Al in COM was

slightly lower as compared to that of POT2OH. As depicted rate and

inhibition efficiency (IE) of the 50 vol% of COM were almost similar to

those ofthe 50 vol% POT20H; whereby 100% IE has been achieved'

This indicated that the inhibition behavior of POT2OH was comparable

to that of the COM. Metal surface covered (0) by the inhibitor for

different concentration of inhibitor (C) is presented in Table 2' In
general, 0 increases with increasing C. The correlation between C, 0 and

th. 
"rr"rgy 

of adsorption can be determined by plotting an adsorption

isotherrn and by calculation. Figure 4, suggests that the experimental

data fitted the Langmuir adsorption isotherm relationship. This isotherm

postulates that there is no interaction between the adsorbed molecules

and the energy of adsorption is independent on the 0. Langmuir
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adsorption isotherm can be
(3):

Vol. 21, No 3,2010

represented using the following equation

:+C
OK

InK:[n_-

Where C is the extract concentration and K the equilibrium constant for
adsoqption. K is evaluated from the intercepts of the plots and is related
to the standard free energy of adsorption, A G0 uo by

I AGou6

(3)

(4)
55.5 RT

where (l/55.5) is the standard molar of water in the solution. From the
plotted and calculated data, the values of K and A G0 66 &re 58.82 and -
20.12 kj / mol for the Por2OH, and 1l l.l I and -21.70 kj / mol for the
COM. These values indicated physical adsorption on the transfer of unit
mole of the POT2OH and CoM from solution onto the Al surface. The
negative sign of the free energy of adsorption indicates that the
adsorption of the inhibitor at the Al surface is a spontaneous process (7).
Palm olein POT2OH was found to be good inhibitor at the concentration
of 50 voloh in I M HCI solution. The corrosion process was inhibited by
adsorption of the Por2OH on the Al 6061 surface following Langmuir
isotherm relationship. The low value of the calculated standard free
energy suggesting physical adsorption of the Por2OH on the Al 6061
surface. while the negative value showed that the adsorption was a
spontaneous process. Inhibition efficiency and adsorption behaviors of
POT2OH are comparable to COM.
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Table-l: Inhibition efficiency of COM and POT2OH at diflerent concentration

Table'2: Effect of concentration of inhibitor on the surface coverage, 0, (immersion
period, 6 hours)

Concentration of inhibitor,
C, (vol/vol)

Surface coverage(0)(IE%/

100)

POT20H COM

0.10 0.91 0。95

0.20 0.94 0.96

0。30 0.95 0。99
0.40 0。 99 1.00

0.50 1.00 1.00
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Figure-l: Corrosion rate of AI 606 in I M HCI solution with and without the
presence of POT2OH
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Time
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30 6 96 95
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Risk Assessment Related to Contamination of Terrestrial Food Chains by Atmospherically Deposited
Lead Particles

Muhannad , Nabeel and Mohammed

regulated by the EPA (10-4). Infants and children are found to be at greater risk than
adults due to lower body weight (Rishr,1o (0.13%) > Risklnl,,,1 e.034%) > Risku6ult
(0.015%). Based on the allowable risks for carcinogens that are regulated by the
EPA, the maximum contaminant levels (MCLs) have been derived for lead
concentrations in vegetables (0.235 mglkg), fruits (0.234 mglkg) meat (0.026
mg/kg), milk (0.009 mg/L), milk products (0.011 mglkg), and surface soil (31.8
mdke).

INTRODUCTION
Air pollution is certainly not a new phenomenon. Indeed, early

references to it date to the middle ages. In more recent times, though
still decades ago, several serious episodes focused attention on the need
to control the quality of the air we breathe. Air pollution may be
described as contamination of the atmosphere by gaseous, liquid, solid
wastes or by-products that can endanger human health and welfare of
plants and animals, attack materials, reduce visibility, or produce
undesirable odors. Although some pollutants are released by natural
sources like volcanoes, coniferous forests, and hot springs. The effect of
this pollution is very small compared with that caused by emissions
from industrial sources, power and heat generation, waste disposal and
the operation of internal combustion engines. Fuel combustion is the
largest contributor to air pollution emissions caused by man, with
stationary and mobile sources equally responsible [].
The scientific objectives of this study are:
(1) Investigate the environmental transport of released lead particles to
the atmosphere through terrestrial pathways:
- Deposition of airborne particles on the soil surface and edible portions
of vegetables and forage;
- Biological uptake from soil by roots for vegetables or fruits consumed
by human or forage consumed by domestic or wild animals;
- Transfer of lead particles to animal products through feed and public
intake through ingestion of agricultural crops and animal products.

The concentration of lead particles in the terestrial plants and
animal products is predicted in this study by using temestrial food chain
mathematical models.
(2) Estimation of the health risks to individuals in Baghdad's population
as a result of ingestion of deposited lead particles on and in foodstuffs
(agricultural groups and animal products) in both the near and long
term. In other words, to provide perspective with respect to the potential
importance of lead transfer from ground deposition and land surface
into food chain as a contributor to the risk of health effects associated
with lead emission. The association between lead ingestion and the
development of adverse health effects to the exposed individuals in
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Baghdad population are evaluated in this study by using linear,no‐

threshold(LNT)dose― response model.

(3)To deternline which population groups(infants,children or adults)
should be the prirnary target fbr protection.

(4)Der市ation of maximum contaminant levels(MCLs)for lead
concentration in food Crops(Vegetables and fruits),animal products

鰍 魁 ミlp郡 ∫h∬肌 島 孵 t譜轟 霧PLttkSf°
r

MATERIALS AND ⅣIETHODS
Sampling of lead fallout rate as a reSult of gravitational settling is

used in this study as a tool to evaluate the risk of health effects to

lttofttT麗師浄/お宏冨鮒寧tr捕揮1彗轟lead particles in Baghdad city is esti

[2]:

軋=耐         
…①

where wi and w2 are the weights ofthe collector at the start and end of

collection(mg),A is the surface area Ofthe collector(m2),and T iS the

:器営1服騒脚i壇鳳翼鯖l燎tr認蹴蹴蹴
ways. The lead concentrations in the collected particles samples are

measured in thiS Study by using Flammable Atonlic Absorption
Spectrophotometer mode1 210,VGP(Buck,USA)。

RISK ASSESSMENT

“
h誌11器3is胤・T聞艦1lКh轟:ごLz磁,堂器艦
艦卿 11ま跡蹴麟脚綱縣讐襦It has been estirnated that about or

are deposited in the respiratory systern,and that about half ofthese are

空獄i:盟轟脚謝殿冒往塗ξ麗::Ь轟腑:翼:::罪縄

[Lξ署1ぷ庶y紺:y鮒潮
Vari∝ C̈∝dngわ age md s∝ ,■
es have more Pb in their bloOd than

fernaleso Mean Pb content in children is sometiines higher than adults.

NIleasurements made in actual cOrnrnunities suggest that an increase in

airbome lead concentrttion of l μg/m3reSults in an increase of about

lつ μg/100 mL in blood lead level[2].For European adults,values
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below 30 1tgll00 mL are considered nornal, whereas Pb concentration
in blood above 70 pgll}O mL is poisonous [4], with possible severe
brain damage or death, occurs at levels somewhat above g0 pgl100 mL
t5]. The principal health effects of lead exposure is central and
peripheral neryous system damage; kidney effects; highly toxic to
infants and pregnant womenl2l.

Lead is emitted to the atmosphere primarily in the form of
inorganic particles. Much of this is removed from the atmosphere by
settling in the immediate vicinity of the source. Airborne liad may
affect human populations by direct inhalation, in which case people
living nearest to highways are at greatest risk, or it can be ingestel after
the lead is deposited onto foodstuffs. The mean exposure concentration
of contaminants is used with exposed population variables and the
assessment-determined variables to estimate contaminant intake. The
chronic daily intake cDI (mglk{day) of contaminants through
ingestion pathway can be obtained as follows [2]:
CDI= C*IR*ED*f
BW*LT … (2)

where c : contaminant concentration (mg/kg), IR : intake rate
(kg/day), ED : exposure duration (day), f : absorption fraction
(dimensionless), BW : body weight (kg), LT : rifetimq (day). Adults
humans absorb 10-15% of ingested lead; however, children absorb up to
50% of ingested lead. absorption also increases in children suffeiing
from iron or calcium deficiencies [3].

TERRESTRIAL FOOD CHAIN PATHWAY
For conditions of prolonged deposition, such as from discharges,

the following equation may be used to estimate the concentration C,;
due to direct contamination of material i in and on vegetation [6]:
(- _ d,crfl -exp(-]"r,t")]Lu,i,r = 

,* ... (3)

where cui is measured in mg/kg dry maffer for vegetation consumed by
humans,
di is the average total daily deposition rate (from wet and dry processes)
of material i on the on the ground, including deposition either on
impervious surfaces or on to both vegetation and soil 1mg.m-2.d-r;,
a is the fraction of deposited material intercepted by the edible portion
of vegetation per unit mass (or mass interception factor, m'tugl as the
result of both wet and dry deposition processes; for pasture foiage the
unit of mass is conventionally given in terms of dry weight; urd fot
fresh vegetables the unit is in wet weight (Table (3)),
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)"r, is the effective rate constant for reduction of the concentration of
material i from crops (d-'),
t. is the time period that crops are expose to contamination during the

growing season (d).
di : (Vo + V*) Ce ... (4)

where V6 is the dry deposition coefficient for a given material (m/d),

v* is the wet deposition coefficient for a given material (m/d),

Ca is the atmospheric concentration of airborne contaminant

(mg/m3).- 
Deposition from air is ordinarily expressed in terms of the product

of the diposition velocity and the air concentration. Deposition velocity

V6 is a function of both wind speed, atmospheric stability, particulate

size, and surface roughness, but can be approximated in cm/s by:

Va : 0.0003 u do ... (5)

in which u is the wind speed in m/s and d, is the particulate diameter in

p m. The mean wind speed in Baghdad city is 1.5 m/s (from previous

studies). Most airborne lead occurs as fine inorganic particles of
submicron size < 1 pm. Some lOYo or less occurs as organic (i.e. alkyl)

lead arising from petrol which has escaped combustion; and the

remainder is inorganic, e.g. chlorides and carbonates [7]'
The contaminant concentration in vegetation arising from indirect

processes (from uptake from the soil and from soil adhering to the

vegetation)is[6]:

Cvl,2=L*C■ … (6)

where Cr,1,2 is is measured in mgikg dry matter for vegetation consumed

by graziiganimals and in mg/kg fresh matter for vegetation consumed

by humans;
f, is ttre concentration factor for uptake of the contaminant from soil by

rAibt. parts of crops (mg/kg plant tissue per mg/kg dry soil). It is

conserv;ively assumed that all material removed from the atmosphere

becomes uruilubl. for uptake from the soil; in addition, the selected

values also implicitly take account of the adhesion of soil to the

vegetation (for pastuie forage the unit of mass is for dry matter; for

vegetation consumed by humans the unit is for fresh weight).

C.; is the concentration of contaminant i in dry soil (mg/kg),

Csl is deflned by[6]:

%= ….(7)

where tb is the duration ofthe discharge ofmaterial i(d);

p is the standardized surface density for the effective root zOne in soil

(kg/m2dry sOil)。
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Eq.(7) refers to the total deposit and neglects the amount which is
adsorbed to the vegetation. The total concentration of the radionuclide
on the vegetation at the time of consumption is [6]:
C,,i = (C",,,, * C,,,,, )exp(-l,,tn ) ... (8)
where cu,; is measured in mg/kg dry matter for vegetation consumed by
grazing animals and in mdkg fresh matter for vegetation consumed by
humans;
)", is the rate constant for radioactive decay of contaminant i (d-ry, 1 :
0 for conservative pollutant;
t6 is a delay (hold-up) time that represents the time interval between
harvest and consumption of food (d).
CONCENTRATION IN ANIMAL FEED

The concentration of contaminant i in animal feed is calculated by
[6]:
Co,i = foCn,, + (l - fr)Cp,i ... (9)
where Cn; is is the concentration of chemical i in the animal feed (mglkg
dry matter);
cu,i is the concentration of chemical i for pasture, calculated using
Eqs.(5) and (8) with t5:0 (mg/kg, dry matrer);
Co,i is the concentration of chemical i in stored feeds (mg/kg, dry
weight), calculated using Eqs.(5) and (8) and substituting co,i for cu;
with t6:90 d;
f, is the fraction of the year that animals consume fresh pasture
vegetation (dimensionless).

INTAKE OF CONTAMINANT BY AMMALS AND TRANSFER TO
MILK AND MEAT

The intake of contaminants by animals depends on animal species,
mass, age and growth rate of the animal, the digestibility of feed, and in
the case of lactating animals, the milk yield. For generic calculations,
grazing animals assumed to be cattle which, during the grazing season,
are on a diet of fresh pasture only.

CONCENTRATION IN MILK
The concentration of a contaminant in milk depends directly on the

contaminant concentration of the feed consumed by the lactating
animal, with the value of Cai calculated with Eq.(l l). The concentration
of contaminant i in milk is estimated as [6]:
C-,i = F.(C",,Q. *C*,iQ*)exp(-1.,1,,) ... (10)
where C,n,i is the concentration in milk of contaminant i (-g/L);
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F. is the fraction of the animal's daily intake of the contaminant that

appears in each liter of milk at equilibrium (d/L) (specific to dairy

cows);
Cn; is the concentration of contaminant i in'the animal feed (mglkB, dU
matter);
C*,i is th, .on..ntration of contaminant i in water (mg/m3);

Q. is the amount of feed (in dry matter) consumed by the animal per

day (kg/d);

Q* ir the amount of water consumed by the animal per day (m3/d);

1,, is the rate constant for radioactive decay of contaminant i (d-'); I,: 0

for conservative lead particles;
t* is the average time between collection and human consumption of
milk (assumed to be one day for fresh milk).

CONCENTRATION IN MEAT
The contaminant concentration in meat is calculated in the same

way as the concentration in milk. The same constrains exist [6]:
Cr,i = F, (C",,Q, * C*,,Q* ) exp(-}"'t, ) … (11)

where C61 is the concentration of contaminant i in animal flesh (mg/kg);

Fi is the fraction of the animal's daily intake of a contaminant that

appear in each kg of flesh at equilibrium or at time of slaughter (d/fu);

Qiir tt. amount of feed (in dry matter) consumed by the animal per day

(kdd);
t1 is the averuge time between slaughter and human consumption of
meat; a default value is 20 daYs.

Literature values for the various parameters in the terrestrial food

chain mathematical models are listed in Table (l).

RISK CHARACTERIZATION
Carcinogenic risk is a function of the chronic daily intake and the

slope factor [8]:
Risk: CDI * SF

rvhere Risk: the probability of carcinogenic risk (dimensionless),

CDI: chronic daily intake (mg/kg.day),

SF : carcinogenic slope factor (kg.daylmg), also called potency

factor (PF). Slope factor for lead ingestion is taken to be 4.2*10-' l9l.
The dose-response curves for carcinogens are assumed to have no

threshold; that is, any exposure produces some chance of causing cancer

12, 4l.Default values for body weights and human consumption of
various foodstuffs are listed in Table (2).

… (12)
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Table -l: Default values for the parameters used in the terrestrial food chain models
6]:

Parameter Dcfault Value
cr (mass interception factor for food crops (wet weight)) 0.3 1nZ/kg

o (mass interception factor for forage vegetation (dry
weight)) 3 m2/kg

1"., (environmental removal rate for all plant surfaces) 0.05 d-r
λ
i 0

le(applbs to foOd crops) 60d
tc(翌赳たS tO fOrage grasses) 30d
F, (Forage, dry weight, m/kg plant dry weight per mgtkg soil
dry weight) 0.1

Fv(cropS,fresh weight,mg/kg plant fresh weight per mν kg
pil dry weight) 0.02

t6 (refers to 60 y exposure
lifetime of vehicles in Iraq)

period, the assumed operating
21900d

p (effective surface soil density, 0-10 cm, dry weight soil) 130 kg/m2
th(applies to forage) 0
tr., (applies to stored feed for animals) 90d

O CrOpS) 14d
Ш 0.061n'/d

Qw(meat) 0.04 in'/d

Qm(milk) 16k角/d

Qf(meat) 12kノd
fp 0.7(unitlCSS)
Fm(milk) 3*10‐

4d/L

Ff(meat) 7*10~4d/kg

20d
ｔ
ｍ
一

ld

Table -2:
children a

Foodstuffs consumption rates and average body weights infants,
ldren and adults 10 121:

Exposure Source
P2⊇里lati9n group

Infant(1<age(y)<2) Child(age<15y) Adult(agc>15y)
Body weightrk2) 10 14-26 70
Mcat     ingestion

(kg/y)
Not applicable 7 13

Milk ingestion(L/y) 300 160 150
Milk products
ingestion (ks/v) Not applicable 30 58.4

Vegetables
ingestion fts/v) Not applicable 56 90

Ｆｒｕｉｔｓｍ
lngestlon

Not applicable 25 47.45
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RESULTS AND DISCUSSION
Multi-step risk assessment process is used in this study to evaluate

the public-rreattrr problem of lead pollution in Baghdad city. The first

step is making quantitative measurements of deposited lead

concentrations in the residential, commercial and industrial areas of
Baghdad city. The second step is estimation of the internal exposure by

evaluation of the daity intake of lead by the local inhabitants living in

the area of the study by using terrestrial food chains mathematical

models. A quantitative forecasting of the food chain transport

mechanisms is used to predict the lead doses to human from a given

deposition rate in the environment. The receptors annual Pb intake

through food chain pathways are given by the product of the respective

concelntrations of pt in the agricultural crops and animal products by

the receptors annual intake of these foodstuffs. The last step is making a

correlation between the dose administered and the response or damage

produced for the local inhabitants living in the area of the study by

using alinear,no threshold (LNT) dose-response model (Eq.(12)). The

type of environmental impact analysis undertaken in this study relies

heavily on predicted values produced by using terrestrial food chain

mathematical models and a statistical linear no-threshold (LNT) dose-

response model. The key objective of the analysis undertaken in this

study is the quantitative estimation of doses and carcinogenic risks to

individual members of the Baghdad public from releases of the airborne

lead to the atmosphere in both the near and long term. The gravitational

settling rates of airborne lead particles are presented in Table (3)'

The environmental consequences aSsociated with atmospheric

deposition of lead particles are contamination of crops, forage, milk and

meat. The ground contamination following gravitational settling of lead

Tahle -3: Mean observed Pb rate in Cit

GPS coordinates (m)
Location

Pb deposition rate (mg/m2ld;

Northine Easting Indoor Outdoor

442769.179 3687252.139 Al¨Alawi(industrial arean 1.122 1.441

438554.28 3680705.877 Al-Bava'a (Heaw traffic conditions, market) 0.091 1.041

451310.75 3686270/73 Baghdad Al‐Jadida(Urban area) 0.003 0.100

452870.299 3679871.206 AL-Zafaraniya (U rban area) 0.179 0.439

444481.009 3692150.21
Al-M.rstamiriyah (urban area, heavy traflic
conditions)

0.623 1.779

443235.163 3697184.573 Al-Sha'ab (Urban area) 0.316

444644.58 3683216.62 Al-Karada Al-Sharqiya (near Al-Dora ref4qy) 1.243

442678.34 3689044.75 Al‐Karkh(Hay Al‐Turath) 1.447

439199.61 3686806.26 Al-Mansoor (Heavy traffi c conditio4q) 0.538

439683.61 3680473.96 Al-Ealam (Urban area) 0,747

Mean T standard deviation 0.403+ 0.467
0.909+
0.562
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particulates would results in contamination of foodstuffs such as milk
(0.203 mg Pb/L milk), meat (0.356 mg pb/kg meat), forage (42.383 mg
Pb/ kg forage), fruits or vegetables (5.184 mg pblkg food crops).

The necessary information needed in quantitative health risk
assessments include the body weights for different population groups,
amounts of contaminated air and food that find their way into each
exposed person's body are listed in Table (2). An individual is assumed
to weigh 70 kg (adult), 26 kg (child) or l0 kg (infant) and ingest
foodstuffs at the rates listed in Table (2). Atmospherically settled Gad
particles are incorporated metabolically into food plants and animal
products and ultimately find their way into the bodies of humans at the
rates presented in Table (4). The high risk estimates for children
individuals shown in Table (5) was attributed to the higher chronic daily
intake rate than infants and lower body weight than adults and due to
different dietary habits. The percentage contribution to the total daily
lead intake through terrestrial food chain pathway for adults individuals
is illustrated in the pie chart shown in Fig.(l). The highest contribution
to the daily internal lead intake to adult individuals is through ingestion
of contaminated vegetation. The contribution from drinking water is
generally negligible when drinking water supplies are drawn from
surface water bodies (Tigris River). The lead dosage administered is
correlated with the response or damage produced by using a linear, no-
threshold (LNT) dose-response model. The chronic daily lead intake
from ingestion of contaminated food is calculated by summing the
contributions from leafy vegetables, fruits, milk, and meat to the diet.
The quantitative forecasting of lead concentration in foodstuffs shows
low tendency of particulate lead to be concentrated from soil by crop
plants in spite of the large quantities released to the environment. Based
on the metabolic and dosimetric information for pb intake
recommended by the EPA, carcinogenic health risk are estimated to the
critical groups of local inhabitants living in Baghdad city by using a
linear, no-threshold (LNT) dose-response model. Risk is estimated in
Table (5) as a quantitative function between lead dose administered and
biological effects. The results of quantitative risk assessment listed in
Table (5) indicate that domestic electrical generators and vehicles
(traffic) provide a potential for internal lead exposure to nearby
individuals and result in detrimental health effects including increased
incidence of cancer. The results of quantitative risk assessment are
written in Tables (a) in statistical terms (risk : number of injuries or
deaths per number of persons exposed to hazard) in order to account for
differences in sensitivity between the most sensitive individuals in the
exposed human population such as pregnant women, babies, the elderly
and normal (healthy) people. Collective population dose and risk are

つ
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found in this study by summing the intake and exposure rates multiplied
by the appropriate risk conversion factors. Children and infant groups

are found to be at a greatest risk than adults due to lower body weight.
Risk is estimated in this study as a quantitative function between

exposure and biological effects. Accordingly, the scientific findings of
this study indicate that individuals in Baghdad population receive Pb at

a rates exceed the acceptable daily intake and increase in adverse health

effects (such as carcinogenic effects, aggressive, hostile, and destructive

behavioral changes, as well as learning disabilities, seizures, severe and

permanent brain damage, and even death) are expected to occur above

natural background rates. Maximum contaminant levels (MCL) have

been derived for lead concentration in foodstuffs included in this study

(Table (6)) based on the allowable risks for carcinogens that are

regulated by the EPA (standards for most.carcinogens are established at

levels that control lifetime risk to tO'-tO-4 121.

Meat (l%) Milk Products (2%o\

Fig.-l: The percentage contribution to the total chronic daily Pb intake for adults

individuals in Baghdad population as predicted by using the terrestrial food chain

models.

Table -4: Age-dependent annual lead internal intake rates by members of the

ronmental modeH

Milk (4%)

Vegetables (61%)

lation estimated envl 1

Ingestion of
Pb intake rate (mg/d)

Infant(1<agc(v)<2) Child (age < 15 y) Adult (aee > 15 y)

―Meat(kノv) 0.003 0.0015

- Mill< (L/v) 0.083 0.044 0.010375

- Milk products (kg/v) 0.008 0.004

―Venetables(kノ y) 0.3975 0.15975

‐Fruits(kノv) 0.1775 0.084125

Total intake 0.083 0.63 0。25975
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Rank Population group Age-dependent population risk

1 Child (age < l5 y) 0.13% (or I extra cancer case per 769 children
individuals)

2
Infant

(l<aee(y)<2)
0.034% (or I extra cancer case per 2325 infants

individuals)

3 Adult (age > 15 y) 0.015% (or I extra cancer case per 6666 adults
individuals)

Risk Assessment Related to Contamination of Terrestrial Food Chains by Atmospherically Deposited
Lead Particles

Muhannad , Nabeel and Mohammed
Table -5: Ranking of exposed groups in Baghdad population on the basis of cancer
risk:

Table -6: Derived maximum contaminant
different foodstuffs and in the surface soil

level (MCL) for lead
based on exposure to

concentration in
the first ranked

population group (children):
Foodstuff MCL (me Pb/ke)

Meat 0.02674
Milk 0.00927
M lk products 0.011905

Vegetables 0.235613
Fruits 0.234437
Surface soil 31.80

CONCLUSIONS
(l) The exposure of the Baghdad population to the deposited lead
emitted from electrical generators and traffic causes possible long term
adverse health effects including increased incidence of cancer. The
results of toxicity analysis and quantitative health risk assessment
indicate that one extra cancer risk incident is expected for every 6666
persons (adults) living in Baghdad city and consume contaminated
foodstuffs.
(2) In Baghdad city, the population receives lo/o of lead from meat
ingestion, 4%o from milk ingestion, 2Yo from milk products, 6l oh from
vegetables, and 32% from fruits ingestion. The individual doses
resulting from the consumption of food crops are l5 times higher than
doses delivered from the consumption of animal products.
(3) The results of quantitative risk assessment listed in Table (5)
indicate that children are the most sensitive group due to lower body
weight (Riska,;16 > Risk;n1r,1> Risku6ul).
(a) The damaging health effects related to pollution from traffic are
expected to increase in the next years as a result of traffic growth in the
urban areas of Iraq and nation-wide ignorance about the dangers of air
pollution problem.
(5) The appearance of cases such as cancer among residents of Baghdad
city is evidence of the harmful consequences and biologically
damaging effects associated with chronic doses of internal lead intake.
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(6)The lifetime cancer risk from continuous internal lead exposure for
the Baghdad population at a mean whole body doSe rate of O.083 mg

Pb/d(infants), 0・ 63 mg Pb/d(child)and O・ 25975 mg Pb/d(adultS)

during a 70 ycar lifetirne exposure is found to be exceed the allowable

l繁讐現温部f]脚腑∬」胤絲鮮電霧1翼翼∬A‐S甘1富
[MaSters,1991].
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ABSTRACT
In this paper,we detelllline the optirnal edge detection threshold value.This

has done by extracting small homogenous blocks from unequal inean regions.Thcn,

from these blocks,wc generate small imagc with known cdges.So,these simulated

edges compared with the detected edges from edge detector method for different

thrcshold values by computing mean square errors be憫Ⅳcen them.Thc mcan squarc

error computed for the total edge image points(Eり,where we used this measure to

determine the best threshold value (tho).

INTRODUCTION
Segmentation is the process that subdivides an image into its
constituent parts or objects. Segmentation is one of the most important

elements in automat.d itnug. analysis because it is at this step that

objects or other entities of interest were extracting from an image for

subsequent processing, such as description and recognition. [5]
Segmentation algorithms generally are base on one of tow basic

properties of gray level values: edge based segmentation and region

tur.O t.g*.ntuiior. The principal areas of interest within this

category are the detection of isolated points, and the detection of lines

anA lOges in an image. The principal approaches in the second

category are base on region. [7]
rrrreitrotoing is widely used as a tool in image segmentation where

one is interested in identifying the different homogenous components

of the image. [1]

Theoretical Considerations
Because of the wide applications of the thresholding operation in a

digital image processing and simple fixed threshold value is rarely

aiequate, a number of thresholding methods have been proposed over

the years. Some of these methods use the manual selection to choose

threshold values while using certain automatic selection mechanisms
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to determine a threshold value depending on the intensity value of the
image. [6]
In this paper, we adopt the previous work [2] and applied it to
different edge operators (Sobel, Kirsch, Variance, and LSLF [3]). This
done by extract square blocks from different homogenous image
region of different means. Then these blocks collected to produce
small image contain different blocks. So, the locations of the edges
between the blocks are known. Hence, can be assuming that these
edges represent the true edges. Example of this simulated image and
its true edges shown in fig. (l: a, & b)

Figure -l:
a) Simulated image contains different blocks extracted from different

homogeneous image targets.
b) True edges image, (edge thickness is two pixels)

The edge detectors apply on the small-simulated image, after that
determines the edges by using threshold value. The resulted edges are
always not all represent true edges. Therefore, we can determine the
amount of error between the true edges and the edges resulted from
edge detector as following equations:

ル=Ⅳ
×ν菖落
口 乙リーJЩχ,到

2

o, = **ZVirA, y> - nE@, D)' El im inateddgeErroronlyfor Edgepoints (2)

,*=l-n*Z?iic-,y)-RE(*,D7'FalseEdgeErroronlyforHomogenuoapoints(3)

Where, TE (x, y), and RE (x, y) are the true edge image, and
resulted edge image, respectively, (NxM) represent the size of
simulated image, and EP is the total number of true edge points in the
simulated image and HP is the total number of homogenous points in
the simulated image.

Accordingly, the quantitative values (Er, Eri, and Er2) represent
the mean square error, for total image plane, and the error for only edge
points, and for homogeneous (non-edge) points only. So, can be
determining amount of edge error that produced from using the adopted

Total Etor 0)
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edge detector. Also, can be evaluating when the error is large in edge

points or non-edge points. Hence can be adjusting the (h) value to

ieduce the whole errors (Er, Eri, and Er2), see fig. (2) explain the

relation between th-value and the error (Er),

After finding the optimal threshold for the small-simulated
find the edge inimage, can be applying the edge detection method to

the original (large) image.

Figure -2: Relationship between (Er) and Thresholds for House image where the

axis of (Er) multiPlY bY l0^-3

RESULTS AND DISCUSSION
The adopted images (House and AL-Qudis) in this study show in fig.

(4), these imagei of size (256 x 256) pixels and presented 
Py_ 

8

bii/pixel. From each image, we extract different homogenous blocks

from un-equal mean. The generated small image contains simulated

edges. The small images u.td th.i. simulated edge images shown in

fie.(3).
To obtained the optimal threshold value to determine image edge for

each edge detectoi, we performed the edge detector methods (Sobel,

Kirsch, 
-and 

Varian.., und LSLF) 14, 51, the used different threshold

values (th). The resulted edge images compute the errors (Er, Eri,

&Er2).
The results of effor values (Er, Eri, &Er2), are varying with varying

edge detectors at (tho) values. This tabulated in table (l) & (2).

0 10 20 30 40 50 60 70

Thresho:d

Table-1: Results for small-simulated image, from House
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Line

Line

Variance

Variance Kirsch

Sobel

Sobel

Figure -3: Simulated images and the results of edge detection
methods at (tho) values

Table-2: Results for small-simulated image, from Al-eudis

Dctcctors Optimal
‐ eshold

Er E『 1 Er2

S●bel 14 0.000 0,000 0.000

K:●賛h 60 ＾
）
＾
Ｖ
Ｏ

0,001 0.007

Vぶancc 17 0.000 0.000 0.000

Linc 0.055 0.055 0.000

Kirsch
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Figure… 4:Results Edge Detection Using Optimal¶ hresholds(tho)

House QudiS

Sobel Kirsch Line

Variance Variance

Sobel Kirsch Line
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ABSTRACT

In this paper, we consider the strong convergence of sequence of the modified
Ishikawa iterative with mixed errors to a fixed point of uniformly L-Lipschitzian
mapping in framework of q- uniformly smooth Banach space.Considered eror
terms are not necessarily summable.

Our results improve and generalize the recent results obtained by (Yen, Ngain
and Jen) and some others.

INTRODUTION AND PRELIMINARY DEFINITIONS
Let X be an arbitrary real Banach space with norm ll .ll and X' be

the dual space of X. The generalizedduality mapping Jn;X -+2x' (q>l)

is defined by:

ru@)=\f .x':(x,f)=ll,ll' *d llrll=lFll'-'), (l.l)

where (*,fl denotes the value of the continuous linear function

.f eX' atxeX. Further, let C be a nonempty subset of X and T a self-

mapping of C. F(T) and D(T) are set of fixed points and the domain of
T, respectively.

The various mappings appearing in the Definition 1.1 have been

studied widely and deeply by many authers; see e.g., [1-3] for more

details.
Definition 1. Let C be a nonempty subset of Banach space X. A
mapping T :x +x is called:
i.strictly pseudocontractive if for any x,y eC, there exists

).>0 and j(x-y)eJ(x-y)
such that

(■
―り,ノ(χ―ッ))≦ lχ―冽F―λlトーッー(■―ンポ …(1.2)

ii.Lipschitz continuous if there exist a constant L>0 such that
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|■
―ル|≦ Zlχ―ッ1 /ar ttχ ,ッ∈C …o。 3)

iii.uniformly Lipschitzian if there exists a constant L>0 suth that

lV'* -r 'y ll= Lll* - yll t* att x ,y eC ,n ) t . ...(1.4)

We remark that a strictly pseudocontractive mapping is uniformly L-
Lipschitzian with constant greater than I and n:l.
Definition 2. [3], [4,ch.IV.] Let X be a real Banach space. The
modulus of smoothness of X is the function p,:[0,co)+[0,co) defined
by

λO=:岬冊 +ツト牌―ット2レ IJ,レ |≦ 1
X is uniformly smooth if and only if tim sJ') 

0. Let q> I . X is said to betrO T

q- uniformly smooth if there exists a constant c >0 such that p, (r) < ctp .

Lemma 1. l5l Let X be a q-uniformly smooth Banach space and
Jo:X -+2*' be a generalized duality mapping. Then there is a constant

cq such that

|卜
十ッ|「 ≦|レ F+g(ッ ,40))+θ 91レ IF,

…o.5)

…o。6)

for all x and y in X and j (x + y) eJ(x + y)
Therefore, p-smooth space are sometimes referred to as Banach space

smooth of power type p.
The Mann iterative process (with error) and the Ishikawa iterative

process (with error) have been extensively applied to approximate the
solution of nonlinear operator equations or fixed points of nonlinear
mapping in Hilbert spaces or Banach spaces in the literature. See [3-13].

In 1974, Rhoades [2] exlablished weak convergence theorems
of the Mean sequence for strictly pseudocontractive mapping in Hilbert
space.

In particular, he proved the following strong convergence results:

Theorem l. Il2l Let X be a real Hibert space and C a nonempty
compact convex subset of X. Let T :C -+ C be a strictly
pseudocontractive mapping and let {a,} be a real sequence satisfying
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2。MAIN RESULT

Lemma2.1.Let X be areal q― unifbrFnly smooth Banach space and C be

a nonempty convex subset of X with C+C⊆ C,and r:C→ cbe a

unifo.111ly L‐Lipschitzian mapping with constant L>O such that

Fσ・)≠ ②・  Let レ″}た 1,セ″}たl  be bOunded sequences in C and
{α″}た1,{鳥 }准l be real sequences in[0,1]SatiStting the f01lowing
conditions

(′ )Σレ″|く∞,(′J)Σレ″||<∞,"グ Σα″<∞・
″=1             ″=1              ′=1

Let{χ″}be the Sequence generated frorn an arbitrary χl∈ C ,by the

modi■ed lshikawa iterat市e process(1.10)With errOrs.Then

(J)lχ″J―χ
Ⅲ
19≦ (1+a)|卜″―χ

中
|夕

+ら ,∀′≧1,χⅢ∈Fc),
where

,"=gα″(1+Z+Z2)+αノθ7(1+g五 (1+Z)+θ9Z7(2+Z)9~1(1+Z)),
and

t=gα ′Z卜 ″一χず
・
レ″|+α″

9θ
′
Z“ O+Zソ・ レ″ド

+9レ ″1肝 ′J― %― χギ
・

+θ,レ″r+レ″1肝″―χず・・

(ii)There eXiStS a COnstant M>0,lθ og・
'ゴ
И =ァ
言
ら

l suchthat
′+″ -1

牌″+″―χギ≦νレ′―χギ+νΣら,∀η'“≧1,職
+∈
Fc)。

Proo■ (i)Let χ
tt be an arbitrary element in F(T)。 Then it follows from

(1.6)and(1.10)that

肝″.―χJ「 =牌―α″ン″+α″rレ″+ち―χギ
=||(1-α

")χ
″+α″r″ッ″

_χ ホ十
"′ ||'

≦
||(1-α″)χ″+αrrレ″_χ

*19+7←″,ノ90″ .―夕″―χ
+)十θ
91レ″|「

≦
||(1-α″)χ″+α″r″ッ″―χ

輩
|'+91レ″|lχ″刊―γ″―ノ|「

・ +θ夕|レ″lr  …(2.1)
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lt follows from(1.6)that

10-%ン″十∝rり″―χギ〓|卜″―ノー%←″―rり "ll
≦卜″―χ・『―%g←″=『レ

",ノ
タ←″―χ・)+%9%卜″=rレ″ド

≦肝″―χギ+%gKχ″・rり″,ノ9←″―χ・)‖ +%9%卜″・rレ″F…2・Э
From(1.1)and(1.4),wc haVe

Kχ″―r″ッ″ノ9←″―χ・】≦|'″―rレ″‖レ9。″―χ・洲
=牌 "-7り″‖卜"一χJ「

ヨ

≦〈レ″―χ¶―ドレ″―r≒ψ牌"―χ
°
「
ヨ

到χ″―χ¶+Z版″―χl牌″―χ
°
F判

=牌
"―
χ・旧+Z版″―χⅦ牌″―χJ「・ ,

|ッ″
―ノ |=|(1-几 )χ″+几『

″χ″+ソ″―χ
さ
|

=|(1-鳥 )χ″+几r″χ″+ッ″_χ・―鳥χ・+鳥χ
°
|

=|(1-鳥 )(χ
"―
χ
°
)+几 C″χ″―χ

°
)十ツ″

|

≦(1-几 )lχ″―χ
°
|+鳥 |「
″χ″―χ・|+ル″|

≦(1-几 )lχ″―χ
°
|+鳥 Zlχ″―χ・|+ル″|

=(1-鳥 +鳥 Z)lχ″―χ
拿
|+ル″|

≦(1+Z)|卜″―χ
°
|+ル″|,

we have

隔―rり″ブ9← "―χ
・
】乖″―χ
・『+ι卜"―χ
・
Fヨ O+の牌"―χ¶+卜 "》

=牌″―χギ+ZO+ι J卜 "―χ
°「+Z牌″―χ・『

Jレ
″‖

=0+ZO+Z)卜
"―
χ¶+ι牌″―χ丁

ヨ
ル″|   ズ2つ

From(1.4)and(1.6),wc haVe

lχ″―rレ″『=|(χ″一χ・)―につ″―r″χ・】「

≦
lχ″―χず―glrレ″―r″χ・,ブ9(χ″―χ

°
))+ι91rり″―r″χ・F

≦
lχ″―χ
°
「+gl「り″―r″χ・||プ9(χ″―χ

°
)|+ε 91「り″―r″χ・『

≦卜″―χず+φ lッ″―χ
°
|lχ″―χ

8『・ +σ夕Z91ッ″―χ・『,
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and

レ′―ノ「中 +Z】卜″―χ
*|+レ″け

9

=〔絣)← +Z】卜″到+(舞)レレ09
≦いZソ (丹肝″―ゴ+舟レ″F)
≦いZソ・いZ)レ″―χギ+いげ

判
レ″F,

肝″―rレ″卜lχ″―χギ+φ lッ″―χ
Ⅲ
I肝″―χ
中「・+%Elレ

"―
χⅢ『

≦肝″―χギ+グ ((1+Z)肝″―χ
輩
|十レ″0卜″―χ
°「・

+%」

“

2+Zソ・0+→肝″―χ・「十いげ・ル″F)
=牌′―χ・ド+φ (1+Z)lχ″―ノド+φ卜″r牌″―χ

・ド・

+%」 (2+Zソ
・
(1+二 )lχ″―χ

*19+%〃
(2+Z)9・牌″19

=(1+φ (1+Z)+%」 (2+Zソ
・
(1+ι ))肝″―ノド

+φル″1卜″―χ
拿
「
+%」 (2+Zソ
・レ″F。
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(2.o

卜″刊ゴ≦レ″づれ中 +Z← +Z》レ″ゴ +Z卜″―ギト″]
+αノ%(1+φ (1+Z)+%〃 (2+Z)9・ (1+Z))肝″―χギ
+φ卜″1卜″―χ
拿
|夕

・+ε
9〃 (2+Z)9・卜″19]+gレ″1卜″‖―露″―χギ・+%レ″r

=(1+2)肝″―χ°|+0。
Therefore(i)iS Vaid。 ■

Proof (iD It f0110ws from conclusion (i) that fOr all
″,“ ≧l αη′χ

中
∈Fc).

|レ″+″―χ
中
|「

≦(1+2+″ .)|卜′+″→―χ・|「 +α +"ョ
≦(1+ら +″ .)(1+Q+″ _2)lχ″+"_2~χ

Ⅲ
19+(1+ら +″ .)e+"_2+α +″■

≦(1+ら +〃 .)(1+ら +″ _2)(1+ら +″ _3)lχ″+″3-χ
・
|タ

+(1+ら +″ .)(1+ら +″_2)R+″■+(1+ら +″ .)e+″ _2+Q+“■

≦ .“
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≦θ
"Σ lら

肝″_ノ『+θ育
1ら″
方
lQ

.,ll*, -x'll' + u， い，“商

力=″

ら,

where M="ゴら.This shows that∞ nclusiOn(ii)iS alSO Valid。 ■

Theoren1 2。 1.Let X be real q― unifb.111ly smoOth]Banach space and C be

a nonempty closed convex subset of X with c+c⊆ c,and r:c→ c be
an unifo.111ly L‐ Lipschitzian mapping with constant L>O such that
Fc)≠②o  Let 夕″}た1,セ″}たl  be bOunded sequences in C and
{α″}た1,{鳥 }たl be real sequences in[0,1]SatiStting the f01lowing
conditions

(J)Σレ″|<∞,(′J)Σル″‖<∞,“グΣα″<∞・
″=1 ″=1 ″=1

Let{χ″}be the Sequence generated fronl an arbitrary χl∈ c,by the
modifled lshikawa iterat市 e process(1.10)With errOrs.Then{χ ″}
converges strongly to a flxed point of T if and only if{χ ″)iS bOunded
and

l嗅
hfグα″,FC))=0,

whereグ α″,Fσ ))iS the distance from χ
"tO set F(T)。

Proof Suppose that the sequence(1.10)COnVerges strongly to a flxed

point of T.Thus● ″}iS bOunded(since every converges sequence is
bounded)and l聖 hfグ。″,FC))=0。

Assume that{χ ″}iS bOunded and Hm infグ α ″,F『 ))=0。 TO Show that{χ ″}

converges strong to a flxed point ofT.

From Lemma2.1(i),We get

lχ″.―χ
°
|「

≦(1-a)lχ″―χ°F+ら ,∀′≧1,χ・∈Fc)
where

,″ =gα″(1+二 十二
2)+α
ノε夕(1+gZ(1+Z)+θ 9Z'(2+Z)9~1(1+Z))

and

e=gα ″zlχ″―χ
°

19・ ル″|卜
α″
夕
C′ Z9(2+Z)夕・

|レ ″|「
+glレ″|||卜 ″J―ν″―χ

°

F・

+θ
91夕″|夕 +|レ

"||lχ
″―χ°

|「

・
.

ShCe Σレ″|<∞“
グΣル″|く∞,ノηレΣレ″|<∞“

グΣル″|<∞・
″=1

130



Al- Mustansiriya J. Sci Vol.21,No3,2010

■

We have {x,} and {u,}are bounded. Thus, there is a number W>0 such

that

ll*,,-u, -*.ll =w and llx, -*.ll=w ,Yn )t.
Hence

2t, = Z@, 
+ t)w n' 

llr,ll + c,' r' (z + rf ' llr, ll' * q lfu ,llw'' + r, llu,ll' )

< @L + r)w' -' i llr, ll+ c,' r' (z + ry' i llr, lf ,qw " Lllu,ll + r,illu,lln . *
n=l n=l n=l n=l

and, we have

I O = o (t * t + t)fo, * r, (r + qL (r + L) + c oLq (z + t)' -' (t + r))i o,' . *.

This, implies that

llr,., -r'll' =0*4)llr, -r-ll' +0,311r, -,.lf +6,w' *0, ..(2.s)

Now it is clear that

(d(x,*t,Fg)))' <(a1*,,FqD)' + 6,w n *0,.

By Lemm a 7.2 we note that the sequence 
{llr, -r.f } converges, so as

tlre sequence {llr" -r.ll} . By Lemma 1.2 again, we obtain that

Irg@@,,FqD)' exists, so does !y(af*,,r9))). Since

iiminf d(x,,FqD=0, this implies that lim dlx,,F( ))=0.

We claim that {x,; is a Cauchy sequence. From Lemma 2.1 (ii), there

exists a constant M>0 such that

ll*,., -*rll= r llr, -, 
.ll' * r'Y' ,o,Yn,m ) 1, vx - € r'(I).

Since li{ia @ ,,Fq )) =0 and i U, .oo, for an arbitrary e > 0, there exists
n=1

an integerN, > I such that for each n >-N 
,

d(x,,F(r ( t:t- 1 ,*diro.++D'GM ) \uy'u"- fr-o - 6M'y='
Also,

d (x *,, F ( )) .( -:-\/ u:-,- .
' - (raz ) 'r'-'r '

Therefore there exists an xi e FQ ) such that
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グ←“̀D<(券)勾寺・
Hence, by Jensen's Inequality, we obtain that

ll*,*^ -*,11, sz,,(llr, -rill*llr,.. -ri[ )
Since for all n ) Nv we have

llr, -r,'ll' =r llr,, -rill' +u f er
,t =/v r

=MlV.,-,ill'+uf er
t =rVr

<M s 
-L* M e 

-1-<9a t

3M 2q-' 6M 2s-' 2 2c-'
Therefore

ll*,., - *ill' = 
rllr,, -r,' ll' * r'Y' rr

t =Nr

“。(2.6)           .   
｀

=rll,,,-,i[ +u f er

sM € f-+u' l,
3M Zq-t - - 6M zc-l

="J,*2*'
From (2.6), we get

ll*,*. - *ill' < 2," ( :+.:+J= €, yn ) N,m ) t.(2 2s-' 2 zr-',)
This show that {x,}is a Cauchy sequence. Since the space X is

complete, Irgr, exists.

Therefore, we may assume that limx, =x' and it is easy to show that is

a fixed point of T. r

コ
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…(1.7)

improved, unified and

Browder petryshinu's

…(1.8)

the conditions (i)ao =l; (ii)i. n -- @; (iii)limd,, = a <L Then seQuence {x,}
n=l '+@

generated from an arbitrafY xo e C by the Mann iterative process

x,+t=(l-ar)x, *a,,Tx n n20

converges strongly to a fixed point of T.

In 2001, Osilile and Udomene U4l
developed the above Theorem 1.2 and

corresponding result [15] in two aspects:

i. Hilbert space are extended to the setting of q- uniformly smooth

Banach spaces (q>1);
ii.Mann iterative is extended to the case of Ishikawa iterative process.

Theorem 2. Il4.Theorem 2l Let X be a real q- uniformly smooth

Banach space which is also uniformly convex. Let C be a nonempty

closed convex subset of X and T:C ->C be a strictly pseudocotractive

mapping with a nonempty fixed point set F(T). Let {a,} and {B"\ be

real sequence in [0,1] satis&ing the conditions :-

i. 0<a<o,n-' su=(n^*/r)t,-a),Vr>1and for some constant

a,b e(0,1);

ii. i g,' 1*, wherer =min{1,(q-r)}.
n=l

If {x,} is the sequence generated from an arbitrary x,eC by the

Ishikawa iterative process

y,=(l-F,)*,+B,Txn,
x r+t = (l- a,)r, * dnT! r, n 21.

then {x,} converges weakly to a fixed point of T.

In 2003, Lin t6l extended Theorem 1.1 and Theorem 1.2 by

establisting strong convergence Theorem of Ishikawa iterative process

for Lipschitz continuous mappings in real q- uniformly smooth Banach

space. Very recently, Yen, Nagi and Jen [16] extended some results of
Lin [6] by establish the sufficient and necessary conditions for the

strong convergence of {x,} in to a fixed point of T. Namely, Lin [6]

proved the following :-

125



Modified Ishikawa Iterative Sequence With Errors For Uniformly L-Lipschitzian Mappings
Eman

Theorem 3. Let q>l and X be areal q- uniformly smooth Banach space
which is also uniformly convex. Let c be a nonempty closed convex
subset of X with c+C c.C,and T:c -+c be a Lipschitz continuous
mapping with constant L>0 such that F(T)*o.Let{u,} and {v,} be ._

bounded sequences in C and {",1,{8,} be real sequences in [0,1]
satisfying the conditions

tililp,ll .-, riilill,,ll .*, (fi) ia, <o.
n=l n=l n=l

If {x,} is the sequence generated from an arbitrary x,eC by the
Ishikawa iterative process with errors:

y, = (l- F,)x, + B,Tx, *v n ,

xr+t=(l-ar)x,*drT!,+ur, n2l, ...0.9)

then {x,} converges weakly to a fixed point of T if and only if {x,}
bounded and

lim inf d(x,,F(T))=Q,

where d(x,,F(T)) is the distance between x, a.nd set F(T).

The purpose in this paper is to study futher the existence solutions
of convergence problem of Ishikawa iterative processes with mixed
effors for a class of accretive type variation inclusion in arbitrary real
spaces. The results presented in this paper not only extend and improve
Theorem 1.3 for modified Ishikawa iterative process with errors defined
by

x, eC, !, = Q- B,)x, + B,T'x, *v,,
x,+t=(l-a,)xr*dnTn!r*u,, n)1. ...0.10)

of uniformly Lipschitzian mapping. Also our results improve and
generalize Theorem 1.1 , Theorem I .2 and many others. Our grguments
will involve certain new idea and techniques those methods that already
existed in the known Literature.

Lemma 2. Il3l Let {a,}*_, and {b,}-_, be sequence of nonnegative real !

numbers such that iU,.q and a,*r3an+b,,Yn> l.Then lirya, exists.
n=l
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ABSTRACT
On the 6ft of January 1993,a heavy rain event occurred over most parts of Iraq. The

aim of paper is to analyze the synoptic situation of this rain storm to determine its

main cauie. Surface, 500 mb and 700 mb weather charts along with radiosonde

upper air data were analyzed for the day of the event and the day before and the day

aitlr. Results of analysis showed the main cause of the heavy rain events were the

Sudanese and the Mediterranean low pressure systems. The results also indicted that

area of the heavy rainfall was nearly underneath the position of the sub-tropical jet

stream.

INTRODUCTION
A heavy rainstorm over most parts of Iraq occulred on the 6m of January

1993, with the heaviest rainfall is concentrated in the triangle whose

apex are Baghdad, Ramadi, and Samarra. Records showed that the total

amount of rainfall was 8 I .6 mm in Baghdad less than two days [ 1] .

An analysis of the weather systems that affect Iraq [2] showed that

there are two main types causing rainfall: a single weather system where

there is only one pressure center that exist, and a combined system with

two pressure centers from two different sources.

Anoiher study of the variations in rainfall amounts associated with

different weather systems affecting Iraq [3] indicated that the Sudanese

low pressure system affects most frequently central and southern Iraq

in all Seasons as well as on annual basis, while in the north, warm

fronts predominate in winter and local depression become more

frequent in both spring and autumn.
itre jet stream associated with fronts is a narrow belt of strong wind just

below the troposphere with much lighter wind around 14,5).The jet

stream is important because of the effects on the strong and localized

acceleration 
-of 

flow often associated with lhem 16,7l.The sub-tropical
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jet stream is a very strong westerly winds not associated with fronts
occur near the tropopause in sub-tropics when the horizontal gradients
in the tropopause is mostly marked [8].
The aim of this research is to analyze the synoptic situation in the
middle tropopause of the heavy rainstorm that occurred on the 66 of
January 1993 over Iraq. Analysis of surface, 7oo ffib , and 500 mb
charts was carried out along with locating the position of the jet stream.

MATEzuALS AND METHODS
Th9 data and synoptic charts.used in this work include: the surface, 700 mb,
and 500 mb charts for the 5*,6tn, an{ 7'h of January 1993 and for 002 and
l2z; the upper level charts for the 6ft and 7th of thi same period. All these
charts were provided by the Iraqi Meteorological organization. Synoptic
analysis were carried out for all these charts.

RESULTS AND DISCUSSION
a) Surface charts
Figure (l) shows the 0000 hrs surface chart for the 6'h of January lgg3,
its is seen that the Sudanese depression was advancing towards north
east from the Red Sea. on the next day, i.e. 7ft of January the center of
the low was located on the eastern side of the Mediterranean and parts
of Palestine and Lebanon (as indicated in figure (2). As illustrated in
figure (3), on the third day, the center has moved northward to cover
Syria, southern Turkey with a secondary low centered on the northern
part of Saudi Arabia and covered some parts of southern Iraq. on that
day the center of Iraq was under the influence of a high pr.rrui. system
located over Iran.
These surface charts do not show the effect of the Sudanese low over
central Iraq that has caused the heavy rain event that occurred on the 6ft
of January.
b) The 700 mb chorts
Figure (4) shows the situation of the 700 mb level for the 0000 hrs of

the 5m of January. It is seen that there are three low contours centers at
3000 m potential height; the first one was over the eastern
Mediterranean, with relatively warn air more than -5 c, the second
center extended over northern Spain and eastern Turkey with air
temperature less than -10 C, and the third center lied over the Caspian
sea region with a temperature less than -10 C. The wind was light at
these low centers.
After 12 hrs, the Mediterranean low center disappeared (see fig 5), and
the wind intensified at the other lows. The temperature iemained
relatively the same.
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On the 0000 hrs of the next day, the 6ft of January, the area of the low
centers has increased (see figure 6) to cover the eastern Medite(ranean,

Syria, northern Iraq, and nearly all Turkey with convergence and

intensification of wind. A cold air mass moved from northern Turkey to

the south. A decrease of 10 C occurred in the temperature in a 12 hrs

time (see figure 7). The height of the low centers decreased by about

140 m. Also, an extension of the low, moved eastwardtp cover central

and northern Iraq with convergence in western and central Iraq.

Figure (8) shows the situation of the 7th of January. On that day, the

depression remained almost in its position. A ridge of high pressure was

developed which has affected the central and southern parts of Iraq. On

the same day but after 12 hrs, the depression remained in its position

(see figure 9) but the convergence in central Iraq began weakening and

the mixing of the air masses continued with a weakening temperature

gradient too.
c) The 500 mb charts
Figure (10) shows the 500 mb chart for the 0000 hrs of the 5th of
lanuary. It is seen that there were two depressions, one was over the

eastern part of the Mediterranean whose center lied in the 5520 m

height, und th. second depression lied over eastern Turkey whose height

*ut l.tt than 5490 m. The situation after 12 hrs is shown in figure t 1' It
seems that the position of the depression center over Turkey lied on the

eastern part of that country but the its height -was lower than that of
figure 1iO;. et 0000 hrs of the next day (the 6n of January), as seen in

filure (72), a low level pressure trough deepened and extended south

west towards north Egypt and north eastern parts of Libya. At 1200 hrs

of the same day, figuie (13) shows that the depression has moved

eastward. Finally figure (14) illustrate the situation after 12 hrs, i'e' on

the 0000hr of the 7ft of January, the low over central Iraq stared to be

affected by a ridge of high pressure system which was located over the

Arabian Plninsula and the center of depression moved westward.

d) The Jet Streum
iadiosond e data obtained from the Iraqi Meteorological Organization

were used to locate the position of the Jet stream. It was found that the

axis of the jet stream was between 250 to 300 mb height on the 
-6'n 

of
January. The axis of the maximum wind direction on the same day at

0000 hrs was 240o with a speed of 80 m/s passing south of Baghdad'

Later, at l2O0 hrs, the postion of the jet stream was over Baghdad with

the same speed but the direction was slightly changed to 230'. On the

next day, the jet stream moved to south of Baghdad with a maximum

speed of 720 m/s and a direction of 230o.

Surface, 700 mb, and 500 mb charts and Radiosonde data were used to

analyzethe synoptic situation of the heavy rain event occurred over Iraq
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on the 6ft of January lgg3. The results showed that Sudanese low and
the Mediteranean low were the main cause of the heavy rain event that
have occurred over most parts of Iraq on the 6m of January 1993. The
center of heavy rainfall was over triangle whose apex were Baghdad,
Ramadi, and Samarra and this area was nearly under the position of
sub-tropical jet stream on that day.

Table ‐1: Rain fall amount on the 6th of January 1993 for selected Iraqi

Πg語票胤c鳳為詐i赤詐:為請裁bi“ h.

Figure -2: Surface chart for the 76 ofJanuary 1993, 0000 hr.

ical stations 1

Station Sto No.
Latitude

(deg)

Longitude
(dee)

Elevation
(m)

Rain fall

(mm)
Baghdad 650 32.12 44.14 31.7 81.6
Samarra 635 34.11 43.50 69。 5 19.0

Khanaqin 637 34.18 45。26 202.0 21.4
Kerbala 656 32.37 44.01 29.0 19.4
Haditha 634 34.04 42.44 108。 7 13.6
Tikrit 633 34.35 44。 18 107.0 11.1

Hilla 657 32.24 44。26 27.0 22.3
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Figure -4:700 mb chart for the 5th of January 1993,0000 hr.

Figure -5: 700 mb chart for the 5th of January 1993, 1200 hr.

Figure -6:700 mb chart for the 6th of January 1993,0000 hr.
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Figure -3: Surface chart for the 8th ofJanuary 1993, 0000 hr.
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Figure-8:7001■ b chart for the 7th ofJanuary 1993,0000 hr.

Figure -9: 700 mb chart for the 7h of January 1993, 1200 hr.
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Figure -7:700 mb chart for the 6th of January 1993,1200 hr.
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Figure -10: 500 mb chart for the 5th of January 1993,0000 hr.

Figure -l l: 500 mb chart forthe 5th ofJanuary 1993, 1200 hr.

Figure -12: 500 mb chart for the 6th of January 1993,0000 hr.
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Figure‐ 13:500 1nb chart fbrthe 6th ofJanuary 1993,1200 hr.

Figure -14: 500 mb chart for the 7th ofJanuary 1993, 0000 hr.
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ABSTRACT
A new medium were synthesis for isolation and gowth of some Gram negative
and positive pathogenic bacterial species included Bracella abortus, pseudoionas
aerugenosa, Escherichia coli ar,,d, Staphylococcus aureus . The new medium was
prepared using ovis testes extract fortified with few available and unexpensive
chemical materials : peptone, glucose, sodium chloride, bromothymol blue stain and
agar . Coparing the new medium with other media using for bacterial growth as
nutrient agar , results suggested asignificant differences 0<0.05) indicating of
efficiency in gowth of different species of pathogenic bacteria , when the avelge
numbers of E.coli and, P. aeroginosa (68,57)x l08celUml coparing with their grouih
on nutrient ag r Q5,29)x 108 celU m[ on respetively .'^While the averige of
B.abortus total viable count on the new medium was 50 x 108 celu ml comarin[with
its growth on the nutrient agar l8 x 108 celVml the result provide the aim of stuiy by
synthesis a good enrichment and unexpensive medium for different bactirial
species, specially that ovis tests enrich with protein materials and meniral salta and
sugars and cholesterol that is sutible for these organisms without changes in their
morphology or metabolism or enzl.rnes production.
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ABSTRACT
ln this work, the energy bands and the moment of inertia for strongly deformed
even-even W(A:182) nucleus have been studied , the dynamical symmetry SU(3)
has been predicated for this nucleus, using the Interacting Boson Model (IBM-I)
and the Variable Moment of Inertia (VMI).
In this research the rotational energy and the moment of inertial, the softness
coefficient; the cross bands; the back bending have been calculated for these nuclei
and their dependence on the angular momentum and their relation with angular
momentum .The calculated results have been compared with the available
experimental data.
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ABSTRACT
This paper is a theoretical study to the effect of the extemal inagnetic fleld On

the mobility of dusty plasma in a plasma sheath using a single particle mOdel.The

result shOws that the radius,initial position,initial ve10city Of the dust particles and

the magnetic fleld effect their movement and equilib五 um positiOn in the plasma
sheath.Generally,the dust particles with the same size,with any original velocity

and positiOn,will locate at the same position at the end under the net actions Of

electrostatic, gravitatiOnal, neutral collisional, and Lorentz forces. ]But the dust

particles will■Ot 10cate in the plasma sheath iftheir radius is beyond a certain value.
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ABSTRACT
The photography under lighting condition with different specifications, the

pictures with lower intense lose a lot of its detail, the pictures beiome more bright
with high intensive lighting and it will lose its details, the contrast will be viry
large. Clarification of pictures required to pull and extend the histogram
equalization along the extend total permitted values. For the studying taken rinder
light of tungsten with different intense lighting. We have applied the technique of
histogram equalization for all pictures to study convergence, development of
pictures from perfect state. To enhance the details, contrast and spread level of
intensity for all the permitted level for each (RGB). we can obsirve from the
relation draft between (SNR) and illumination system voltage that the form of curve
has a line contrast with increase of voltage. In lower voltage it starts to stable and
firm. Regarding the relation between (LUx) the and (sr D) for (o) pictures and
(HL). We had noticed that (STD) with intense lighting will become stable, this
mean that we can use this technique to improve the taken pictures with lower
intense lighting with the of its colored values .
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