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ABSTRACT

lS高議  榊 凝硯瀬驀熊憚欄
epidenliological features of G6PE)‐deflcinecy in childrcn with tOtal serurn bilirubin

has been done On 300 children whO were

G6PD‐deflcinecy tO the welfare Hospital
li1 2010 to OctObcr 2012. 5172 childrcn

ninatiOn of direct and indirect serum
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vided these children to 3 groups based On
total serum bilirubin level(TSB)。 Our data have shOwn that 300(5.8%)of 5172
children with the chiefcOmplain Of G6PE)…deflcinccy and high male to fernale ratiO

(71%t029%).The mean hemog10bin levels fOr male and female children were 84.4
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Conelation between Glucose-6-Phosphate Dehydrogenase Deficiency and Total Serum Bilirubin
Level in Children

0.001). From 2600 hyperbilirubinemia children l2l4 cases belonged ," *."l,llT
(TSB < 20mg%),900 cases belonged to Soup 2 (TSB= 20-25mgo/o) and 486 cases
belonged to group 3 (TSB > 25mg %). lt was found 137 (11.3%) cases positive for
G6PD-deficinecy from 1214 children of group 1,51(5.7%) cases from 900 children
of group 2 and ll2 (23%) cases from 486 children of group 3 had G6PD-deficinecy.
There was statistically significant difference of G6PD-deficinecy between group 2
and 3 (p < 0.001), but between group I vs 2 and I vs 3 no statistically significant
difference was found. The present study indicates, G6PD-deficinecy as a major
cause of hyperbilirubinemia and decrease the hemoglobin level less than l4mg\dl.
Key words: G6PD-deficinecy, Hyperbilirubinemia, Hemoglobin, children.

INTRODUCTION
Glucose -6- Phosphate dehydrogenase (G6PD) deficiency is the most

important disease of hexose monophosphate pathway tll. G6PD-
deficiency is the most frequent cause of acute hemolytic anemia due to
hereditary X- Linked enzyme abnormality in humans, affecting more
than 400 million people worldwideb l2l.The deficiency of enzyme
causes a spectrum of clinical manifestations. The vast majority of
affected individuals are asymptomatic: however G6PD- deficiency
neonates are at risk of severe acute hemolytic anemia following
exposure to oxidant stresses []. The incidences of G6PD-deficiency in
icteric newborns in numerous studies are from 40o/o to 3.5% [3]. G6PD-
deficiency is disorder, which can lead to hemolytic anemia following
ingestion of fava beans and certain drugs and bacterial or viral infection

[4]. Favism, has been a well -Known disease and is a major public
health problem in many regions [5]. Migration, illiteracy,Malnutrition,
Familial marriage, and some cultural beliefs in different ethnic groups
may produce variations in the prevalence of G6PD-deficiency t4].
Severe neonatal hyperbilirubinemia resulting in kernicterus is the most
serious complication of this enryme deficiency in the newborn period. It
causes pernanent neurological damage and death 16, 71. The
relationship between G6PD-deficiency and hyperbilirubinemia in the
newborn period is well recognized, and one of the important
manifestations is jaundice without hemolysis [1, 6, 8]. Our purpose in
this study was determination of prevalence epidemiological features of
G6PD-deficiency in children with total serum bilirubin levels.

MATERIALS AND METHODS
This was across- sectional study done over a 2 year period (April

2010 to October 2012). In our study 5172 children (age: 1- 1 1 years) was
evaluated, admitted to the welfare Hospital for children in Baghdad,
were included in the study, there were 4695 male and 477 females.

Physical examination was preformed. History taking from a special
questionnaire was designed by investigators to include information
concerning demographic variable such as, age, sex, residence, family
history and history of blood transfusion. Also hemoglobin (Hb), blood
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group, Retic count, total and direct bilirubin level and G6pD was
preformed for all of these children. The criteria of hemolysis in our
study were reticulocyte count more than > 5o/o andhemoglobin less than
< 14 mgldl. This method is similar with definition of hemolysis by [],
81.

Based on total serum bilirubin level (TSB), these children are divided
to three groups: group 1 (TSB <20 mgldl), group2 (TSB :20-25 mg/dl)
and group 3 (TSB >25 mg/dl) t9l. G6pD activity was measured
qualitatively in the patients with a fluorescent G6pD spot test method
manufactured by kimia co. Phototherapy was started for ull .hildr.n [l].

Statistical analysis was carried out using spss statistical package-for
comparing the groups, the student t-test was performed p-value lesi than
P<0.001 was considered statistically significant.

RESULTS AND DISCUSSIONS
In only 300/5172 (5.8%) of cases G6pD-deficiency was diagnosed.

Mean age was (6.1 t 2.3 years), and the age range of patients at tf,e time
of this study was between l-11 years (median: o yruri;. From these, 104
cases (35%) higher percentage of G6pD-deficiincy disease in the age
group > 4-6 yeary._and lower percentage (7%) in the age 2 lr year-s,
Table(l), but the difference was not statistically significant G:0.G21.

Al- Mustansiriyah J. Sci. Vol.24,No4,2013

Table -1: Distribution cases of G6pD-deficiency accordi to
Age groups (years) No. of patients (%)

1‐3 98(33)
4-6 104(35)
7‐ 10 76(25)
＞

一
22(7)

Total 300(100)

Table‐2:Distribution fG6PD‐ dcflcienc

´
Ｊ

Among all participants, the prevalence of G6pD-deficiency was more
prevalent in males, compared to female (71% vs. 29%) p s o.oot, Table
(2). The mean hemoglobin (Hb) values for male and 

-female 
cirildren

were 84.4 !, 3.2 and 81 .3 t 6.3 fl respectively for mean corpuscular
volume (MCV).

「
,、

‐Z:L'lStributlon cases O to the

Gcnder
Positive (%) Negative (%) Total(%)

Male 213(71) 4482(92) 4695(91)
Female 87(29) 390(8) 477(9)
Total 300(100) 4872(100) 5172(100)

1, p≦ 0001
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Correlation between Glucose-6‐ Phosphate De″ drogenase Denciency and TOtal Serum Bllirubin
Level in Childrcn
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Table(3),261(87%)children positive G6PD‐ dcflciency with had Hb<
14mg/dl and prevalencc low in children negative G6PD‐ deflciency

(44%)13%children positive G6PD‐ deflciency and Hb>14mg/dl,
compare to 560/O in children negative G6PD‐ deflciency,the differcnce

was statistically highly signiflcant(p≦ 0.001)

2600/5172 cases (50.2%) hyperbilirubinemia children. From these 300
cases G6PD-deficiency was diagnosed, 137 cases (ll.3o/o) in group 1,

5l cases (5.7 o/o) were in group 2 and 112 cases(23Yo) were in group 3,
Table (4). There was statistically significant difference of prevalence of
G6PD-deficiency between group 2 and 3 (p < 0.001). Between group I
and 2 or 1 and 3 no statistically significant difference was found (p=0.1)
and (p:0.4) respectively.
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+'PS 0.001 bctwe€n group 2 and 3.
*.. P= 0.1 betw&n group I and2.
rt.r F 0.4 berwEen group I and 3.

There was statistically significant difference of prevalence
deficiency and regarding residency (72= 7.697, dts 1, p
Higher percentages (61%) came from urban area, compared
from rural area, Table (5).

of G6PD‐

≦0006)
to (390/0)

ヽ

‐

‘
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able‐ 3:The between cases ofG6PD -defi and obin.

Hb
Positive (%) Negative (%) Total(%)

く14 mg/dl 261(87) 2151“4) 2412(47)
>14 mg/di 39(13) 2721(56) 2760(53)
Total 300(100) 4872(100) 5172(100)

,p

able -4: The prevalence of G6PD in mild. moderate and sever hyperbilirubinemia.
Group All cases hyperbilirubinemia (%) G6PD―dcflcicncy

(%)
1ノTSBく 20m3/dl 1214(467) 137(113)

2/TSB=20-25mノ dl 900(346) 51(5.7)

3/TSB>25mノ dl 486(187) 112(23)

Total 2600(100) 300(11.5)

4



Al- Mustansiriyah J. Sci. Vol.24,No4,2013

Table -5: Distribution cases of G6PD-deficiency according to the residence.

spearman's correlation coefficient between G6pD-deficiency disease
and family history, higher percentage (72%) of G6pD-deficiency with
history, compare to lower percentage (2g%) of those with negative
family history, Table (6).

Table‐6:Distributi ofG6PD‐ defl

Table (7), shows the statistically significant difference of prevalence
G6PD-deficiency and blood transfusion (f: 16.303, dts l, p S
0.001). Higher percentage ea%) of G6pD-deficincy reported posiiive
history of blood transfus.ion, compared to (26%) orirosi with negative
history of blood transfusion.

Table -7: Distribution cases of G6PD-deficiency according to the history of biood
transfusion

The etiological relationship between G6pD-deficiency and children
has been confirmed by several studies. Most G6PD-deficient individuals
are entirely asymptomatic and deverop symptoms U]. The prevalence of
G6PD-deficiency was 5.8% in our study, whilh is comparable to
reported data from high prevalence area in northern Iran by ohkura et
al. that indicated an incidence of 9.6 % in Mazandran and Guilan
provinces [a]. And this result is similar to other published study in Iraq,
Hilmi [10] who reporred arate of 6.3%.

n res

Positive (%) Negative (%) Total (%)

Urban 183(61) 1072(22) 1255(24)
Rural 117(39) 3800(78) 3917(76)
Total 300(100) 4872(100) 5172(100)

1, p≦ 0006

:L′lStrlDu110n cases iciency according to the familv h

Positive (%) Negative (%) Total(%)

Positive 216(72) 877(18) 1093(21)
Neqative 84(28) 3995(82) 4079(79)
Total

13981d卜 1,p≦ o ool   ~
300(100) 4872(100) 5172(100)

Posit市 c(%) Negative (%) Total(%)

Positive 222(74) 292(6) 514(10)
Nesative 78(26) 4580(94) 4658(90)
Total

df=1. D≦ 0001
300(100) 4872(100) 5172(100)
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The true prevalence of G6pD-deficiency among general population

cannot be extrapolated from this study because this considered as a
convenient sample which is subjected to selection bias and does not
represent the total G6PD-deficiency in community.

Higher percentage of G6PD-deficiency was found in the age >3-6
years compared with other age groups. These results are similar to other
published studies in Iraq Taufiq in Mousal [11], and Al-Naama et al. in
Basrah [12]. G6PD-deficiency most commonly affects men of African
heritage, although it has been found in many other groups ofpeople [1].
With this condition the RBCs either do not make enough of enzymi
G6PD or the enzyme that is produced is abnormal and doesn,t work
well. When someone born with this deficiency has an infection, takes
certain medicines, or is exposed to specific substances, the body,s
RBCs suffer extra stress, without adequate G6PD to protect them; many
red blood cells are destroyed prematurely [1, 13].

Favism, a severe hemolytic anemia due to G6PD-deficiency, has been
known to exist in Iran for the past approximately 60 years, and has been
reported in most regions of Iran [4]. We have detected G6PD-deficiency
in our study in 213 (71%) male children, and 87 (29Yo) in female
children, compares with reported of G6PD-deficiency of 18% in the
male newboms and 10% in the female newboms [14].

In addition, the low Hb levels had statistical correlation with present
G6PD-deficiency (p<0.001). Hence, the prevalence of Hb<14mg/dl was
(87%). This value is consistent with previous reports in southern Iran
U5, 161 and is less than the prevalence seen in other developing
countries [4, 17). The prevalence of Iron deficiency anemia (IDA) in
industrialized counhies has declined in recent decades, but there has
been a little change in the world wide prevalence. The most common
reason for iron deficiency anemia in children is the inadequate supply of
iron in the diet. This fact is particularly prominent in developing
countries, where the low of iron intake is accompanied by malaria and
intestinal parasite infections. Unfortunately, there is a huge gap in the
prevalence of IDA anemia in developing and industrialized countries. In
across- sectional study, done in India, the prevalence of IDA was found
to be 59.9Yo [17]. While in nutritional investigation in Madrid, Spain,
the prevalence of ferropenia and IDA werc (4.94o/o) and (0.94%)
respectively [8].

G6PD-deficiency is the most common red cell enzymopathy to cause
neonatal hemolysis and jaundice. Good population data are available
from West Africa, the Mediterranean and the Far East and it is clear the
perhaps as many as one third of All males with jaundice have G6pD-
deficiency [9].
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Therefore, pathogenesis of hyperbilirubinemia in G6pD-deficient
neonates is thought to be due to other factors it may be secondary to
reduced hepatic conjugation and excretion of bilirubin, or may be there
is a correlation between neonatal jaundice in G6pD-deficiency babies
and Gilbert syndrome [1, 8].

other studies support this hypothesis; Kaplan showed that there was a
significant increase in hyperbilirubinemia in G6PD-deficient infants
who also had the variant vGT- promoter of Gilbert syndrome t19]. A
more plausible explanation of the jaundice in G6pD-deficiencent
neonates is G6PD-deficiency plays one risk factor for neonatal jaundice.
It may be not very common or well known factors and have to be
present at the sometime to cause significant jaundice.

CONCLUTION
The present study indicates that G6pD-deficiency is a major cause of

hyperbilirubinemia and decrease the Hb level iess thai ru mg/dl;
therefore, and again establishment of educational progru-, -und

investigation of dietary habits of these nomads on how anJ by whom
the Fava beans are consumed, seem to be a good way to prevent
Favism. And further.research on epidemiology oi copo--deficiency is
recommended this will depend on various factor such: comprehenrir.
population studies which can dring about more reliable information on
the prevalence and mortality of G6pD-deficincy.
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ABSTRACT
This study was dOne at AL‐ Nahran Research Center/University of AL‐ Nahran on
2009, follow‐ up enzymatic effects of the flavonOids extracted ttm Cα

“
θ〃滋

sttι″sJis leaves by measuring the effect市 eness Ofthe Hver enzymes GCiT,GPT and
ALP in the blood serun1 0fwhite labOratory lnice trcated by flavonoids extracte and

compared the result with micc treated with a methOtrexate(MTX)drug。

This study showed that methOtrexate(lⅥTX)agent OWn a toxic effect by raising the
cffectiveness Of quaHty Of  liver enzymes in thc b100d scrunl of lnice treated

(GOT:65,GPT:69,ALP:67)while the flavonoids extract showed the efflciency of
reducing thc effcctivcness of speciflc liver enzymes in the b100d serum Of mice

treated by 4,40,400 mg/kg(GOT:46,40.5,29),(GPT:46,39。 5,27)and(ALP:45。2
,40,23).

INTRODUCTION
The researchs showed many of the preventive action of materials and
elements in the human food and the most important is flavonoids
present in Camellia sinensis. Camellia sinensis as it includes portions of
"flavonoids" which is a powerful anti-oxidants. Divided flavonoids into
several types depending on their chemical composition which include
Anthocyanides responsible for the pigments of red and blue fruits and
flowers, catechines which is concentrated in the subject of tea,
Flavonone, and Glycoside flavonones also found in lemon, orange and
honey [].
Many studies have focused on the impact of chemical compounds and
drugs to follow up on the level of liver enzymes as a key member of the
body which is the metabolism of different compounds and eliminate
toxicity I2l. The methotrexate (MTX) drug example of chemicals that
cause mutations as it is widely used in the treatment of early tumors as
well as addressing psoriasis and chronic arthritis. As it produces its
effects by facilitating the taking it by the cell, causing rein in the
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metabolic processes that occur inside the cell, whether norrnal or
infected 1:1.

MATERIALS AND METHODS
Extract flavonoids was followed by the procedures described by [4] , 50 gm
of the dried plant powder was soaked in 70% methanol for 24 hours and the
mixture filtered through the filter paper (whatman No.1) alcohol evaporated
after leaving in the incubator at temp. (37c) for a period of time, then
suspended from a certain size and sterility of the distilled water by filtration
and preservation in dark bottles at deep freeze (-20) before it was used. Then
attended the detection solution with adding l0 ml ethanol (concentration
%50) with 1Oml solution of potassium hydroxide (concentration %50), mixed
equal sizes from each of this solution and extract, when see the yellow color
retumed a positive result due to the presence of flavonoids.
study of enzymatic effects: - white laboratory mice (weight25 gand age 5-
8 weeks) were divided into following groups: -
First group:- a positive control group of mice that were intraperetonial (IP)
injection of MTX concentration 30 mg / kg then it has been anatomy after 24
hours[5].
Second group:- a group of mice that were injected by MTX drug and after
24 hours they given orally by flavonoids with three doses (4,40 and 400) mg
lkg for six days.
Third group:- a negative control group of mice they not given any things,
and used for comparison with above groups.
Enrymatic-study:
Include examination of GOT, GPT and ALP enzymes, the attending models
serum as the collection of blood by cardiac puncture as in [6] in the small test
tube and placed then in a water bath at 37 o C for 30 min for the purpose of
the clot (or left vertically on the table for 30 min) and followed by
centrifugation at 2000 rpm / min at 37 o C for 10 minutes. Then collect the
serum in the tubes and kept it in deep freeze (-20 C).
Assess the effectiveness of the GOT enzyme:-
Used in the colorimetric method [7] to estimate the effectiveness of this
enzyme in sOrum. The measured absorption spectrum wavelength 546 nm,
was used a kit to measure the effectiveness of this enzyme from Randox
company / England that rely on a single Phenyl hydrazone derivatives
resulting from the interaction of Oxaloacetate formed by the chemical
equation below with 2,4-dinitrophenyl hydrazine:-
Alpha-oxoglutarate + L-aspartate --) L-glutamate + Oxaloacetate
As the unit of measurement is the enzyme international unit (IU) .

Assess the effectiveness of the GPT enzyme:-
Effectiveness of this enzyme was estimated using the colorimetric method
contained in the [7] using a kit from Randox company / England, which
depends on the concentration account Pyruvate hydrazone formed from 2,4-
dinitrophenyl hydrazine, according to the chemical equation: -
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Alpha-oxoglutarate+L-alanine+Pyruvate+L-glutamate
And read the result in a spectrophotometer optical wavelength 546 nm. The
unit of measurement is the international unit of enzyme (IU).
Assess the effectiveness of the ALP enzyme:-
Estimated the effectiveness of this enzyme in serum using a kit from
Biomerieux company / French, according to the (s) and by the following
chemical equation:

Phenyl phosphate -- Phenol + Phosphate
The measured absorption spectrum wavelength 510 nm. The unit of
measurement is the intemational unit of enzyme (IU).
Statistical analysis: -
Results were analyzed statistically using the statistical packages for Social
Sciences (SPSS). It was the moral test of differences Uetrveen tfre averages,
the application of a one-way analysis of variance (ANovA) and Duncaniest
tel.

RESULTS AND DISCUSSION
The interaction effect of flavonoids and MTx in the effectiveness of
quality for the GOT erzyme: -
Table (1) shows Jhat mutagen MTx, which represents the positive
control was the latest clear increase in effective qualitative Gor
enzyme, this is a moral elevation difference at the level of (p> 0.05)compared with negative control.
when an overlap between MTx and flavonoids extracted from the
leaves of Camellia sinensis, showed a decrease in effective qualitative
of the Gor enzyme and moral difference at the level or (r> 0.05)
compared with positive control.

Table -l: Specific effectiveness of the Gor enzyme between the flavonoids and
MTX drue

a :- Indicate no significant aiffe
b :-_Indicate little significant differences at the revel orprouauiiity p <0.05
c卜Indcatethttpresence ofdgnncantafFerences atfe Lvd oFprobatiiサ P<0,05

The interaction effect of flavonoids and MTx in the effectiveness of
quality for the GPT enzyme: -

The results shown in table (2) that the treatment MTX (positive control) led
to an increase in the specific effectiveness of GPT enzyme and therefore an
significant difference at the level of (p> 0.05) compared with negative
control.
When an overlap between MTX and flavonoids, it was observed a decrease in
the effectiveness of quality of Gpr enzyme when dosing animals (4,40 and

Concentrations mg / ke control treatment
Negative Positive
20.0±o.31a 65.0■0.14c

4
46.0±0.42b

40
40.5±0.23b

400
29.0± 0。7a



Table -2: Specific effectiveness of the GPT enzyme between the flavonoids and
MTX
Concentrations
me/kg

control treatment

Negative Positive
25.0±0.1l a 69.0±0.44c

4 46.0±0.49b
40 39.5±0.23b
400 27.0±0.5a

Enzymatic effect of flavonoids extracted from the leaves of Carr ellia sinensis on liver enzymes in
mice

Amina and Rafih

400) mg / kg and thus showed a significant difference at the level of (p>
0.05) compared with positive control .

a :- Indicate no significant differences at the level ofprobability P <0.05

b :- Indicate little significant differences at the level of probability P <0.05

c :-lndicate that presence ofsignificant differences at the level ofprobability P <0.05

The interaction effect of flavonoids and MTX in the effectiveness of
quality for the ALP enzyme: -
The results of this experiment are shown in table (3) showed that the

treatment MTX (positive control) led to an increase in the effective quality of
the ALP enzyme and this is a significant difference at the level of (P> 0.05)
compared with negative control.
When an overlap between MTX and flavonoids, it was observed a decrease in
the effective quality of the ALP enzyme when dosing animals (4,40 and 400)
mg I kg and thus showed a difference significant at (P> 0.05) when it
compared with positive control.

Table‐ 3: effectiveness of the ALP enzyme between the flavonoids and

MTX

a :- Indicate no significant differences at the level ofprobability P <0.05

b :- Indicate little significant differences at the level ofprobability P <0.05

c :-Indicate that presence ofsignificant differences at the level ofprobability P <0.05

The present study results showed that the flavonoids extracted from the
leaves of Camellia sinensis (4,40 and 400) mg / kg had a significant role in
reducing the value of the effective quality of enzymes GOT , GPT and ALP
in blood serum of mice compared with control treatment rationale for the
treatment of drug MTX, as we note the increase of effectiveness of quality for
these enzymes in the serum compared with negative control.
The. reason for this increase that MTX had a toxic effect on liver cells
increases the permeability of membranes to result in permeable of these
enzymes and other enzymes to the blood serum, so this is the reason for the
high levels of these enzymes in serum and decrease in liver cells [10]. Or
presence of such toxic substances lead to a decomposition of self-liver cells

Specific

19.1± 0.21a

45.2±0.19b

40.0± 0.1l b

23.0±0.21a
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due to increased effectiveness of the lysosomes , leading to the death of liver
cells that cause an increase in the enzymes GoT, GpT and ALp in serum [11]
, as well as inhibition of the process if protein synthesis and to influence the
function of the protein factory which affects the production of new molecules
of the enzyme ll2l, and that the entry of mutagen to the body followed by the
process of metabolic activation by enzymes Cytochrome p450 in
mitochondria lead to chemically generated free radicals involved in the
oxidation of fat cell membranes to make them more accessible, as it leads to a
decrease in the effectiveness of enzymes such as de-toxic enzyme Glutathion-
S-transferases [13].
The effect of plant extracts for different kinds in the removal of toxic
chemical compounds and protect liver ceils from damage resulting from
treatment with such compounds has been found in [1a] that the flavonoids
extracted from the plant licorice had a protective iffect against the toxic
effects and destructive to liver cells cuused by a chemical co-mpound carbon
tetrachloride (CCla) by reducing the effectiveness of the liver enzymes GOT
and GPT in serum.
As noted [15] that treatment of mice exposed to the impact of a real estate
Methotrexate (MTX) and cyclophosphamide (cp) separately in different
concentrations of extracts of the seeds of Nigella sativo water and alcohol ledto maintain the level of enzymes Gor, Gpr and ALp in liver cells
heterogeneous compared with untreated mice.
It also found that the compound rhymoquinione (Te) isolated from the seeds
of Nigella sativa important role in proteited liver ceiis isolated from rats and
treatment by Tetra butyl hydroperoxide GBHP) by maintaining the enzyme
liver from exuding out of the cell, particularly the enzyme Glutathion
reductase (GSH), which has a key role in the removal of toxic .ornpourJ,
u6l.
While study of [17] determined the ability of vitamin C in protected liver
cells from the toxic effects induced by Aflatoxin-Bl by preventing u*
leakage of liver enzymes to the blood serum of rabbits treated with poiso-n.

CONCLUSIONS
I - The methotrexate (MTX) agent had toxic effect when tested in
laboratory mice.
2 - The flavonoids extracted from the leaves of camellia sinensis

inhi_bition the enzymatic efficiency of the toxic effect of the mutagenic
MTx when the overlap between this extract and mutagen.
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ABSTRACT

Chemical stress caused by toxic and harmful compounds may facilitate bacterial
transition from free-living organisms to a host invading pathogens.
This study aimed to investigate the susceptibility of-4. tilt to aminoglycosides
(gentamicin and amikacin) and fluoroquinolone (ciprofloxacin) when Jhlmically
stressed with triton X-100 or hydrogen peroxide (HzOz).
E. coli isolated from urine and stool samples were studied. The isolates were
cultured in Muller Hinton broth and incubated either with HzOz (l0mM) or Triton
X-100 (0.05%) in the presence or absence of one of the following antibiotics:
gentamicin, amikacin, and ciprofloxacin of concentrations from o.$1, b 32 pglml
at37oC.
Co-administration of ciprofloxacin with either H2O2 or Triton X-100 improve the
susceptibility of E. coli at MIC range from > I to 32 pglml. The addition of Hzoz
improved the susceptibility of E coli to amikacin and gentamicin. Adaptive
response of E.coli was observed in one isolate incubated with triton X-100 and
gentamicin.
It concludes that Triton X-100 induces chemical stress in E.coli treated with
gentamicin while HzOz produces synergism with aminoglycosides.

words: E. coli, Chemical stress, Resistance.

cellular macromoleculesr membranes, proteins and nucleic acids U,2,3).
It can be chemical stress, caused by toxic and harmful compounds [4],
or physical stress, for example heat [5,6].A limited supply of nutrients
such as iron, suboptimal physical conditions such as hydrogen peroxide

INTRODUCTION
Bacteria have to deal with continuous stress. It causes damage to the
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can also be regarded as stress [7]. Bacteria have developed ,"J.*
responses, which aim to temporarily increase tolerance limits.
Some stress responses facilitate bacterial transition from a free-living
organism to a host-invading pathogen [8]. Bacterial adaptive response;
include development of (capsule, competence, activation of m-otility,
production of proteases, and changes in energy production systems
[9,10,1 1]. Fine tuning of respiratory electron transfer routes and Lnergy
coupling mechanisms play important role in the ability of bacteria lL
cope with variations in oxygen and nutrient supply [12].
Bacterial pathogens are attacked by reactive nitrogen (RNS) and oxygen
(ROS) species produced by human phagocytic cells. Bacteria use
various mechanisms to resist the actions of RNS by scavenging,
enzlmatic inactivation, general stess responses, and repair mechanisms
[13]. Oxidative stress leads to the formation of unwanted disulphide
bonds in the cytoplasm, a process termed disulphide stress [14].
Chemical stress is induced in E. coli using Triton X-100 or H2O2 [15].
The bactericidal action of HzOz proceeds by two modes; 1- killing
appeared to be due to DNA damage, has a maximum near I to 3 mM
H2O2, and required active metabolism during exposure. 2-killing is due
to uncharacterized damage, occurred in the absence of metabolism, and
exhibited a classical multiple-order dose-response curve up to at least 50
I11NIH2O2 [16]. On the other hand, treatment of E. coli with triton X-
100 lead to damaging the bacterial cell membrane [17].
Aminoglycosides (gentamicin and amikacin) and fluoroquinolone
(ciprofloxacin) used to tueat many types of bacterial infections,
particularly those caused by E.coli, intemrpting protein synthesis and
inhibiting DNA replication and transcription [ 1 8, I 9,20].
The aim of this study is to investigate the susceptibility of E. coli to
aminoglycosides (gentamicin and amikacin) and fluoroquinolone
(ciprofloxacin) when chemically stressed with triton X- 1 00 or hydrogen
peroxide (HrOr.

MATERIALS AND METHODS
This study was done in Department of Microbiology, College of
Medicine, Al-Mustansiriya University in Baghdad from April to June
2011. A total number l0 E.coli isolates obtained from urine (7 isolates)
and stool (3 isolates) were studied. The specimens (urine and stool)
were aerobically cultured on different media: blood agar, MacConkey
agar and eosin methy.lene blue agar and incubated at 37oC for (2i)
hours.
All isolates were diagnosed according to well known established
microbiological methods, principally based on morphological
characters, Gram-staining method and conventional biochemical Iests
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[21]. Preparation of bacterial suspension achieved with a sterile wire
loop. The tops of (3-5) isolated colonies of the E.coli to be tested were
picked from the original culture and introduced into a test tube
containing (10 ml) of sterile Muller Hinton broth and the turbidity
formed was compared and adjusted with that of the turbidity standard
indicated by Vandepitte et al l22l using McFarland tube.
Different concentrations ofthree antibiotics were prepared freshly at the
time of each experiment. The solutions of amikacin, gentamicin and
ciprofloxacin were diluted with sterile distilled water. Each drug was
diluted in serial concentrations of (32, 16,8, 4,2, 1, 0.5, 0.25,0.125,
0.0625, and 0.03 12) p/ml from each concentration.
Then to each well of microtitre plate, the following were added: 200 pl
Muller Hinton broth, 15 pl bacterial suspension, 15 pl of one of the
following antibiotics; amikacin, gentamicin or ciprofloxacin (final
concentrations range 0.0312 - 32p,lml), and 15 pl either hydrogen
peroxide (H2O) (final concentration 10 mM) or 0.5Yo triton X-100.
After 24 hour incubation at 37o C the MIC of each drug was determined.
Statistical analysis
The results are expressed as number, percent and whenever possible as
mean + SD. The data were analyzed using Student's t test (unpaired, two
tailed) and difference between proportions test takingthe p < 0.05 as the
lowest limit of significance.

RESULTS AND DISCUSSIONS
E.coli is subjected to different kinds of stress. Table 1 shows the E coli
isolates which susceptible to the H2O2 and Triton-X 100. The number of
E. coli isolates that susceptible to H2O2 ranged from 18.2% to 57.6%
(mean t SD; 30.31t 12.94), The maximum effect of Triton X-100 was
observed in 2/33 isolates (mean 1.82+ 2.567) which significantly Qt <

0.001) less than that observed with H2O2. All the isolates were resistant
to ciprofloxacin (MIC > 1.0 pglml) and amikacin (IMIC > 16.0 pglml)
while 4 out of l0 isolates were susceptible to gentamicin (MC S 4
pg/ml) (Table2). Co-administration of ciprofloxacin and either H2O2 or
Triton X-100 improve the susceptibility of E coli at}r.4JC range from >
32 pglml to l-32 pg/ml (Table 2). The addition of H2O2 to the culture
media contained amikacin or gentamicin improved the susceptibility of
E. coli isolates in a number of4 out 10 vs 0 out 10 and 9 out 10 ys 4 out
10 (p I 0.001) (Table 2). Triton-X100 improved the susceptibility of E.
coli isolates to amikacin (2 out of 10 vs. 0 out of 10) and reduced the
number of susceptible E. coli to gentamicin from 4 to 3 isolates (p >
0.0s).
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Table-1:Effect of

Table- 2: The effect of Co-administration of hydrogen peroxide or triton-X 100 on
the susceptibility of E coli to ciorofloxacin. amikacin or oenreminin

The results of this study showed that hydrogen peroxide inhibits the
growth of E. coli in a concentration of 10 mM which is higher than
those reported in other studies (Table 1). Brudzynski et at lil) found
that supplementation of bacterial cultures with HzOzinhibitei E coli ina concentration-dependent manner, with_ minimal inhibitory
concentrations MICes valueS of l.25mM perlOTcolony forming unit per
ml.
Hegde et al l24l observed that hydrogen peroxide in concentration (0.2
mM to 0.3 mM) induced lowest stress on E.coli. Recently Teksoy ei al
[25] found that using Hzoz in concentrations up to 5o mg/L and in
combination with ultraviolet radiation can inactivate the n.cit in humic
water. some microorganisms can tolerat e H2o2 like lactobacilli (Lp590)
which can resist higher levels of H2o2 e%) 126l while in this ,tuay
E.coli does not tolerate the chemical stress presented by 10 mM of H2o2
indicated that E.coli is sensitive to Hzoz.on the other hand, Triton X-
100 did not inhibit E.coli (table l) despite its inhibitory effect against
some enzymes produced by microorganisms [27].

Batool

nble-1:■1leC1 0fhydrOgen perOxide and triton‐ X loo on the growth OfE.θ ο′′

No. of isolate
H202(10mMOD
(n=33)

Triton‐ X loO(0.5%)

(n=33)
１

２

３

４

５

６

７

８

９

‐０

13(39.4)

19(57.6)

6(18.2)

13(39,4)

10(30.3)

8(24.2)

12(36.4)

6(18.2)

7(21.2)

6(18.2)

0(0)
0(0)

1(3)

1(3)

2(6.1)

2(6。 1)

0(0)

0(0)

0(0)

0(0)

The results are expressed as abs01ute number(%)OfSuSCeptible is01ates

susceptibility ofllcο ′′tO ci floxacin, amikacin. or tamicin.

Drug/}r{IC (pglml) Drug alone
Co―drug‐H202

(10mMOD
Co-drug-Triton-X 1 00 (0.5%)

Cipronoxacin
>32.0
>1‐ 32.0

≦1.0

７

３

０

２

８

０

１

９

０

Amikacin

≧32.0

≦16.0

Ю

０

６

４

８

２

Gentamicin
>32.0
>4‐ 32.0

≦4,0

１

５

４

０

１

９
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Umakoshi et al and Zavizlon et al[28,15]found that strains Of E cο ′′
were chernicaHy stressed with Of o.5%Triton X‐ 100 or 10 mM H202・
Table(2)shOwed that the antibacterial effects Of amikacin and
ciprOf10xacin are enhanced in presence of hydrogen peroxide or tritOn

x‐ 100 and Only one Out often isolates expressed chenlical stress when

treated with gentamicin.Hydrogen pero対 de was shOwn tO induce
expression ofthe Ecο ′′to amikacin[29].Goswami et al[30]found that
H2C)2 may be involved in antibacterial actiOn ofciprOf10xacin.

It has been wen documented thatthe initiatiOn ofthe stress response in a

bacterial ce■ Of」呈σο′′occurred within nlinutes after exposure to bOth
non‐speciflc(hydrOgen peroxide)and speciflc antibiotics(gentamicin

and cipronoxacin)streSs conditions[31,32,33,34].H202 Via its action

that related t0 0xygen‐dependent antinlicrObial effect rnay potentiate the

mi蹴 躙 認 lr踊
拶 b織 孵 網 犠

Hassett et al, Sha et al and Wa

認器焦踪肝
etle軍
lwYi:∫

p需
∬
。
ge滅枷たh“stted h

::∬:諸 #l謝胤」t謂胤
面dnれ・adapu“ Кttonseお
:riton X‐ loO at cOncentrations that

i榊
織蹴靱‰
)ic antibiOtics (CiprOf10xacin)。  It
Ds chenlical stress in lttε ο′′treated

with gentanlicin while H202 prOduces synergism with aminOglycosides.
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emulsion or com starch . these supplements may detoxifr medium or
protect I{ pylori growlh or serve as nutritional substrates | 6 ). H. pylori
can transfer from mother to baby either during pregnancy or
horizontally through breast - milk in the postnatal period. Various
pathways, such as person-to-person, fecal-oral and oral-oral
transmission play a rol in transmission of the infection . Feces , saliva or
vomit can potentially transmit the organism [ 7 ]. Several study refered
that there are relationship between H. pylori and other disease non
related to digestive system, for example, Coronary Heart disease,
Myocardial Infection, Insulin dependant diapets, and other disease [ 8 ].
H. pylori in its 95 paralogous gene families there is a large outer
membrane protein (Hop) family. It includes 32 membres, such as

adhesion protein, proinflammatory protein, and micropore protein.
Although some functions of these OMP have still been indefinite, the
scholars at home and abroad have paid attention to them on diagnosis,
protective immunity, pathogenicity and so on. The documents show that
Hop is significantly associated with high 1L pylori colonization, the
damage of gastric mucosa, high mucosal IL-8 levels, and neutrophil
infiltration [9]. The outer membrane profile of H. pylori on sodium
dodecyl sulfate-polyacrylamide gels differs from that of other gram-
negative bacteria, as the highly abundant nonselective porins are absent
and a number of less abundant species ofproteins are observed [10].

MATERIALS AND METHODS
Collection and diagnosis of Bacterial isolates.

Ninty two patient with dyspepsia, gastritis, duodenal ulcer, and
gastric cancer were tested Rapid Anti-H pylori test at Al-Kadhymia
teaching hospital in Baghdad during a period between December 2011
and April 2012. One ml of blood was taken from each patient and
placed in heparinized test tube then take one drop from heparinized
blood and applied to the sample well and add 2 drops from provided
sample diluent immediately, wait for 15-20 minutes for reading the test
result as

follow:
l-Positive : Both purplish red test band and purplish red control band
appear on the membrane. The lower the antibody concentration, the

weaker the test band.
2- Negative : Only the purplish red conhol band appears on the

membrane. The absence ofa test band indicates a negative.

According to this result 55 biopsy were took from patients who
gave positive result, the biopsy was taken from antrum then tested by
rapid urease test using urea broth then cultured on chocolate brain heart

|    ´
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agar supplemented with supplement material [l l] and they incub ated at
37T in candle jar with a pad of cotton which was soacked in water
which was piaced at the bottom, to provide a humidifiej
microearophilic environment I 12 ]. The plate would be examined after
2-7 days. Bacterial diagnoses including morphplogical and biochemical
tests which included:
Gram stain, catalase, oxidase and urease test [13].

H. pylori on chocolate brain heart agar

Outer membrain proteins (OMp) extraction.
outer membrain proteins extracted according to Murpy et al.,

(1983) which include the use of DNase, RNase, iyrory,n, and sDS
detergent after refract the cells using sonicate r, all-thesl steps occurs
after_several steps of centrifugation and washing the bacterial growth,
the final step was dialysis against distilled watei [6] and polyeihelen-
glycol 10000 [15].

Evaluation of protein concentration in the oMp extraction
According to Essa, (1986 ) the concentration of oMp in the

extraction evaluated by using the equation [16] :

Concentration of protein (mg/cm3)
:280 absorption x 1.55 - 260 absorption x 0.76

Protein detection by Sodium Dodecyl sulphate - poly Acrylamide
Gel Electrophoresis (Lammili, 1970)

- Resolving gel (10%) was poured in electrophoresis tubes, and
these tubes were then left for 30 minutes io ensure complet
solidification. Then staking gel (3%) was added to resolving g.i in
tubes, the tubes were then left for 15 min for complete polyme-riiation.
After 24 hr, they were placed in electrophoresis unit. 

-Finally 
the

electrophoresis system was connected to the power supply with cunent
density 2mNn$e for 30 min to remove porltiu. ioni ror free protein
movement U7l.

／

、
＼
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RESULTS AND DISCUSSION
Collection and diagnosis of Bacterial isoletes.

Rapid anti H. pylori test is easy and rapid for use to detection Anti
H. pylori in patients serum. Fifty five pateints gave positive result to
rapid anti H. pylori test and 37 result figure (1).

Positive test Negative test

Figure-1: Rapid Anti H. pylori tesl

Culture is considered the important step for detection of bacteria,
but the method is not sensitive, and specific only if additional testing is
performed on the isolates. Three isolates was obtained from 55 biopsys,
growing bacteria was identified as Helicobacter pylori based on the
molphology of the colony, gram staining, oxidase, catalase and urease
production. The identified colonies were small translucent like water
spray. The organism was gram negative, curved or bacill and it was
catalase, oxidase and urease positive and this result is agree with the
result of Al-Dhaher, ( 2001 ). This low rate of isolation may be because
of the fastidious nature of H. pylori or because of the patient had taken
antibiotic and because of a number of other factors like the patchy
distribution of the organism, inadequate mincing of the biopsy material,
the presence of oropharyngeal flora, the loss of viability of the specimen
during transportation, etc. These factors are difficult to control. All
these factors together, result in low sensitivity and a low negative
predictive value [12].

Outer membran proteins (OMP) extraction .

One isolate was selected for outer membrain proteins extraction
which was made by using sonicater which refract most of the cell
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according to Murpy et al., (1983). the addition of DNase, RNase
enz]me was to decrease viscosity of solution through refraction of
DNA, RNA moleculs, the Lsozyme split Murine and weaken linkage
between peptidoglycan layer and outer membrain proteins and then
make the exposure to SDS detergent is greater [15].

Evaluation of protein concentration in the OMP extraction
According to Essa, (1986 ) the solution absorption evaluated at

260nm and 280nm befor and after dialysis, according to the previous
equation the final proteins concentration was (2.76028)mglml.

Protein detection by Sodium Dodecyl sulphate - Poly Acrylamide
Gel Electrophoresis (Lammili , 1970)

H. pylori outer membrane proteins were analyzed by 10% SDS-
PAGE [l7] and the lane of proteins band obtained were compared with
six marker proteins (Esterase MW:230KDa, y-globulin MW:l50KDa,
Transferrin MW:80KDa, Bovine serum albumen MW:67KDa, Trypsin
MW: 23IAa, Lysozyme MW:14KDa ) table(l), Results of protein
profile by SDS-PAGE revealed that ten bands with M.w range between
340.476 - 16.914 kDa figure(2)and table(2).
＼
t

1ヽ

＼ヽ

230.000 KDa
KDa

80.000 KDa

67.000 KDa

KDa
14.000 KDa

ab

Figure-2: a/ protein profile analysis of Helicobacter pylori outer membrane proteins
by l0% SDS - PAGE. b/standard protein profile analysis.
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: Molecular weight of standard ns

Number Volume Height Area Mo W.kDa
1 103716 119 1820 230.000
2 56298 101 980 150.000
3 40714 91 770 80.000
4 49420 93 980 67.000
5 50762 く

フ
０
０ 1120 23.000

6 35954 85 980 14.000
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Isolation, Diagnosis And Extraction Of Outer Membrane Proteins Of Helicobacter pylori Bacteria
Rajwa, Suha, and Mohamed

Standard proteins curve

He I icob acter pylori proteins curve
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e-2: Molecular of止セ′′θοbαθたr ins
Number Volume 壁増h Area M.W.kDa

1 22403 467 340。 476
2 36586 77 648 298.571

45870 ″
′ 828 189.697

4 22042 69 396 145.069
5 22154 79 360 112.091
6 16644 75 252 92.559

29258 79 432 79.024
23702 89 324 73.198

9 35596 107 468 67.000
10 175134 79 2663 16。914
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CONCLUSIONS
The combination ofrnultiple tests is very accurate to detect二 五′ッJar′
bacteria。

Appearance of ten protein bands with different molecular weight

ranged between 340,476 kDa- 16.914 kDa analysis of f正 ′ッ′ο″′

outer membrane proteins by 10%SDS‐ PAGE。
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ABSTRACT
The ottect市 e Of this study is to investigate the antimicrobial act市 ity of」M7r′″″
οルαηルr roots and baf extract against S′ ″″わθοεοtt υJル″お,おθみθ″た力″θο″
,Prο′霞
“
ルαb′′おand S′η″あθοθθνs α夕rθ

“
s,The ethanol and methanol cxtracts of

Nerノ″″ο′θα″der showed high activity against the bacteria with different range of

inhbttion zone,Thc ethanolb extract of М夕r′露
“
οルα″ルr(2.5,5,10,20)mg/ml

showed high antibacterial activity against an   tested nlicro‐ organisms with
inhibitiOn zone of(12‐ 25)mm,while methanolic extract of lcaves with the samc

concentrations showed inhibition zone(10‐ 22)mm。

INTRODUCTION
Ner′″″7 ο′θα″attr is an evergreen shrtlb or sman tree in the dogbane

farnily Apocynaceac,toxic in an its partso lt is the only species currently

classifled in the genus Ner′ッ″。It is inost colllllnOnly known as oleander,

from its supericial resemblance to the ullrelated ol市 eOルα,11][2]but
has many other names,Oleander grows to 2-6m(6.6-20■ )tall[21,
with erect stems that splay outward as they mature; flrst‐ year stems
have a glucose bloom,while mature stems have a grayish bark[3].The

leaves are in pairs or whoris of three,thick and leathery,dark‐ green,
narrow iance01ate,5-21 cm(2.0-8.3 in)long and l-3.5 cm(0.39-1。4
in)brOad,and with an entire margin14].The f10Wers grow in clusters

at the end of each branch;they are white,pink to red,2.5-5 cm(0。 98-
2.O in)diameter,with a deeply 5‐ lobed fringed corolla round the central

corolla tubeo They are often,but not always,swect‐ scented[5]。 The fruit

is a long narrow capsule 5-23 cm(2.0-9.l in)10ng,which splits open at

maturity to release numerous downy seeds‐ [6]
However,despite the common poisonous designation ofthis plant,very

few toxic events in humans have been reported.According to the Toxic

Exposure SuⅣ eillance System(TESS)in 2002 there were 847 human

exposures to oleander reported to poison centers in the United

States.□. In COntrast to consumption of these undeflned oleander

der市ed materials,there is no to対city or deaths reported from topical

adnlinistration or contact with Ner′ ″″ ο′θα″aしr or speciflc products

０
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derived from them[8'].Today a large number of plant s are used in the
form of powder, decoction and infusion for the treatment of various

MATERIAL AND METHODS
Plant material
The leaves and roots of Nerium oleander were collected in June 2012
from Baghdad, and identified in department of botany in Baghdad
university .

Extraction
The leaves and roots of Nerium oleander was collected and washed

thoroughly in tap water followed by distilled water .The leaves shade
dried at room temperature. Dried plants were uniformly grinded using
mechanical grinder to make powder then five g.uo,r of giounded plani
material was taken in Soxhlet apparatus wittr tso ml of solvent of
(methanol , ethanol ) for 6hr then filtered and evaporated to obtained
crude extract . [10]
Culture media
The media used for bacteria was nutrient agar ,and Mueller Hinton
!B{. The test organisms used included Staphylococcus epidermis ,
Escheric hia c oli, Protus mirab il is and Staphyloio c cus aureus.
Antimicrobial activity
The extract obtained from leaves and roots were studied for

antibacterial activity .the antibacterial study of ethanol and methanol
extracts were assayed by using Holes Diffrrsion methods [l r] , holes of
16 mm diameter were made in the culture media of the testei bacterial
isolates filled with( 0.1) ml of extracts.
The plates containing the bacteriar culture were incubated 37 oc for
24h ,all the plates were examined for presence of zones inhibition as a
property of antibacterial activity.

う
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RESULTS AND DISCUSSION
The extracts from 2 parts (root and leaves) of the plant were used in the

present study to investigate their antimicrobial potential. Both gram-
negative and gram-positive bacteria, the results of screening of
antibacterial activity of Nerium oleander roots and leaves extract . The
ethanolic extract of leaves of Nerium oleander showed higher
antibacterial activity against all the tested micro-organisms ,with
inhibition zone between ( 12 -25) ffiffi , than methanolic extract of
leaves with inhibition zone between (22-10 ) mm summarized in table
r.u2) [13][14]..

Table‐ 1:inhibitil

The ethanolic and methanolic extract of roots of Nerium oleander
showed high antibacterial activity against Staphylococctts aureus and
Escherichia coli.while it showed moderate activity against
Staphylococcus epidermis table 2,similar finding in table l.

Table‐2:inh

Figure -l A: Inhibitions zone in Staphylococcus epidermdis
B: Inhibitions zone in Staphylococcus aureus

e- l: inhibition zone (mm) for ethanolic and methanolic extract of leaves
Bacteria Extract of leaves

Ethanolic extract Methanolic extract
Staphylococcus aureus 25 mm 22 mm
Staphylo coccus e piderm is 20 mm 20 mm
Escherichia coli 23 mm 22 mm
Protus mirabilis 12 mm 10 mm

-2: inhibition zone (mm) for Ethanolic and methanolic extract of roots
Bacteria Extract of roots

Ethanolic extract Methanolic extract
Staphylococcus aureus 24 mm 20 mm
Staphylo co c cus epidermis 20 mm 20 mm
Escherichia coli 23 mm 18 mm
Protus mirabilis 10 mm 8mm
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Figure -2: A: Inhibitions zone in E cori . B Inhibitions zone inprotus sp

The presence of antibacterial substance in the higher plant is well
established .The ethanolic and methanolic extract oi leaves and roots
show high activity against bacteria because presence active compound
(oleandrin which is toxic cardiac glycoside, tocopherol ,ursolic acid)
u2l[1s]
This compound act as anticancer, anti- inflammatory and antimicrobial
activify I'ul .The ethanolic extract reported tfr. unti*icrobial activity of
leaves and roots of Nerium oleander against Bacillus pumilus ", B.
subtilis and Aspergillus niger [17)
Studied antibacterial activity of Adhatoda vasica ,calotropis procera ,

Nerium oleander and ocimum sanctum leaf on gram positive and gram
negative bacteria[l8]. present study was condr.t.d to investigatei the
antibacterial activity of Nerium oleander leaves and roots. The result
obtained are encouraging as the methanolic, ethanolic extracts have
shown considerable antimicrobial activity .The antibacterial activity ofthe plant is appreciable ,considering the importance of the
microorganisms in infection further work is needed to isolate the active
principle from the plant extract and to cany out pharmaceutical studies
U9l . The potential of developing antimicrobials from higher plants
appears rewarding as it will lead to the development of a phyto..dirir.
to act against microbes. Today, our understanding of the interactions
between drugs and herbs & food is still in its infan-cy. people are using
herbal medicines from centuries for safety, 

-effrcacy, 
cultural

acceptability and lesser side effects. plant and plant products have
utilized with varying success to cure and prevent diseases throughout
history [20]: Major plunge by the pharmaceutical industry is foJused
towards design and deveropment of new innovative/indilenous plant
based drugs through investigation leads from traditional systeii of
medicine . It is a best classical approach in the search of new molecules
for management of various diseases. Though screening of literature is
available on Nerium oleander depicted the fact that it is a popular
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therapy among thc various racial gЮ ups.Ayurvedic and traditiOnal
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ABSTRACT
Thc cxtract fronl Withania somnifera roots has bccn used as lncdicinal remedy and

reportcd to rctain antirnicrobial and antimutagenic activities. Random¨ bred virgin
female mice(6‐8 wk old)procured from Central Animal House,Iraqi centcr for

cancer and medical genetic research,Alinustansyria Univcrsity.IVIice were houscd

in polypropylene cageso An the FniCC Were anowed to have frcc access to clean

drinking water and standard anirnal pcllet diet fbllllulated on scientiflc backgrounds

throughout the experiinent .Sixty feinale lnice were divided into thrce groups:

control, mice transplantcd tumor with out alcoholic cxtract treatcd and lnice with

transplanted tumor treated with alcOh01ic extracto Each group content● venty mice.

Mice were intragastrically administered with 20 mg/Kg of Withania somnifera Dun

cxtract by using fecding syringes. Anilnals treated with extract received a single

dose of 20 rng/Kg of Withania sOmnifera lDun intra gastrically daily for a period of

45 days.After the expcrilnental period of 45 days,the total superoxide dismutase

(SOD)and Catalasc(CAT)enzymes for both control and experimental groups was
invcstigatedo Rcsults:measurement of antioxidant enzン mes(SOD,CAD shows
signiflcant differences between mice treated and non treated to alcohoHc cxtract of

Withania somnifera roots when compared to negat市 e control e≦0.05,0.01)
respect市 ely.Thc mean of(SOD)level in treated mice is(4。 16U/ml)While the
mean of untreated mice is(2.56U/ml),The mean of SOD in nollllal micc is(4.86

U/ml)。 On the other hand,the mean of(CAD lcvelin treated micc is(0.062■ 0.007
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U/ml)and in untreatcd micc is(o.o48■ 0.006U/ml)。 Whilc the mean in n。 lHlal micc
(0.0'781L O.022 U/ml)COnclusion: the rcsult show a signiflcant clevation in
antioxidant cnzン τncs,and these rcsult rcpresented an indicatot for useful extract as

treatment ofcancer

INTRODUCTION
Cancer is affected by alterations in multiple physiological events

including apoptosis, inflammation, differentiation, and angiogenesis.
oxidative stress, resulting from the imbalance between antioiidants and
prooxidants, has been recognized to play an important role in cancer
development. consistent with that, antioxidani enzymes, especially
superoxide dismutase (soD), have been demonstrated to reduce tumor
genesis both in vitro and in vivo [1,2).

superoxide dismutase (SoD) not only suppresses ceil proliferation,
but also affects inflammation. The association between chronic
inflammation and cancer.is now wel estabrished [3,4]. one important
mechanism of inflammation-induced cancer is due to oxidative stress
[5,6]' which results from the release of free radicals from activated
immune cells and cytokines.

oxidative stress occurs when the critical balance between oxidants
and antioxidants is disrupted due to the depletion of antioxidants or
excessive accumulation of the reactive oxygen species (ROS), or both,
leading to cells damage t7l. ROS, such as superoxide anion radical (O2.-), hydrogen peroxide (H2O2) and highly reactive hydroxyl radicai
('oEt) can react with susceptibre biologicar macromorecules and
prod,rce lipid per oxidation (LpO), DNA damage and protein oxidation,
resulting in oxidative stress [8]. Despite the potentiai danger of ROS,
cells present a variety of defense mechanisms to neutralizelhe harmfui
effects of free radicals. The antioxidant defense system includes
en-ry-mes such as superoxide dismutase (SOD), glutathione peroxidase
(GPX),-catalase (CAT), glutathione S-transferase (GST) and other low
molecular weight scavengers such as glutathione (GSH) t9l.

dismutase (EC 1.15.1.1), such as the cytosolic Cu, Zn_SOD or the
mitochondrial Mn-SoD, metabolizes superoxide anion into a less
reactive species, molecular oxygen and hydrogen peroxide (HrO2) [10].H2O2 is decomposed to water and molecuiar oxygen by 

- 
tfri

peroxisomal and mitochondrial catalase (EC 1.1 1.1.16) tlill
Withania somnifera Dunal (WS), commonly known as ashwagandha,

has been used for centuries in Ayurvedic medlcine to increase r""rg"rib,
and vitaliry [12]. Withania somnifera belongs to the family Solanlceai
and is an evergreen tomentose shrub, grown wild and also cultivated fo;
medicinal use in many parts of India. The roots of w.somnifera contain
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several alkaloids, with anolides, a few flavanoids and reducing sugars
[13, 14] .

western research supports that withania somnifera Dunal have
polypharmaceutical use, confirming antioxidant, anti-inflammatory,
immune-modulating, and antistress properties in the whole plant extract
and several separate constituents [15]. As an antioxidant, wS and active
constituent's sitoindosides vII-x and withaferin A (wA) have been
proven to increase levels of endogenous superoxide dismutase, catalase,
and ascorbic acid, while decreasing lipid per oxidation 116,17,lg]. ws
acts as an anti-inflammatory agent through inhibition of complement,
lymphocyte proliferation, and delayed-type hypersensitivity ;t-01 . rrre
actions of wS on the immune system are subtler thin iimply
suppressing the immune/ inflammatory response. WS modulates the
immune response, increasing the expression of T-helper 1 (Thl)
cytokines, as well as CD4 and CD8 counts, and natural killer ffi) cell
activity l20,2ll . Several studies also support withania,s ability to
increase circulating cortisol, decrease fatigue, increase phyiical
performance, and decrease refractory depression in animals subjecied to
stress 122,231 . withania somnifera, however, is often underutili zed in
the oncology area, despite the fact that it shows direct antitumor and
cancer preventive activity. Furthermore, wS has the potential to
increase tumor sensitization to radiation and chemotherapy while
reducing some of the most common side effects of these conventional
therapies 124).
The objective of this study was to evaluate the biochemical effect of the
alcoholic extraction of the root of withania somnifera Dun, on
transplanted adenocarcenoma (AM3) in femal,s mice.

Material and Methods
Random-bred virgin female white mice (6-8 wk old) procured

from Central Animal House, Iraqi center for cancer and medical genetic
research, Almustansyria University. Mice were housed in polypropylene
cages. All the mice were allowed to have free access to clean drinking
water and standard animal pellet diet formulated on scientific
backgrounds throughout the experiment .Sixty female mice were
divided into three groups: First group: negative group, second group:
mice transplanted tumor of adenocarcenoma (AM3) with out treatea
with alcoholic extract of withania somnifera Dunal and the third group:
mice with transplanted tumor cells of adenocarcenoma (eM:) and
treated with alcoholic extract of Withonia somnifera Dunal. one female
mouse has Mammary adeno carcinoma was provided from Iraqi center.
The tumor area was sterilized and the tumor cells was aspirated by
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using needle Gt8 with movins the needle,rr,o" rt#'J#lliJlilfiilT
small cells and collected between 3-5 cm of cells , than the cells was
transferred to sterilized beaker in sterilized condition. The phosphate
buffer saline (PBS) was added in equal volume and the miiture was
lifted for 15 minutes. The cells were transferred to the mice. Each
mouse resaved 0.25 milliliter of tumor cells and the tumor was appear
within 10 to 15 days after injection.

Collection and preparation ofplant roots
The plant was collected from Iraqi Center for Cancer and Medical

Genetics Research garden, than the roots was separated from the plant
and wash by water to remove the dust and other substances and than
wash by 950/o ethanol. The roots was leaved to dry and than cat to small
pieces and than dry and grinding by electrical machine to obtained
powder and the powder was storage in glass bottles in a cool dry place.

Preparation of Alcoholic Exhact
The preparation of alcoholic extract of Withania Somnifera Dun roots

is obtained according to Harbome method t25l 
.

Preparation of alcoholic extract of Withania Somnifera to experiment
The supernatant was collected from Harborne method and than dry

by using incubator with high temperature to obtain the powder oi
extract. This powder was dissolved by using poly ethylene glycol_
400).About 1.25 milligram of powder was dissolved in 500 milliliier to
make a stoke. The stoke was storage in cool dry place to make anther
concentration that used in experiment.
The mice were grouped into three groups, each group content twenty

mice. Mice were intra gastrically administered wlitr ZO mg/tcg oi
Withania somnifera Dun extract by using feeding syringes. Animals
treated with extract received a single dose of 20 mglKg of Withania
somnifera Dun that dissolved in 70% methanol, intra gastrically daily
for a period of 45 days. About 0.6 ml of mice blood from .""h g.oup
was collected and used in the measurement of the total SOD ana Cai
enzymes for both control and experimental groups. The blood was
transferred into clean dry plain plastic tube without anticoagulant. The
serum from each group was collected to measure the level of enzymes
[26).
Measurement of SOD enryme level
Assay Principle

The role of superoxide dismutase (SOD) is to accelerate the
dismutation of the toxic superoxide radical (O2 .-) produced during
oxidative energy processes, to hydrogen peroxide and moleculai
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oxygen. This method employs xanthin and xanthin oxidase (XoD) to
generate superoxide radicals which react with 2-(4-iodophenyl)-3-(4-
nitrophenol)-5-phenyltetrazolium chloride (I.N.T.) to form a red
formazan dye that read at 450 nm. The superoxide dismutase activity is
than measured by the degree of inhibition of this reaction. One unit of
SoD defined that which causes a 50Yo inhibition of the rate of the
reaction of INT under the condition of the assay.

Xanthine von> Uric acid+ Oz'
I.N.T. 

-) 

Formazan dye
O2'* 02' + 2H -+O2+ H2O2
Superoxide dismutase assayed kit.
Cat.No. 5 7 460 I Calbiochem

Calculation
The SOD enzyme activity is expressed as the percentage of inhibition of

INT reduction. Where one unit of SOD is defined as the amount of sample that
causes 50Yo decreases in the SOD inhibition (%) caused by SOD which calculated
from regression line of standard curve by measuring the optical density of the
sample at 450 nm and this value present the percentage of inhibition.
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Figure-l: SOD standard curve

Measurement of Catalase Activity
Assay Principle

The method is based on the enzyme with methanol in the presence of
an optimal concentration of H2o2.The formaldehyde produced is
measured spectrophotometrically with 4-amino-3-hydrozino-S-
mercapto-l, 2, 4-triazole(Purpald) as the chromogen.purpald
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spedically fOrms a bicydt heterocydic with Jdehydes,which upOn
oxidation changes frOm c010rlcss tO purple co10r.

(Catalytic Act市 ity)H202-――――→  02+2H20
Catalase

(PerOXidatic Activiサ)H202+AH_  A+2H20
Catalase Assay Kit

Cat.No.219265

Calculation

One unit of catalase e■γme act市lty is deflned as the alnOunt Of
enzyme thtt wni cause the fOrmttbn Of l.o nmOl fOrmddehyde per
minutc at 25° c.

CAT Act市ity(u/ml)=uM Ofsamole x sample dilutiOn=nm。 1/min/ml
20 ininutes

Figure‐ 2:CAT cnzyme Standcr Curve

Statistical Analysis

Statistical analysis was pcrfolllled using analysis Of variance

cANOVA)foHOWing the Mann― whitney U‐ test tO deterlnine the
statistical difference in thc cnzyme studies.Studcnt'sr_test was used tO

compare results between cOntrOl,untrcated and treated groups.P≦ o.o5
was considered signiflcant.

REStlLTS AND DISCUSSIONS
Serum supero対 de dismutase(SOD)act市 i"
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The total serum soD activity in this study is shown in table (l) and
Figure (3). The results illustrated that the total serum SOD activity-hur u
significant increase (p s 0.0s) in treated mice when compared with
untreated mice. The mean value in treated mice is (4. t5+0.29 U/ml) and
in untreated mice is (2.56* 0.15 u/ml). While, the mean of controls is
(4.78+0.03 U/ml).

Table -l:Serum of SoD Level in untreated, treated and control Mice

Mean 4.78 2.56 4.15
SD. 0.09 0.04 0.06
S.E. 0.03‐土 0.15'土 *0.24'

*Pく 0.05

Untreatod Mice Treated M:ce
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Figure-3:serum SoD Level in Treated, untreated and control Mice

Serum catalase (CAT) activity
The total serum-catalase activity is ilrustrated in table (2) and figure

(a). The results show a high significant increase in the total catalase
activity (P s 0.01) in treated mice when compared with untreated mice.
The mean of treated mice is: ( 0.062 r 0.007 U/ml) and the mean of
untreated mice is (0.048+0.004) respectively. while, the mean of
controls is (0.078* 0.022 U/ml).
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Table-2:Serum Catalase Levels(U/ml) in Treated, Untreated and Control
Mice.

P<0.01**

Control Mice Treated Mlce

Il/ithania Somnifera On Antioxidant Enzymes In Mice With Induced
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Figure-4:Serum cAT Level in Treated, Untreated and controlMice

Cancer chemoprevention involves pharmacological intervention with
synthetic or naturally occurring chemicals or substances to prevent,
inhibit or reverse the process of carcinogenesis or to prevint the
development of invasive cancer 127,281 .

Beneficial effects of antioxidants are well known in scavenging
reactive oxygen species (RoS) before or preventing oxidative damage
from spreading, a.8., by intemrpting the radical chain reaction of lipia
peroxidation 1271. Many antioxidants are known to be present in plants,
fruits and vegetables. In this study, methanol extract (IvE) of Wilhania
somnifera root, a popular herbal medicinal plant, showed significant
free radical scavenging activity in vivo. Treatment with ME of withania
somnifera root increased the activity of cellular antioxidant enzymes;
soD, cAT. Thus, these results indicate that withania somnifera root
extract possesses considerable antioxidant activity by increasing level of

Groups Control Untreated Mice Treated Mice
S.D。

0.037 0.01 0.011

S.E. * 0.022'* 0.004*-+ 0.007***
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antioxidant enzymes when compare with animal,s transplanted fumor
with out treated with the extract l24l .

Also in this study, the modulatory influence of roots of Withania
somnifera on antioxidant enzymes was assessed by measuring the level
of SOD [3a] and CAT enzymes [35] . Our results suggest thit withania
root is basically having a mono functionar inducer by increasing the
activity of antioxidant enrymes [34] . we observed throughout- this
study, a significant induction in both SoD and cAT activities lrithania
root-fed mice. These effects could have a potential role in the
detoxification and elimination of potential carcinogens from the body,
leading to. the cancer preventive efficacy of Withinia roots. However,
more studies are needed to show the direct involvement of the ani
oxidative potential of Irithania roots in detoxification ofcarcinogens.
-Throughout this study, the result show increasing in both S=OO ana
CAT enrymes ,and this is may be due to the properties of tfithania roots
to inhibit formation of free radicals or increase iermination of reactive
oxygen species or both.
The activities of cellular_antioxidant enzymes (SOD, CAT, and GpX)

are modulated in various disease states by the abundance of free radica-l
sp^ecies [29, 30,31, 321. Thus, maintaining the balance between the rate
of generation of radicals and scavenging of radicals is an essential part
of biological homeostasis. As withafarin (wFn) isolated from the root
and leaf extracts of lt'ithania somnifera (Ashwagandha, ASH) has been
shown to exhibit promising anti-tumor propertiis. Even though (WFA)
is cltotoxic to a variety of causes .ill-typ".. As (WFA) inaucei
cytotoxic and apoptotic effects on normal ind non small cell lung
cancer (NSCLC) cells were accompanied by an increased oxidative
stress induced lipid peroxidation [ 30,31,32] .

Extracts of Withania somnifera root activated CAT and GpX to a
greater extent. Taken together, these results also suggest that the
antioxidant activity of withania somnifera root extract may lie in its
ability to degrade H2o2 and other peroxides and this is because the
increase formation of hydrogen peroxide cause distraction of the celrs
and in the same time cause inhibition of superoxide dismutase activity.
so the increase concentration of the enzymatic activity gives indictor
about increase scavenging of H2O2 l2g,33l .

In conclusion, extracts from withania somnifera root have high levels
of radical scavenging activity, inhibit lipid peroxidation, proriote cell
viability, and enhance the effects of 

-various 
antioxidant. enzymes

[34,35) . These findings strongly suggest that extracts of Witirania
somnifera root have potential chemo protective activity against
oxidative stress in tumor transplanted mice. Demonstration ortn.-nign
levels of antioxidant components present in withania somnifera rolot
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extuact will provide scientific base for further investigation of unknown
components [34,3] .
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ABSTRACT
Ten novel metal complexes Of the follllula[MLa,b(H20)2],[CrLa,b(H20)CI],
pJiLa,b]La=3‐

[4‐Ⅳ〔ethyl‐ 2‐(3‐oxo―piperzin‐2‐ylidcne   amino)‐ phenylimino]¨ 3,4¨
dihydro‐ lH‐quinoxalinc‐ 2-one,and  Lb=3-[2¨

(3‐oxo―pipcrzin-2‐ ylidene  amino)‐
phcnylimino]‐ 3,4‐dihydro‐ lH_quinOxaline¨ 2-onc,M=cO(II),Cu(II),and zn(II),
have bccn synthcsized by direct method of cOndensation of quinoxaline‐

2,3‐dione
with l,2¨phenylene diamine or 3,4… dianline toluene in presence ofrnetal chlorides as

a templatc . The an metal complexes werc idcntiflcd on thc basis Of elemental

analysis(C.HoNoM), magnetic moments, molar cOnductance in N,N― dimethyl
follllamide solution,as wcll as GC‐ mass,lH and C"nmr,FTR and UV‐ Visible
spectra.Thc results obtained fronl spectral studies showcd that an complexes werc

octahedral geomctry,whercas,the nickel(II)COmplexes exhibitcd square planner
geometry around the metaliOn.

Key wOrds:QuinOxaline… 3,2‐ dione,benzopyrzine Schiffbases,template cOmplex.

INTRODUCTION
QuinOXaline derivat市 es are nitrogen cOntaining heterocyclic
compounds and their impOrtancc have been reported[1],tO pOSSess well

known  bi010gical  activities  includingα ″″_ッirαみα″′′―みαθ′θ″′αムα″′み
′ヴα″
“
αわりα″″frο′οZοαちα″滋θル″滋′′αα″″―σα″σθr and as kinase

inhibitOrs[2¨ 6].QuinOXaline derivttives cOnstittte the basis Of many

fungicides,herbicides as wen as being impOrtant in human health and as

receptor antagonists[7‐ 8].

The Mannich bases derived from quinOxaline derivatives have been

playing an important role in the deve10pment of c00rdinatiOn chenlistry.
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Mannich and Schiff bases of quinoxaline have been studied extensively

because of their attactive chemical and physical properties and their

wide range in numerous scientific areas'The quinoxaline metal

complexes are found to be more active than the freeligand and some

side effects may decrease upocomplexation. Numerous quinoxaline

derivatives are important as biocidal agents as these compounds havethe

ability to bind and cleave double stranded DNA under physiological

conditions.They are used for genomic research and as diagnostic agents

in medicinalapplications [9-10]. Dong et al. in 2005 synthesized a

silver(I) complex of quinoxalinediazine Schiff base and are found to
form one dimensional and two dimensional network structure

depending upon the counter ion [11].
Investigated the synthesis and spectroscopic study of Pt(N) complexes

with 6,7-diethyl-2,3-bis(2-pyridyl)quinoxaline as novel metal

complexes containing quinoxaline moieties[1 2] .

Recently ,M.Sebastian and etal[13],have investigated the oxidant

catalytic behavior of Mn(II),Fe(II),and Ni(I! chelates with quinoxaline-

2-carboxylidine-2-amino-5- methyl phenol for removal organic
pollutants. As well as,satish and co-workers have investigated the

binuclear Co(II),Ni(II),Cu(II)and Zn(Il)complexes with tetra dentate

Shiff bases derived from 2,6-diformyl-4-methyl phenol with 2-hydroxy-
3-hydrazino quinoxaline[ 14].

In template synthesis, a metal ion can play a useful role in directing the

reaction towards the desired products, or aiding its isolation[15].
In, the present paper, we have prepared new temPlate metal complexes

derived from condensation of substituted 1,2-diamino benzene with
quinoxaline-3,2-dione in the presence of Cr(II!,Co(II),Ni(If,Cu(II) and

Zn(II) ions, as a template.

MATERIALS AND METHODS
The hydrated metal chloridesCrClr.6HzO, CoClz.6HzO, CuClz.2HtO,

NiCl2andZnClzwerepurchased from Sigma-Aldrich,subtituted-1,2-
diamino benzene, oxalic acid and solvents, were supplied from Fluka
company in 99ok purity. The 2,3-quinoxaline-dione has prepared

according tothc method published in literature[14],scheme(1).
H

r_1日^l   Rヽ ノヽ Ńヽ /O5ml,HClR3常
+H2C204Ю 繭 ]tXI(NH2                     。't“ 'レ "           H

R=H,CH3

Scheme(1)Synthest Q‐ 2,3‐dione

50

゛



Al- Mustansiriyah J. Sci. Yol.24,No 4, 2013

The Cr(III),Co(II),Ni(I|,Cu(II) and ZI(II) complexes were prepared by
refluxing lmmole of quinoxaline-2,3-dione in (lOml)methanol and
O.5mmole of |,2-diamino benzene or substituted with methyl group in
(5ml)of methanol ,and 0.5mmole of CrCl:6I{10, CoClz.6H2O,NiClz,
clClz.2H2o and anhydrous znClz. The reaction mixtures were
continuing in reflux and constant stirring on water bathfor(8-
l2)hrs.depending on the kind of metal The solid products obtained were
filtered ,washed withmethanol,ethanolthen dried in oven , scheme(2).

R=H,CH3

M = Co(II), Cu(lI)&Zn(II)
Scheme (2) :synthesis ofmetal complexes

c.H.N- elemental analys is of Quinox alin-2,3 -dione and s olid' complexes
were determined using Carlo-Erba 1106 Elemental analyzer. Electronic
spectra were recorded for solutions of quinoxalin-2,3-dione and its
metal template complexes using Shimdzu spectrometer in the range(
200-800)nm in DMF solvent . Magnetic susceptibilib/ meusur.*ents
were carried out using Bruker l4K-Magnetic balance at room
temperature via Gouy method using Hg [Co(SCN)a] as calibrate. The
Htand cr3nmr spectra were carried at Al-Bait -University on Bruker 300
l\ltrrz spectrometer in cDCls solvent. Gas and Mass spectroscopy of
cr(II! and Zn(rr) complexes were measured on shimaozu ci 

-us
P2010 model spectrometer via specific column for metal in 0-700mie
range and vaporization in 100-450oC range at Al-yarmook (Jordan)and
Tehran university.

RESULTS AND DISCUSSION
The analytical and physical data of template metal complexes are listed
in table(l). The percents of c,H,N and M obtained from elemental and
atomic absorption spectroscopy are in good agreement with the general
molecular formula proposed for the complexes [ML",u1H zo)z) M:co(II),
Cu(II), Zn(II) and [CrL",b(H2O)Cl] ,[NiL",o] respectively ,where L :
deprotonated organic segment formed by template route between
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substituted - phenylenediarline and quinoxalin'2,3-dione, as shown in

structure (3).

―          鴨

where R=H and CH3R=H and(じ H3

M=CO(II),Cu(II)and zn(II)

も

R=H,CH3
Structure(3):propOSed geometries oftemplate complexes

一
ヽ
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Table -1: Physical properties and micro - elemental analysis of the prepared metal
lexes.

D=decomposition point.
The mass spectra of zn(rr) and cr(III) complexes showed that most
abundant fragment with relativeisotopic abundance. The molecular ion
peaks for cr(Ilf andzn(rr) complexes were atm/z:515 and 504 of the
[CrL'G{,O)CI] * andf(Znl).2H,O]+fragments respectively[16],which
confirms strongly the proposed structures of these formei-complexes,
figure (1)

COm
compound Colour M.P°C C%

Clac..(Found)

H%
Cal..(Found)

N%
Calc.。(Found)

M%
Calc.。(Found)

Q‐2,3‐dione White 300‐302 59.84

(58.77)

3.65

(3.00)

17.77

(16.99)

[CrLa(H20)Cl] Green Ｄ０
ン
ハ
υ 47.99

(46.99)

2.55

(2.33)

17.99

(18.33)

10.12

(9.01)

[CoLa(H20)2] Pale green 330υ 50.00

(48.92)

4.11

(3.22)

17.11

(17.99)

11.37

(10.90)

INiLa] Pale
yellow

344 54.46

(53.88)

3.55

(2.88)

20.00

(20.33)

12.44

(12.00)

[CuLa(H20)2] Green
ＤＡ
υ
∠
υ 48.59

(46.00)

4.21

(3.70)

19,1

(19.99)

12.42

(11.87)

〔ZnLa(H20)2] Orange 341υ 49,05

(47.88)

4.11

(4.44)

19.51

(21.00)

12.77

(11.01)

lcrllH2O)Cll 01市e 255…257 47.43

(46.18)

２

０

２

０

３

４

18.01

(19。 95)
10.41

(9.26)

[CoL° (H20)2] Grey black 266-268 47.22

(45.89)

3.51

(3.88)

19.04

(20.Oo)

11,70

(10.08)

N:Lb] Brown 275 53.19

(53.11)

3.34

(2.65)

20.75

(21.53)

12.83

(11.67)
[CuLb(H20)2] Brown 295‐297 47.71

(46.12)

3.31

(2.11)

19.89

(18.88)

12.77

(11.55)

Figure -l: Mass spectra for[CrLb(H2O)Cl] complex

53



New Metal ion directed synthesis and spectroscopic characterization oftetra dentate acyclic ligand

derived from quinoxaline-3,2-dione 
Mahmoud and Afiranl.

IR spectra
The 

-preliminary 
identification of the acyclic metal template complexes

has been obtained from its IR spectrum, which shows the absence of
uncondensed functional groups -NH2 and C:O of 4-methyl'1,2'

phenylenediamine and quinoxalin'2,3-dione(i.e., stretching modes of
.turting materials) and suggests the formation of the proposed acy9le'

The appearance of strong absorption band in the region 1600-1650

cm-1 corresponds to u>C:N stretching frequency (where, u :
frequency). A single sharp band observed for the ligand at 3300 cm-'

corresponds to uN-H of secondaryu>CO-NH group,confirms the lactam

form ,orr.rponding to quinoxaline moiety. The absorption bands in the

region 2goo, 2g7O , 3050 cm-'and 1370, 1470 - 1479 cm-' in the

prepared complexes may be reasonably, affributed to uC-H stretching

urd C-U bending vibration modes, respectively (Table 2).The red shift

of the complexisfor uC:N and uN-H modes [17]are found in the

regions tOtO-tOOS cm-rand 3150-3380 cffi-r, respectively. However, the

po"sitions of these bands are consistent with those reported for the

analogous complexes.As well as the tautomerism of in position 2 of
quinoialine ring between C:O and C:N- supports the coordination of

organic moiety ,iu d.protonation of -oH ,thus the acyclic tetra dentate

fifand behaves as N2b2 system. The negative shifts in uN-H mode

ui-org with the appearance of new bands in the region 448-530

cm-r-assignable to uM-N vibrations, suggest that the imide nitrogen is

coordinating to the metal ions. The position of imide band, which does

not undergo uny change and the absence of a band attributable to uM-O

l52O-544 cm-il vibrations indicate that the imide oxygen is non-

coordinating[l8l.Furthermore, the all complexes showed broad

absomtions in the 3500-36t0cm-r regions and rocking modes in the

850-860cm'rregions, which may be assigned to O-H vibrations of
coordinated water molecules [17]figure (2-5)'

Tahle_2¨ Selectcd IR of metal complexes in u-'(cm-

Complex oNH,oC=0 u Ar― CH,

(C― N)

oM― N,
oM‐ 0

Other bands

Cr(III)‐ L・ 3350,1680(s)
1590(s)

3050,2962(m)
1130(s)

450,500(w) 3600(a)

895(b)

CO(II)‐La 3150(m),(1680‐

1651)(s)1562

3100(w)
1150(s)

500(m),490(→
３５００

８５２

Ni(II)‐ La 3180(m),1675(s)

1580(s)

3090(W),
1160(s)

490(w),

515(m)

3500(br・ ),

833(→

Cu(II)‐La 3338,1672(s)
1562

3100(W),
1125(s)

530(m),

495(m)

3420(br.),

895(m)

Zn(H)‐La 3300,1693(s)
1585(s)

3070(w),

lHO(S)
410(→
430(→

3500(br・)

1610(s)
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Cr(III)¨ Lb 3200(brO.)

1678,1630
3050(w)
1121(s)

440,550(m) 815(m)

CO(II)‐Lb 3600(br.)

1655,1618
2966(m) 550(m) 870(m)

Ni(II)‐ Lb 3412(m.)
1681,1612

3100(→ 430(m) 1590

Cu(II)‐Lb 3610(br.)

1666,1544
2972,2962(m) 523,480(m) 870(w)

Zn(H)‐Lb 3550,3500(br.)
1705,1619(s)

2965,2955(m)
1120(s)

448,530(→ 851(→

Vol.24,No4,2013Al- Mustansiriyah J. Sci.

Abbreviations:s:strong,m:medium,br.:broadp&b =strerching
coordinated water molecules and rocking in far-ir spectrum.
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Figure -5:FTIR of [CoLb(H,O)z] complex in CsI - disc.

lH &C13 NMR spectra:
The 'HNMR spectrum of the zn(rr) complex shows singlet in the region
64.10 63.15 (where,6: chemical shift) and singret at 6 i.sg
corresponding to CHr (3H) protons protons of methyl group directly
attached to phenyl of diamine moiety. The rH NMR spectrum of tl-l
shows a multiple signals observed at E 6.5-7.33ppm that may 

-be

attributed to Ar-H and quinoxaline protonsl6 (9H). The cr3 nmr
spectrum of zn(rr) complex in cDCl3displaye6 absorptions at
20,69,70,89,101,120 and 150-180 ppm indicate the poiitions of
aliphatic cH:,aromatic cH:cH,, c:N of quinoxaline ring and carbonyl
in 2 and 3positions.The results of rH NMR associated *ith C,, NNIR
spectra reveals the condensation of onemole of 1,2-phenylenediamine
with two moles of quinoxaline-2,3-dione in the preseni e of zn(rr) ion as
a temp late 119,20),figure(6 -7).
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Figure(6)- rH NMR of [ZnLb(HzO)z] complex.

Figure(7)- C13 NMR of [ZnLb(HzO)z]complex
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Magnetic Moment and UV.VisibleSpectra :
The quinoxalin-2,3-dione solution in spechosol methanol exhibited two
distinctpeaks at 3610r and31446.5cm-r that are characteristic ofligand
freld (n--rn*and n---z*) transitions respectively of C=N,C:O and L=C
chromophores of b enzopy r azine moiety, fi gure( g), 

[ 1 g].
Electronic spectra and magnetic measurements wire recorded in order
to obtain information in tabre(3) about the geometry of the complexes
.The complexes also show the band in the region 34g43_3g02i cmL
due to a charge transfer transition.
Different ligand field parameters have been evaluated for the comprexes
and the value of covalency factor B @.434.79) reflects the covalent
nature of the L_-rM bond The covalence factor B was evaluated by
using the expression B =B complex/Bfree ion, where B is the Raca-h
interelechonic repulsion parameter. The value of B lies in the range
542-784 and 418163 cm-, for Cr(III) and Co(II) complexe"s,
respectively.The magnetic moment of Cr(II) complex-*a :.+Sgl\i
coresponds to an octahedral geometry of dr_ coniguration, and the
green solution in DMF showed two spin- alrowed tiansitions in the
21739(l0Dq)and 27770cm-.t regions which may be assigned to
A?qr-Trg* and A2ga---+J,gn truniitions respectiveli ,which ag-ree wellwith peaks of octahedral geometry around Cr(ill; ion.fh-e Co@j
complexes exhibited two distinct absorptions in the regions
19669-19607 cm-r and 217g9-21i34 .r-, ur.igr.O to Tagl(F)
-,T4&G) (vl) and
T4CTFI lTtsrtpl (v3) transitions, respectively, which suggests
octahedral geometry around the Co(II) ion [t01. ,Z-ls not observJd] but
it is calculated by using relation v2 = vl + iOOq,which is very close to(v3) transition [20].The r ODq values for both cobalt(Il) c-omolexe.
were 5222.8 and5974 cm-' which confirms the high ,pin d, o"tut.Arui
symmetry around metal ion(2l).This is further supported by the
magnetic susceptibiliry value (4.35 B.M.).The uv-visiute specira ofcoppe(Il) complexes in DMF solutions displayed a strong peak at
-3_7037-36101cm-, region and a well_defined shoulder u.ouid'20964_
22727cmt region assignable to_metal to ligand charge transfer and Brg2
-B?g' . transitions respectively, which strongly- favors distorted_
octahedral geometries around copper ionsgtl[i2,23].The magnetic
T9T.:t, values for copper complexes (1.66 ind t.70 B.M) ,also
r nd i cated the distorti ons structures from octahedra I along Z_ axis[)2].
In contrast, the orange sorution of Zn(II) comprex in-ovm .*ni6it.a
high intensity peaks at 250,350 and 440nm , *hi.h are assignable to
ligand field (z---+z*,n--+71*) and LMCT transitions , tt... oU.'..ruilo*
indicates the tetrahedral symmetry around Zn(II) ion[23,24]
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The diamagnetic Ni(II) complexes solution of red colored in DMF

showed a distint peal in itr. regions(22276-22l5ocm') which is

assigned to Algr---+B1gr andArgr*Bzgr transitions respectively,figure

(10a,b), as well as the absence of any band below10000cm-',rules out

tt. 
' 

possibility of tetrahedral structures for these

nickel(Ii)complexes l24l,figure(1 0a-b).The band-fitting equations 125,

26] have been used io calculate the ligand field parametets (Dq, BandB)

foi Co(It) and Ni(II) complexes indicated significant covalent character

of metal iiganO bonds (Table 3). The value of Rachah parameter (B) is

less than free ion value, suggestingan orbital overlap and delocalization

of electron on the metalion- Thenephelauxetic tatio (B) for the metal

complexes is less than one suggesting partial covalence in the metal

ligand bondl27,,28).

Table-3: Electronic spectra U1- 1.rn-';,rnolar conductance and magnetic moments of

sh」竃面高正面T葛
=裏
頭藤暮要丁扇面百T扇F=冨画面戸藪孫面正面nce in Ohm‐

l Cm2 m01‐

1.inDMFD=diamagnctic,BOCr(HI)=840,Co(II)=615 and Ni(H)=420 cm‐ 1
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Figure‐8:UV‐ViSible spectra ofQuinoXalin‐ 2,3‐dione in DⅣ [F(10‐
3M)。

es

complex u'- max (cm'') Am μeKB.M) (6) (Dq)

Ouinoxaline-2,3-dione 36101,31446.亀

Cr(III)‐ La 21739(10Dq),277■ 3.45 0.43 2137.9

CO(II)‐La 19669,19913,217坦 20 4.35 0。 74 522

Ni(II)¨ L・ 20449,20408 10 0 0.65 204

Cu(II)‐ Lロ 37037(C.T),22727 19 1.66

Zn(11)‐La 40000, 2857 1(a),22727 (a), 0

Cr(III)‐ Lb 34482(a)

,28571(a),25000,21276(10Dq)

40 3.20 0.45 2127

CO(II)¨Lb 27027,21739,19607 4.1 0,79
０
フ

Ni(11)‐ Lb 22276,22150 36 0 0.69 222

Cu(II)‐ Lb 36101(C.T),20964 1.70

Zn(II)‐Lb 38167,27397(o,25641(a)
２

３

２

１

D
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Figure- I 0:( 1 I )-UV-Visible spectra of [Col(H2O)2]complex in DMF ( I 0-3M).

Conclusion
In this work, the template(metal ion) holds the reactive groups of
quinoxalin-2,3-dione and 1,2-phenylenediamine or its methyl

substituted apart, thereby supporting the desired Shciff base product and

encouraging the intermolecular one.Here,the metal ion mask the donor

atoms so that they cannot act as nucleophiles during the course of
reaction.
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The prcscnt investigation deals with the synthesis and spectroscopic

characterization    Ofhew    template    metal    complcxes    of

Cr(III),C。 (II),Ni(II),Cu(II)alld Zn(H)With tetra dentate moiety of
quinoxalinc‐ 2,3‐dionc and“vo derivativcs aromatic diamines Thedata
results from clemental analysis,m01ar conductancc and spectroscoplc

studics revealed the negativc template effcct of selected metal ions

towards the fOrmation of acyclic tetra dentate Schiff bases with N202

system.
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ABSTRACT
Some metal ions(Mn+2,c。+2,Ni+2,cu+2,zn+2,cd■2 and Hg+2)complexes Of

quinaldic acid (QuinH) and α_picOHne (α‐PiC) haVe been synthesized and
charactcrized on the basis Of their,FTIR,(UoV¨ ViS)Spectroscopy,conduct市 ity
measurements, magnctic susceptibility and atomic absOrption. From the results

obtained the fo1lowing general follllula has suggested for the prepared complexes
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picoline.The results showed that thc deprOtOnated ligand(QuinH)by uSing(KOH)

coordinated tO metal ions as bidentate Hgand through the oxygcn atom of the

carboxylate group(‐ COO‐)and the nitrogen atom of the pyridine grOup.The α―
picoHne coordinates as amonodentate through the nitrogen ofthe pyridine grOup.

Key words: Mix li quinaldic acid, o-picoline, complexes.

INTRODUCTION
QuinaldiC acid(C10H7N02)and itS der市 at市es used as inhibitOrs for
corrosion of steel[1]and derivttives of quinoline and its isosters are

remarkable compounds with many different kinds of biological effects。

A number of quinoline related compounds expressed antibacterial[2,3].

Dylan and cOworker's[4]were treatment of iron(II)ch10ride or iron

(Ⅱ)brOmide with 2 equivalent of sOdium quinaldate yields the

織 I端 ;LI盤 :誠
elttm職

晟 :3鮒 L認
劇

雛 濯蹴 E

65



synthesis and characterization ofsome Mixed Ligand complexes ofeuinaldic Acid and c-picoline
with Some Metal Salts

Basimq Asia and Rasmia

DMF=N,N-dimethylformamide) respectively. Abhishek and coworker,s
[5] .. were studied and synthesized isomeric complexes of
[Rurr(rpy)(L)Cl], (trpy :2,2'..6i,2"-teqpridine and HL : quinaldic acid).
Eizbleta and coworker's [6] were studied the complexes of VOIV ion
with picolinate and quinolinate derivatives formation in aqueous
solution and in the solid state. We have investigated in this paplr, the
preparation and properties of some metal ion complexes with q;inaldic
acid and o-picoline.

MATERIALS AND METHODS
Metal salts (MnCl2.4H2o, cocl2.6H2o, Nicl2.6H2o, cucl2.2H2o,

ZnCl2, CdCl2.H2O and HgCl2) were obtained from Fluka, Merck in high
purity, ligand (quinaldic acid) from (BDH) and (o-picoline) Mer&.
Conductivity measurements were carried out using ?hilips pW.Digital_
meter. FTIR spectra in the reign (4000-400) cm-r were recorded on
(Shimadzu FTIR-8300) infrared spectrophotometer as KBr discs. The
(U.V-Vis) spectra were recorded using (Shimadzu U.V- Vis 1604.),
(U.V-Vis) spectrophotometer in dimethyl sulphoxide solution (l0n M).
Metal contents of the complexes were determined by Atomic absorption
technique by using Shimadzu (AA680G), Atomic absorption
spectrophotometer. The magnetic moments (p"ff B.M) were calculated
on Faraday method by using (Balance Magnetic Susceptibility Model
MSBMKT). Melting points were determined by using (Stuart-melting
point apparatus).

General method for the synthesis
a) Potassium quinaldate ion (Quinld)

(0.349, 2mmole) of (QuinH) dissolved in (lOml) of ethanol and
added to (10m1) of ethanolic solution containing (O.ll2g,2mmole) of
KOH. The Quinaldic acid was deprotonated according to the following
reaction:

Quinaldic acid
(QuinH)

b) Synthesis of complexes
An aqueous solution of the

0.2379,0.170g,0.1369

_ KOH Ethanol >

(Quin‐K+)

metal salts contains (0.1989 ,0.2379 ,
, 0.219 and 0.2719) (lmmole) of
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(MnC12.4H2O, CoCl2.6H2O, NiCl2.6H2O, CuCl2.2H2O, ZnClz,
CdCl2.H2O and HgCl2) respectively were added to the solution of the
ligand (Quin'K+) (0.3a6g, 2mmole) in ethanol, the mixture was stirred
for half an hour at room temperature. Complexes were separated adding
an excess of o-picoline (2mole) (1-4ml) and treating the solution with
diethyl ether until is completed precipitation. The precipitate was
recrystallized from ethanol and dried at (50 'C)[7].

RESULTS AND DISCUSSION
The isolated complexes were crystalline, solids, soluble in some of

common solvents such as dimethyl formamide (DN{F), dimethyl
sulphoxide (DMSO). They are relatively thermally stable, the
conductivity measurements in DMSO indicated the non-electrolyte
behavior; Table-l includes the physical properties. The analytical data
confirmed the (1:2:2) (Metal:(euin):(o-pic)) composition of the
complexes. The magnetic measurements (p"rr B.M) for the complexes
are also listed in Table-1.

Spectral studies
FT-IR spectra

In order to get further information about the coordination behavior of
the ligands (QuinH) and (o-pic) with metal ions, comparisons of the
infrared spectra of the free ligands and their complexes are done Table_
2_ describes the important absorption and assignment. The strong
absorption band at (1620) cm-r in the spectrum of the free ligani
(QuinH), Figure-1 assigned to u(COO)^^. and anothe, ,tiong
absorption was noticed at (1317) cm-r could bL explained as u(COO),r,]
another band at (1387) cm-' was assigned to o(C-N)[g,9]. The spectrum
of free (u,-picoline) showed band at ( 1613) cm'I was assigned to
u(c:N)[10].

The spectra of the complexes
Exhibited a marked differences the in absorption band belonging to

the stretching vibration of u(C-N) found in the range betweenlt4=04_
1438) cm't which shifted to higher frequencies by 1fZ-Sfj cmr
suggesting the possibility of the coordination of ligand (euin)' through
the nitrogen atom in the ring [11]. Absorption assigned for u(COO)"..
was noticed at range (1375-1465) cm-' shifted to higher position UV (SA_
148) cm-r while. the band caused by u(COO)^, 1 appeared between
(1506-1568) cm-r shifted to lower frequencies Ai'iiP.lSZl cmr which
indicates the coordination of the carboxylic group to the central metal
ion {12,131. The stretching vibration band u(C=N)-appeared in the range
(1462-1608) cm-r shifted to lower frequencies UyliSr-S; cm-t whilh
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means that the nitrogen atom of o-picoline **tffi:i';"'fT:
coordination[14]. Absorption bands in the (410-46g) cm-r region are
considered to be due to metal-nitrogen u(M-N) vibrations whil-st those
occurring around (442-501) cm-t are through to a wise from metal_
oxygen (M-O) vibrations [l l,l3], Figure-2 showed the FTIR spectrum
of [Hg(Quin)2(o-Pic)2].

Electronic spectra
The absorptions and assignments related to the ligands and their

complexes are listed in Table-3. The ligand, Figure-3 exhibited an
absorption band in (U.V) region at wave number 

-(44052) 
cm-r which

may be attributed to (n ----> n*) transition. Free o-picoline, Figure_4
showed absorption band at (48542) cm'r which was expressed aslhe (n_.._+ 7r*x9,151.

The spectra of the complexes

- [Mn(Quin)r(c-Pic)2].2H2O (ds)

, _Il_.-1p..,rr,m of this complex, showed two absorption at (34246) cm-
'^, (23803) cm-' and (32154) cm-' which may be attributed to (C.T) and
O,, .-----> "Tzr(D) transitions respectively[16].

- [Co(Quin)2(o-Pic)2] (d7)
The spectrum of this .complex exhibited bands at (33444) cm-|,

(30864) cm-', 1158731 cm'' and 1l l4l5) cm-r which have been assisnedto (C.T), oT,, .--.--.> oT,(p), oT,r._.>oAr, and oT rr-"rTrn
respectively[7] and the (B ) found to be at (832.8) cm-r, thjratio B: E
/.8" comes out to be at (0.857).

- [Ni(Quin)2(o-Pic)2].2H2O (d8)
The spectrum of this complex exhibited the followine absomtions at

(33333) cm'', 131948) cm-r, 6sezsl cm'r and (l1363) irn ,*ti.t fruu.
been assigned as (C.T),' Arr-.'T,r(p),'Or* * 3T,*1F; 

and 3Arn

i'T,,, respectively and the (B ) found to be at (89g.r3) cm-r, th6
ratioB= B I B,comes out to be at (0.863)[18].

- [Cu(Quin)2(o-Pic)2].2H2O (de)

, The blue complex of Cu(II), Figure-5 gave two bands at (31746\ cm-
'and (11312) cm'' which may be attributed to (C.T) and 2E* ,.2Tze
transitions respectivelyI I 9].
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- [ Zn (Q u i n)2 (a-Pic) 21.2\zO, I Cd (Q u in)2 (o-Pi c) 2l.2H2O and
[Hg(Quin)2(o-Pic)2] (d'o)

The white complexes [Zn(Quin)2(cr-Pic) 2].2HzO, [Cd(euin)2(o-
Pic)).2H2o and [Hg(Quin)z(o-Pic)z] confirmed the absence of any (d-d)
transition[20-22). The transitions with their assignment are surlmarized
in Table-3.

According to spectral data as well as those obtained from elemental
analysis, the chemical structure of the complexes may be suggested as
an octahedral, Figure-6 for:
ltvf 

21 quin) 2(cr-p i c) 2] . XH2O
Where M*2 : (Mn, Co, Ni, Zn, Cdand Hg)
X:2, X : zero for (Co*2 and Hg*2) .o-pi.r...
QuinH: quinaldic acid
o-Pic: c,-picoline

Table‐

Table-2: the characteristic infrared of the rigands (euinH), (o-pic) and their metal
lexes

lCa ofl and its lexes
Formula Colour M.Wt M.p'C or

dec.
Mcta1 0/。

(CalC.)

イFoundヽ
Iぎ鮮潮覇IP
DMSO rlo‐3M、

L″ (BoM)

lQuinHl [Ligand] VVhitc 157・ 159 2.50

[Mh(Quin)2(α‐PiC)2]・ 2H20 Ycl10w 620.9 240(dec.) 8.83

(8.51ヽ

ICo(Quin)2(o-Pic)2] Violet 9.99

(H.14)
[Ni(Quin)2(a-P ic)).2H2O Green 624.7 340(dec.) 9,38

(9.79)

3.20

[Cu(Q u in)2( a-P ic) 2l.2H2O BIue 629.5 300(dec.) 10.08

(10.44)
[Zn(Qum)2(α ‐PiC)2]
.2H,0

White 260(dec.) 10.33

(10.55)
[Cd(Quin)2(α ‐PiC)2]
.2H20

Whitc 678.4 285(dcc.) 16.55

(17.01)
[Hg(Quin)2(α ‐PiC)2] Whitc 730.6 290(dec.) 27.43

(‐)

COm
Complexes o(C=N)

α‐Pic
。(OCO)asvm 。(OCO)svm △υ(C00・) o(C‐N)

Ouin
Ｗ
ｎ

。(M‐
0)

[QuinH][Ligand
o-Picoline 1613(s)

[Nbl(Quln)2(α‐PiC)21・ 2H20 1508rmヽ 1558(s) 1429(ln) 499
しo(υ um〕 ,(α‐ric),I 1562(s) 1508rm) 1433(m)
INi(QЧ in)2(α‐Pic)21・ 2H20 1562rsヽ 1510(m) 1404(s)
堅塾重QJn)2(α‐PiC)2]・ 2H20 1462(s) 1568rs〕 1437(m)
n(Quin)2(α‐Pic),1.2H 1464(s) 1610(s) 1438(m) 412
[Cd(Quin)2(α ‐Pic),1.2Hっ 0 1561(m) 1507(m) 464 1432rmヽ
[Hg(Quin)2(α ‐PiC)2] 1608(s) 1560(m) 1430(ln)

Where:s=strong,mご medium
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Table-3: Electronic spectra data ofthe ligands (QuinH), (o-Pic) and their metal
complexes in DMSO solvent

Table-4: Nomenclature of prepared complexes

Compound λttax nm Wave number cm-l 喘 麒

Molar lom・

Assignment

lQuinHl [Ligand] 227 44052 つ
４ n+7[*

a-Picoline つ
た 48542 n 

--> 
fi'*

[Mn(Quin),(C‐ PiC)2]

2H20
34246
32154

1612

1489
c.T

6A'" + 4Tr"(D)

lCo(Quin)r(o-Pic)rl
う
４

３

６

８

33444
30864
15873

11415

1001

58

30
25

CT缶
訓 》

g

Ni(Quin12(C‐ PiC)2]

.2H20

０

１

４

８

33333
31948
15625

11363

‐６３４

６３８

２５０

３０

CT

亀
=甲

〔Cu(Quin)2(α‐PiC)2]
2H20

５

４

31746
11312

1357

0020
CT

2E2         2T22

lZn(Quin)メ C‐Pi02]

2H20

５^

　
４

０

１

33003
31847

1

1311

Ｔ

Ｔ

Ｃ

Ｃ

[Cd(Quin)2(α
‐PiC)2]

.2H,0
33222
31948

６

０

８

９

C T
CT

[Hま Quin)21α ~Pic)2]
つ
４
　
つ
Ｊ

38461

31847
1870

1876

Ｔ

Ｔ

Ｃ

Ｃ

NO Complexes Nomenclature
1 [Mn(Quin)r(o-Pic)r].2HrO Bis(quinaldato)bis(o-picoline)manganese(ll) dihydrate

2 lCo(Quin)z(o-Pic)ul Bis(quinaldato)bis(c-picoline)cobalte(II)

3 [Ni(Quin)(o-Pic)r].2HrO Bis(quinaldato)bis(a-picoline)nikel(ll) dihydrate

4 [Cu(Quin)r(a-Pic)r].2HrO Bis(quinaldato)bis(o-picoline)copper(II) dihydrate

5 lzn(Quin)r(o-Pic)rl.2HrO Bis(quinaldato)bis(a-picoline)zinc(II) dihydrate

6 [Cd((tuin)r(c-Pic)r].2HrO Bis(quinaldato)bis(a-picoline)cadmium(lI) dihy&ate

7 [Hg(Quin)r(o-Pic)r] B is(quinaldato)bis(o-picoline)mercury(ll)
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Figure-l: FT-IR spectrum of [QuinH] (L)

Figure-2: FT-IR spectrum of [Hg(Quin)z(o-Pic)z]
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CONCLUSIONS
Some metal ions (Mn*2, co*2, Ni*2, Cu*2, zn*2, Cd*2 and Hg*2)

complexes of quinaldic acid and o-picoline have been synthesized and
characterized on the basis of their (FT-IR, UV-Vis) spectroscopy. The
complexes showed octahedral geometry around the metal.
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ABSTRACT
Ti02 thin fllms were deposited by therrna1 0xidation method on glass substrate at

room temperatureo The oxidation of Titanium Ti was accomplished at different

tcmperature(400° C,500° C)in time(30 sec)。 The x―ray diffraction pattcms shOw thc
amorphous structure of Ti(D2thin fllrns. The optical constants were characterized

using thc translnissiOn spectra of thc fllins obtaincd by uv‐ vis spectrOphotometer.
The optical band gaps were evaluated through Taucc model.It was obseⅣ ed that
TiC)2 flllns cxhibited high visible transnlittancc and transmittance decreascd slightly

with the increase of Oxidation temperatureo The refractive index of the fllms was

found from(1.96‐ 1.98)at 550 nm in the visible range.The extinctiOn coefflcient

was found to increasing with incrcasing oxidation temperature.The a1lowed indirect

optical band gab of the ilms was estimated to be in range from(2.9-3 eV)whiCh

shows a sman variationo Thc fOrbiddcn direct band gap was found to increase from

(2.8… 2.9 eV)。

INTRODUCTION
Titanium dio対 de(Ti02)thin fllms are extens市 ely studied because of
their interesting chemical, electrical, electronic and optical properties

(high band gap,transparent to visible light,high refractive index,high
dielearic cOnstant and chemical stability)[1‐ 2].

Which are consider fOr various Optical application such as high

refractive index component of multilayer optical fllter, antireflective

coating, photo catalysts, planner wave guides, integrated Optical

ampliflers[3,4]gas sensOr[5].

There are many deposition methods used to prepare Ti(D2thin f11ln,

such as thermal[6]or anodic[7]o対datiOn Of titanium,electron beam
evaporation[8]chemiCal vapor deposition,plasma enhanced chemical

vapor depositiOn[9],DC reactive magnetron sputtering RF reactive

magnetron sputtering,S01‐ gel methOds[4].The aim Of this article Oxide
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Titanium to obtain titanium oxide then study the optical properties, that
important for optoelectronic application.

MATERIALS AND METHODS
In our study TiO2 thin films prepared by using rapid thermal

oxidation technique. Firstly Titanium thin films were prepared by using
thermal evaporation system type Edwards on microscope glass slides a
substrates at room temperafure under low pressure. The thermal
chamber was evacuated under low pressure (10') mbar), the glass slides
were sequentially cleaned in an ultrasonic bath with acetone and
ethanol. Finally they were rinsed with distilled water and dried, after
that using rapid thermal oxidation to obtain TiO2 thin films, consist of
hot plate, oxidation occurred in (30 sec) at different temperature
[400'C,500'C]. The thickness of the films (100 nm) has been calculated
by using weight method by using theoretical formula given by:

t=:' ......(l)
2z rp

m: is the mass of the material (gm).
p: is the density of the material (gmlcm3 ).
r: is the distance between the substrate and the boat (cm).
X-ray diffract meter type CuKo (1,=1.54564) was used to determine

the nafure growth and structural characteristics of TiO2 films.
The uv-visible optical transmission spectra of TiO2 thin films were

recorded by a double-beam spectrophotometer in the range (200-l2OO
nm).The measurements were taken at a normal incidence using a
reference blank substrate.

RESULTS AND DISCUSSION
a- Structure

Figure (1,2) Illustrate the XRD pattems of TiO2 films which were as-
deposited at room temperature and oxidation temperature at (400"C,
500"C), with time (30sec). From the Figure it was found that all films
were amorphous [1, 2].

Crystalline TiO2 films exist in three phases: anatase (tetragoal), rutile
(tetragonal) and rookite (orthorhombic) rutile being the most stable of
the three, and the formation of its phase depending on the starting
material, deposition method and temperature treatment, in particular,
TiO2 thin films can transform from a amorphous phase in to crystalline
anatase and from anatase into rutille by changing temperature [10].But
because ofthin thickness ofthe film in this research ( 100nm), The x-
ray diffraction technique is not enough sensitive to measure films have
thickness under 200 nm,therefor films appears amorphous.
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The crystalinity of the thin films sample was identified by x-ray
diffraction (XRD). The average grain size of TiO2 is 9.8 nm, calculated
using x-ray line broadening methods base on the Scherrer formula

Grainsize: ktr /pcosO

b- Optical properties
I- Transmission and Absorption
Fig (3,a) shows the uv-visible spectra TiO2 thin films for different

oxidation temperature. The hansmission of titanium dioxide thin films
decreasing with increasing oxidation temperature, while the absorption
increasing with increasing oxidation temperature. This can be linked
with the formation stage of anatase and with the increase in the grain
size [10]. The bands due to the interference color ofthe film appeared in
the wavelength range (300nm- 900nm). The amplitude of interferences
spectra increased with increasing oxidation temperature. In another way
increasing in oxidation temperafure causes a film surface to be more
rough which scattering light i.e. light scattering effect for its higher
surfaces roughness, therefore shows a significant decrease in visible
light transmittance [4].

II- Absorption Coefficient
The absorption coefficient (c,) has been calculated from the equation:

2.303A
d ' """ """""""" (2)

A=Absorption Coeffi cient (cm-r).
d = Thickness of the film (100 nm).
This coefficient depends on the incident photon energy (hv) and the

semiconductor properties e.g. band gap and the type of the electronic
transitions. Fig (5) shows the change of the absoqption coefficient of
TiO2 films as a function of the incident photon energy. It is observed
that the absorption coefficient (o,) increasing gradually with the incident
photon energy, and that value the is greater than (10{cm-l) which
indicates the strong possibility ofdirect electronic transitions lll,I2).

Ill-Extinction Coefficient
The extinction coeffrcient was calculating from the relation:

K=器… (3)

l, : is the wave length of the incident ray.
Fig (6) shows the variation of extinction coefficient It is obviously

seen that k increase approximately exponentially with photon energy
and then increases rapidly in the high photon energy. The extinction
coefficient is also found to increase as the oxidation temperature is
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increased. In the visible region, all the films exhibit very low extinction
coefficient [3, 14, 15].

IV- Refractive Index
Fig (7) shows the refractive index versus the photon energy is plotted

as a function of oxidatiop temperature by ameans of equation.

為=[器<`ゴ+呂
The curve of refractive index for TiO2thinfilms are shown in Fig (7).

Here it is found that the refractive index at 550nm for as deposited,
oxidation temperature at 400Co, 450Co are U.96, 1.98] respectively.
This hend shows an increase ofthe value of refractive index with higher
oxidation temperature. The increase may be attributed to higher packing
density and change in crystalline structure.

V-Electronic Transition
To quantify the optical band gap of films, Tauce model[4] is

employed in the high absorbance ofthe transmittance spectra:
aho=A(hv-Eg)' ,.............. ......(5)
Where o is the absorption coefficient
hy: is the photon energy (eV).
Eg: is the band gap (eV).
A: is a constant which does not depend on photon energy and (r) has

two numeric values (1i2 for allowed direct),312 forbidden direct optical
transition).

In this work allowed and forbidden direct band gap was determine
by plotting (ohv)2and (ohu)2/3 versus photon energy(hv) curve
respectively, with the extrapolation of the linear region to the energies.
From Fig.(8) It was observed that allowed direct optical bandgap
increase from (2.9-3eV) with the decreases of oxidation temperature.
This increase may be attributed to the improvement of crystalline of
anatase phase. In the research, the direct bandgap results are in good
agreement with the findings of U6,17l.Fig (9) shows the forbidden
energy gap increase from (2.8-2.9 eV) with the decrease of oxidation
temperature it was shown that the same explanation might be used for
such transition as in direct allowed hansition.

Conclusion
The properties of TiO2 thin films deposited by oxidation procedure

are reported. It was shown the possibility of growing thin films with
different band gap width. The Tio2films are highly transparent in the
visible range and different oxidation time causes slight increases in
visible transmittance. The thin film oxidation at lmin has the highest
transmittance among the other.
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It is observed that the allowed direct band gap of the films increases
from (2.9-3eY) with the decrease of oxidation time. And the forbidden
in direct band gap is found to increase form (2.8-2.9 ey).

Fig.-2: x-ray diffraction spectrum of Tioz thin film at oxidation r.rnr.Jr,i. 
'*

(500"c)

lk.sb lfir|

Fig. -l: x-ray diffraction spectrum of TiOz thin film at oxidation
temperature(400"C)

79

:       `       :

:      :      :

:  :  :



Study the optical Properties of rio2 Thin Films prepared by Rapid rhermal oxidation

Fig. -3:variation of Absorbance (A) with wavelength (1,) for two oxidation

Fig. -4:variation of rransmittance (T) with wavelength (1") for two oxidation
temperature.
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Fig.-5:Variation of absorption coefficient (cr) with wavelength (),) for two oxidation
temperature.

Fig. -6:variation of refractive index (n) with photon energy (ev) fortwo oxidation
temperature.
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Fig. -7:Variation of extinction coefficient (k) with wavelength (1,) for two oxidation
temperature.
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ABSTRACT
The spectral properties(absOrption and fluorcscencc)of(LSCs)plates prepared

by dissolving thc m破 ture OfRhodamine 6G and Rhodamine B(Xanthenes falnily)
in epOxy resin directly withOut dissolving the dyes into a solvent have been studied

at room temperature and at O.5 mln thickncss.The transmittance and absOrbance of

{寵?どT耐零端円電譜∫:薔:∫爛:盤IwTT:認冒l鳴幣ld
the cfflciency。

The efflciency of(LSCs)haVe been calculated by using the same above

concentration and arc(13.67%,14.27%,15.02%and 12.48%)respect市 ely and the
highest increasing in thc efflciency was 22.110/0。

Keywords: Luminescent solar concentrator, LSC.

INTRODUCTION
solar concentrators generally consist of transparent polymer sheets

doped with luminescent species(fluorophore); presently mainly organic
dye molecules are used as luminescent species[l].
selected organic dyes are known for their near unity quantum
efficiencies, combined with moderate to good dye molecule
photostability, making them one of the most suitable fluoriscent species
curently available for use in LSCs[2]. Direct and diffuse incident
sunlight is absorbed by the luminescent species and emitted at
redshifted wavelengths with high quantum efficiency. optimum design
ensures that a large fraction of emitted light is trapped in the sheet,
which travels to the edges where it can be collect.o uy one or more
mono-or bifacialacial solar cell[3].
organic polymers used as host materials for dye lasers provide an
alternative to the conventional liquid dye laser[4].
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MATERIALS AND METHODS
This work has been carried out with dyes of xanthenes derivative,

Rhodamine 6G molecular formula CzeHlrNzO3Cl, molar mass 479.02

g/mole, and Rhodamine B molecular formula c23H31N2O3Cl, molar

mass 479.02 g/mole as shown in figure (l) [5,6]'

Figure-1:Structure of -a- Rh 6G, -b- Rh B.

This dyes doped epoxy resin, combined two dyes in one plate' silicon

solar cell was attached to the LSCs and examine the efficiency'

The concentrations is weighted according to the following relation[7]:

[w * v *M.W

...........(1)
1000

Where:
W: the weight of material in (gm).

M.W: molecular weight (gm/ mol).

[MJ: molar concentration (mol/L)
V: thevolume of solvent used to dissolve the material in (cm3)'

The prepared solutions were diluted according to the following

equation:

IMJ t Vr[MJ z Vz ......,............(2)

Where

[MJ t primary concentration

[MJ z: new concentration
V; the volume befor dilution
V2: the volume after dilution
Absorption spectrum was measured by (UV-VIS) spectrophotometer sp-

3000 puls).
Fluorescence emission and excitation was measured using

spectrofluorophotometer kind of (TAsco-model-770)'

dffi.i.n.y was measured using sun simulators EL Test, P. Energy

COlM
- Class fuqA solar simulator'

B
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- Xenon flash tube with AMl.5
Preparation of the Samples:
1. Preparing moulds to form (LSC) according to required measurement
that suitable for solar cell used in the research, have dimension (10*10
cm2) as in figure (2).
2. Enough quantity of epoxy resin (A) was weighted and hardener (B)
was added to it with suitable quantity with weighting proportion ( ratios
of mixing AB : l;l )
3. contents are put in plastic vessel and mixing well for 2 - 5 minutes.

Glass plate

Sheet of heating nylon

Glass rulers

Epoxy doped or non-
doped with dyes

Figure-2 Illustrate the mould with its parts.

4. The mixed materials poured in the moulds gradually after applying a
sheet of heating nylon to ensure disparting plates when solidiffing in
the glass mould, leaving mixing to be solid at room temperature (RT)
for one week.
5. Dissolving the dyes ( Rh 6G+Rh B) with epoxy resin A, and mixing
the mixture well for 10 minutes to ensure best dissolving, necessary
increasing the dissolving time when increase the concentration.
6.Adding the hardener to resin A that doped with the dyes at the
required concentration with continuous stirring for specified time (2-
5)minute, then will be poured in the moulds that prepared previously, all
luminescent solar concentrators (LSC) plates need one week at room
temperature to complete polymerizing process, then it can be remove
the plates from the moulds.
7.All luminescent solar concentrators (LSC) plates was homogeneous,
when they examined by measuring optical properties, like (absorption,
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transparence and fluorescence) for different areas from one plate that
doped with dyes.

RESULTS AND DISCUSSION
The absorption spectra of the solid samples at different

concentratiens are given in figure (3). From this figure we can observed
that maximum absolption appears at concentration (10'2) at wavelength
(250)nm, this behavior is due to the increase in concentration which is
found in agreement with Beer-Lambert law [8]. The transpaxence
spectra of the solid samples at different concentrations are given in
figure (4), it is shown that transparence spectra of Rh 6G & Rh B at
(350-800)nm which useful for Si solar cell. At (470-585) nm region and
at high concentration of the dyes, transparence was decreased due to
formation of dimers that absorbs irradiation at this region as shown in
fig. (3). The fluorescence spectra of the solid samples at different
concentrations are given in figure (5). At low concentration dye-dye
interaction is negligible because of the large average distance between
them. Fluorescence of a molecule depends on the structure and
environment of the molecule such as interaction with the solvent and
other dissolved comopunds in the matrix and concentration of the
fluorescing species [9].
The highest increasing in the efficiency was 22.ll7o at concentration
10'3 mol/L as shown in table (1).

1,.

CONCLUSION
The fluorescence spectrum of mixture is similar to that in liquid
solution indicating that such systems are attractive media for laser
system [10].
A factor to be considered in the design of laser media is the dye
concentration.

3- The use of samples with high dye concentration can result in
aggregation ofthe dye.

4- At low concentration, fluorescence intensity increases linearly
with increasing concentration. At higher concentrations
fluorescence intensity reaches a limiting value and then decreases
with further increase in concentration.

2・
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Table- l:lncreasing the efficiency ofsolar cell as increasing the concentration of
with the same thickness.

Efficiency ofbare solar cell (to=12.30%)
thickness Concentration ofdyes Efficiency with (LSC) increasing of

efficiency ratio
d (mm) C (mol/L)

η% △η%
05 10‐

う
1367 1113

104 1427 1601
10づ 1502 2211
10‐
Z

1248 146
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ABSTRACT
In the present paper, the concepts ofa quasi-Banach spaces have been studied

and used it to prove some facts which are defined on this spaces in semigroup
theory and nonlinear functional, such as, fixed point theorem and quasi-Banacir
contraction principle theorem. Also, theorems those deal with the sufficient
conditions for the controllability of mild solution to the semilinear initial and
boundary-value control problems in any quasi-Banach spaces are introduced and
proved, by using strongly continuous semigroup theory and some techniques of
nonlinear functional analysis. Moreover, an examples illustrate the value of the
above results are siven.

l.INTRODUCTION
The theory of semigroup of linear operators lends a convenient

setting and offers many advantages for applications. Control theory in
infinite dimensional spaces is a relatively new field and started
blooming only after well-developed semigroup theory was at hand. Let
(X, ,ll.ll), (U, ,ll.ll) and (E, ,ll.ll) be a real quasi-Banach spaces. In this
paper we discuss the controllability of mild solution of some semilinear
initial and boundary control problem in arbitrary quasi-Banach spaces.
Thus, the problems to be investigated are semilinear initial-value
control problem ((1.1) and (1.3)) and boundary-value control problem
((1.1)-(1.3)):
x(r)= Ax(t)+ Bu(t)+ H(t,N(t,x(t)),t e J_10,b), (1.1)

Vx(4 - Bp(t), te 10, bf, O.2)
x(0) = yr, (1.3)
where the linear operator A : D(A) c x->x is the infinitesimal generator
of a ce-semigroup defined by T(t), t> 0; B : u->x is a linear bounded
operator; Br:u-+x is a linear continuous operatory u(.) eu a quasi-
Banach space of admissible control functions; the nonlinear operators N
: Jxx-+x and H : Jxx+x are satisfies Lipschitz condition on the
second argument, ry is a linear operator with D(y) c E and range(V) E
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X; xseX is the initial state. The above problems in a suitable Banach
space have been interested by many authors. Al-Moosawy [4] discussed
the controllability and optimality of mild solution for above problems
in arbitrary Banach spaces, by using semigroup theory and Banach
contraction principle theorem. The sufficient conditions for the quasi-
controllability of mild solution to problem ((1.1) and (1.3)) in the space
Lo,0 < p < 1 introduced in [3] by using shongly continuous semigroup
theory and some techniques of nonlinear functional analysis.
Controllability of semilinear systems represented by ordinary
differential equations in Banach spaces have been studied by several
authors. [7] studied the boundary control for the heat equation with
steady state target in some infinite dimensional space. A set of sufficient
conditions for the boundary controllability of semilinear system with
non-local conditions have been derived in [8]. [5] studied the
controllability of boundary control integrodifferential system in Banach
space. From all the above, and since every Banach space is quasi-
Banach space, but the converse is not true (see remark 2.2) we ftnd a
reasonable justification to accomplish the study of this paper .The aim
of this study is to prove that the above semilinear initial and boundary
valued control problems in any quasi-Banach spaces are controllable by
using semigroup theory and quasi-Banach contraction principle
theorem.

2.Quasi-Banach Space
In this section we introduce the concepts ofthe quasi-normed

space, also a quasi-Banach space, and prove some results conceming
this concepts.

2.1 Delinitions and Theorems
DeJinition 2.1 lll: Let 0 < p <co. Then the collection of all measurable
function/for which l/lp is integrable will be denoted by lr(p). For
eachfelr(1t),letllf llp:(Jlf Y at)"n the number ll,f ll, is called,the Lo-

norm off.
Note2.l [2]: The space lr(l)for 0 <p < 1, is not a normed space.

Thus we will defined a quasi-normed space, and we shall proved that,
Le(U) for 0 < p < 1 is a quasi-normed space, also it is a quasi-Banach
space.

Delinition 2.2.' A quasi-metric d on a non-empty set X is a function

nd:XxX-+ [0, co) satisfring the three properties:

r qd(x, y) 2 0 Y x, y eX, and rd(x, y) = 0 <+ x - y ; 2- nd(x, y) -nd(y, x)
Yx, yeX; 3‐9々,ガ ≦C(夕々 ,Z)+クを ,ガ)∀χ,ノ,z∈χ
wherec> I be a constant.

The pair (X, nd) is called a quasi-metric space.
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Deftnition 2.3 l2lr!9l.'A real valued function ,ll . ll defined on a vector
space Xover a field F is called a quasi-norm if it satisfies the following
properties:

ullx ll > 0 YxeXand rll x ll = 0 c>x= 0;2- nllct.r ll = | " I nll xllyxeX,
aeF; 3- There exists a constant c ) l, such that: ,ll *+/ ll <
c (qll x ll +oll y ll), Vx, yex.

The pair (X, nll. ll) is called a quasi-normed space.
Remurk 2.1: rt easy to see that every quasi - normed space is a quasi-
metric space, also every normed space is a quasi- normed space, but the
converse, in general, may not be true (The converse is true only if c = l)
l2l.
Definition 2.4[2lz For / e LoQt),0 < p ( 1, let us define the quasi-
norm of "f which is denoted by qllfll as fo[ows : qllfll _ llfli.f, =
Ilf lp dp, where llf llp as defined in def. 2.1 .

Proposition 2.ll2l: The space Le(u)for 0 < p < 1, with a quasi-norm
as defined in definition2.4, is a quasi-normed space.
Definition 2.5121: Let (x, qll. ll) br a quasi-normed space, then: (a) A
sequence { x,} of elements of v is called convergent to the limit x e V

nllxn-rll <evn>N (or nllxn-xll -+0 as n+m); (b) A
sequence {x,} in v is called a cauchy sequence if, fore ) 0, JN(e)s.t.
,llxn- xll < eYn,m) N,(or rllx* - xnll+ 0 as n -+ m).

Delinition2,6 l2lz A quasi-normed space, in which every cauchy
sequence is convergent, is called a complete quasi-normed space (or a
quasi-Banach space).
Theorem 2,1 l2l: The space Lp(u)for 0 < p ( 1, with a quasi-norm as
defined in definition2.4. is a quasi-Banach space.
Remark 2.2 [2]: According to remark 2.1 and definition 2.6, every
Banach space is a quasi-Banach space, but that the converse may not be
true, see the following example.
Example 2,1: The space Lr(p), 0 < p < I is a quasi-Banach space by
theorem 2.l,but, it is not a Banach space by note 2.1.
Theorem 2.2: For linear operator T : x+y between two quasi-normed
spaces, the following statements are equivalent
1- T is abounded operator; 2- There exists arealnumber M> o such that
nll T(*) ll S Mnll x ll holds for all xeX;3- I is continuous at zero; 4- T is
continuous.
Proof: (1 = 2) We have seen that rll (x) ll S nl f ll ,ll , ll holds for all
xex [2J. Thus, if T is a bounded operator then (2) hold for any choice
of the real number Mwith M> il f ll.(2 = 3) clearly, llTrll r, ll = 0
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combined with the inequality

Naselfand Arnna

JI昨″)||≦耗|1為 |limpHes霊冽|

昨″)‖ =O th威 お,rヽ conthuOus tt zero。 (3⇒ 4)The(unifOrm)
continuity of r follows immediately form the identity JIズχ)一冥ガ‖=
」17ひッ)|l and SimpL fact th誠 鷺雲為可 hdd h quad‐norrned r and

only if れ塁冽lχ″ザ‖=0。 (4⇒ 1)Assume by way of

contradiction that,|lr‖ =∞.Then there exists a sequence{χ ″}Ofχ With

JI為 ‖=l and夕|17●″)||≧η,fOr each′ .Let乃す″/″ for each″ and note
that JIノ ||=1/4,implies Lim乃=o.But then,by the continuity of■

we musthave ttЪぅ)=O COntrary to冽 IЪ′″)||=4~l冽 1昨″)||≧ 1,おr

each no Thus,911r‖ <∞ h01d,and the proof ofthe theorem is cOmplete。
■

rL′。″ι″ 2.3′ LetジF and/be a quasi‐normed spaces and 7 be a linear

transformation of χ onto yi Then the inverse r ~l exists and is

continuous on its domain of deflnition if and only if there exists a

constant ν >0,such th酎:411 χ ll≦冽1昨)||,fOr all χ∈χ      (2.1)
Pra`′ Let(2.1)holdo TO show that r~l exists and is continuous.Let χl,
χ2Cχ Then:聰1)=聰2)⇒聰 1)一時 2)=0⇒昨 1→2)=0⇒ 0動 ||

=｀
1=χ2)||≧ ノン

r夕

‖χl―X2‖
=〉
く⇒χl=χ2,henCe r is one_tO‐ one and so r-1

exist.Therefore vノ in the dOmain of r~1ヨ χ in χ suCh that η資)=ッ く⇒
T-'(y) - *. (2.2)

Hence (2..1) is equivalentto.Moll r'O) ll < rlly ll =sll r'O) ll <(t/M)rll
yll+T-'is bounded =7-r is continuous (by Th.2.2).

Conversely . Let 7 -l exists and be continuous on its domain ?'(x).

Let x be an arbitrary element in X. Since 7-l exists, there is ye (x) such
thatft@) -x€T(x)-y.

Again since fl is continuous, it is bounded so that there exist a
positiv'e ftsuch that rllr'(y) ll < fr ,llyll)rll* ll < ftrll T(x)ll>Mrll ,ll
< nll r@) ll, where M = (1 I k) > 0. 1
Lemmo 2,1: If a convergent sequence in a quasi-metric space has
infinitely many distinct points, its limit has a limit point of the set of
points of the sequence.
Proof: The proof is similar to that used in [10] for a metric space. I
Theorem 2.4: A subset of quasi-Banach space is a complete quasi-
metric space if and only if it is closed with respect to the quasi-metric
induced by the quasi-norm.
Proof: Let Y be a subset of a quasi-Banach space Xwhich is a complete
quasi-metric space by the quasi-metric induced by the quasi-norm. Now
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we show that Y is closed, for which we are

Yo1.2.4, No 4, 2013

required to show that every
limit point of )'belongs to y.
Suppose y is an arbitrary limit
sy,(il contains a point yn in y.

point of Y. For each positive integer n,
Since ,ll y,-y ll < (lln) -+ 0 as n) @,

yn-+y, and

,ll y,-y* ll -nll y,-y*!-!^ ll < c (nlly,-y ll +qll !-!* ll) < c ((Un) + (t/m))
-+ 0 as n, m-+@, where c > I be a constant.we conclude that yey
[every cauchy sequence in rmust converge in it by virtue of its
completeness].
To prove the converse, we assume that y is closed subset of a quasi-
Banach space x. Now, we have to show that every cauchy sequence in
It is convergent.
Let {y,} be an arbitrary cauchy sequence in I, which is also cauchy
sequence in x as Yc. x. since x is Banach space, {y,} converges to a
limit point xex. rt {y,} has only a finite number of distinct points, x is
that point which is infinitely repeated and thus xey.
rt U,| has infinitely many distinct points, then by Lemma 2.1 x is a
limit point of {y6 !2, ...,!n, ...} cy and so a limit point of ).. Since )ris
closed xeY. This means that every cauchy rcqr.r.. in r converges in
it. Hence Y is a quasi-Banach space. r

2.2 euasi-Banach Contraction principle
In this subsection, we prove the quasi-Banach contraction principle

theorem which is necessary in our work.
Deliryition 2.7[3]: L.et T be a mapping of a quasi-normed space x into
itself, then T is called a quasi-contraction mapping if there exists a
constant k,0 < k < l, such that

nllT(*) -T(y)ll s k ollxlllyx, yeX
Remurk 2.3: rt is clear from the above definition that every quasi-
contraction mapping is uniformly continuous.
Theorem 2.5 (Quasi-Banach contraction principle): Every quasi-
contraction mapping Tdefined on a quasi-Banach rpu.. xinto itself has
a unique fixed point x* ex. Moreover, if xs is any point in x and the
sequence {x,} is defined by xr-7p60), xz=T(xr), ..., x,=T(x,_1) then f,y .*,
=x* and

,llr"-r*ll < @l{/l -k) ollxrxell, where c> I is a constant . (2.3)
Proof: Existence of a fixed point : Let xsbe an arbitrary point in x, and,
we define xFT(xs), x2-T(x1), ..., x,=T(x,_r)... Then xr_7 n7*e), for n= l,
?, ...If m)fi, say .m-n * d, d= .1,2, ..., then, qllrn*r*ll - nS1f..o{*i - T
'(xdll = qllT(f*d-'6i) - T(T'-t (xo))ll < k n117"i;i-t' 6r;: r;-'1x011),1 t, * u
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quasi-contraction mapping). continuing in this process n- I times, we
have

cll x*,rx,ll <t{nllTo@o) -xoll, for all.n=O, l, ... and all d e.4)
However, ,llfxs-xsl1 -)l/xo-f-'*o + f-'*o-t'-'*o + f-r*o + ... +
取 o‐dl

Where c≧ 1

then

<c(rllf x s-f-' * oll *. o I I 
/-'fq -/-' * oll + . .. + 

ol I 
7xo-xo 

I I )
is a constant. Since Tdxs=7d-'*r, T d-l-Td-2x1,.'..,Txs - x1,

911rち0_χOII≦σ(ク |lrみ
lχ

l_rみ
lχ

OII+夕 |lr″缶1_rみ各011+...+911χ l‐χoll)。
By equation(2.4),we see that:

れ +〆洲≦εノロ
`み
りh→洲十た

み29砦

r‖L。 11ご牲¬
IIsた
O≦ε〃ЪIlχ l‐χo‖ [1+た十た

2_

Or冽 1為+′ザ″||≦εノク|レ1ザdl(1/1-の,                (2.5)
aS Σた″iS a geometric series with cOmmOn ratio t O≦ 蒸(1,and the
″=0

flrst tenll l.

As″ ,″=脅 +グ )→∞,■Om(2.5),we see th試 JI為キがハ|→ 0,ioe。 ,
{χ″}iS a cauchy sequence in the quasi― ]Banach space,(see deflnition
2.5(b)).Thus,by deinitiOn 2.6,we getthat{xn)muSt be convergent,

say雇 黒 χ″議
*.ShCe Tお u面お rmけ conlnuOus in宙 ew Of remark

(2.3),we haVe■ *=7(湾ュχn)=れ巴聰″)=I彙為J(by deini■On

Of{為 ),χ″+1== nヽ))。 Orル*=χ*(the limit Of{為 +1)iS the same of
{χ″})。 Thus,χ *is a flxed point OfT。

Ulliqueness ofthe flxed point:Let 7,*=χ *and 7・
χl=χ l hOld,then the

inequality

冽レ*―χrll=冽 |ル*-7レ III≦ ち|lχ *_Xl中 ||,0≦た<1,Casiサ impHes th誠 冽|
χ*―χll卜 O and SO χ

*=χ
I.Thatis rhas at mOst one ixed point。 ■

Rθ″α″ル2.イ
=

1¨ Theorem 2.5 is valid fOr cOmplete quasi‐ metric space(The pr00f is
similar)。

2‐ ]By theorern 2.4,every closed subset】 r of a quasi_]Banach space X is

itself a complete quasi¨ metric space. Therefore, the quasi‐ ]Banach
contraction principle is vaHd fOr a quasi‐ cOntraction inapping defled
on/into itseli

3‐ By theorem 2.1,the spaceち
(μ)fOr o<′ <l is a quasi‐ Banach

space,thus the special case oftheorem 2.5 is when wetake准
4′(μ)

for O<′ <1[3].

2。3 Semlgroup ofBounded Linear Operater On Quasi‐ Banach
Space
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In this subsection, semigroup principles on a quasi-Banach space are
discussed. Let x be a quasi-Banach space with quasi-norm ,ll . ll, we
denoted L(x) the quasi-Banach of all bounded linear operators on x.
Deftnition 2.8[3]: Let x be a quasi-Banach space, a one parameter
family T(t), 0 < I <oo of bounded linear operators from x into x is a
semigroup of bounded linear operators on X, if 1-f(0) = 1 (/ is the
identity operator on X);2- fft + s) d(t)T(s), for every /, s > 0.
Delinition 2.9[6lzLet x be a quasi-Banach space, and let T(t) be a
semigroup of bounded linear operators on x, r(r) is called uniformly
continuous if: fji /lr(/) -4[a= 0.

DeJinition2.l0: Let X be a quasi-Banach
defined on domain,

space. The linear operator ,,4

D(A) - {xeX : ,3p (1 I )e@x-x) exists}, by: Ax_rirpA,x= (l I
t)(T(t)x-x), xeD(A)
is called the infinitesimal generator of the semigroup (t).
Delinition 2.11 l3l: A semigroup (r), o < t <o of bounded linear
operators on quasi-Banach space x is a strongly continuous semigroup
(or Ce-semigrop) if:

llfQ)x-xll + 0 as ,-) 0*, for all xeX
Theorem 2.6: Let x be a quasi-Banach space, and let A be a bounded
operator from X to X, then Z-L?n(t) = eAt = i,Urr)" /nl);t..;q+is a

uniformly continuous semigroup. 
n=0

Proof: Since I is bounded we know ,llAll <* and thus i 11r,n1, tntl
n=0

converges for each / > 0 to the bounded linear operator r(t). we know
the semigroup ppperry (seEy'efinition Z.g) holds ,in.,

I I <'l'l'r) ll i (ii / it) l= i rr, + s1k t*t1
\i=o /\.i=o "') &:0"

clearly T(0) =L Finally, to distinguish r(r) as uniformly continuous
semigroup:

ll - ll o tn ^ll All'
nllr@ -41 = ll>W.tl'rnlll<cl-T= c(etoilell- 1;, where c > I is aqlln=r ll n=l

constant, and since etqfi^ll- 1 + 0* as /-+ o , then nllT(t) -{l -+ 0 as t->o*. r
Theorem 2,7:Let T(t) be a cs-somigroup,then there exists constants
rueR and c ) 1, such that the following holds qllr(t)ll < ce*,for 0 < l <co
Proof: choose a constant c ) l,such that nlr@il< c for all 0 < t < l.Let
w = Log c. Then for each / > 0 and ifn is the least integer > rthen

(2.6)
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,ll{t{t,,,11)'ll= 
r'< ct*r= ce*.

■

助 た 22f lf we take c=l and w=O in theorein 2.7 we called a CO‐

semigroupスのiS a co‐Semigroup ofcontractionso That is」 |スの||≦ 1・
GοFοJJaFy 2.If Let χ be a quasi‐ Banach space and let a′ )be cO‐
smigroup,then for each χO∈χ′→スのχO iS a cOntinuous function from
r to χ

PFa″ Let′,乃≧ O and χO∈χ Then the continuity of′ → てのχO f0110W
from

」|ズ′+カンo―スのχoll=911ズ′)スカ)χo―賓′)χoll≦JIスの|I JIズカ)χo→rdl≦
CeLIIズ′)χo電dl,by Th。2.8,where c≧ 1,and for′ ≧力≧0,we have
911ストカ)χo=賓′)χdl=ク ||ズトカ)χo―ストカ+力)χdl=冽 |ズトカ)χo―ストカ)a乃 )
χdl≦冽|ズト カ)||ク |レo―冥 カン oll≦ Ce漱 91レo―賓 力)χ O‖ ,by theOrem 2.7,where ε≧

1. ■
動ιο″ι″28:Letスのbe a cO_semigroup generated by Иo Then the
fo■owing hold:

i.For each χO∈D7);ス のχOCDα )(dOmain OfИ )and И賓 ′)Xo=ズのИ χo,
∀20
五.For each χOcDα )and賓 ′)XoCDα );(d/d′)r賓′>0)」 賓 ′)χO=スのИ XO(2。 7)
Pra`′ (i)Let χO∈D7)and flX′ ≧0.Then,for s>0,И sas in De1 2.10
and using

賓S)スの=スのaS)=as+′ ):
И sa′ン 0=(笑 s)スの XO―賓 ′)χo)/S)=(賓 ′)スS)χ o―ス の χo)/S)=ス の((as)
χO-lχO)/S                                                                                (2.8)

As s―)0+,the right hand side of(2.8)converges to スのにχo)
(deinitiOn2。 10)since χO∈Dα)and a′)is continuous on χ Therefore,
LittИ s賓′)χO=賓′)И χOWhich givesズ のχo∈ D7)and Иズ のχo=ズのИ χO.

(ii)LetxOcDo)and乃 >0.Consider the right hand limit,

脇1((笑
′+カン0-賓桝o)/力)=肥器((ズのス

カン0-ス併o)/力)=L幕 ((スヵ)

=の             /            力)T(の             χ0
ヨ賓′>o=賓′)ИXo,Sinceスのχo∈Dα )by(1)。
Consideration ofthe appropriate left‐ hand limit can be found in[10].

■

劉りιο″′″ 2.9′ Let χ be a quasi‐Banach space andスのbe a CO‐
semigroup generated by И.Tれ9n the folbwing hol■
i.For each χOcχ テ蛇 (1/力)∫ r(S)為 漁 =ス の χO           (2.9)

〓“ｒ″Π
Ｈ

〓

ヽ
―
―
―
ノ

″
∞Σ
Ｈ

′

―

―

―

ヽ

７
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ii.For each χO∈り61aS)χ O dSCD7)and И

(17(S)為

dS)=賓 ′)χO¬χO      (2.10)

′           ′

面.For each χO∈Dα),ス鋲 0-ズS)χO=∫ 冥τン χO dτ=∫ Иttτ )χ O dτ   (2.H)
S            S

PFaCプ ri.The proof of 2.9 follows from the continuity of′ ‐→ズのg市en
in coronary 2.1.

五。Let χO∈χand乃 >0。 Then,

4[鶴→=lrcLl_聞1恥、山η付けげ0泄
Then by th,sCInigroup propety, 

′
(1/力 )∫ C(力 )―′ア ← )χ O dS=(1/ヵ )∫CO+力 )χ o-7● )χ O dS,which g市es
O                               o

券

′

了
鴫 匈 dS2-lll可知 榊 ψ 「

力

恥 ヽ ぉ研 恥 、 ぉ
0                       0

Letting h+ o* and applying the fundamental theorem of calculus yield
T(t) x0-T(0) xs-T(t) x0-x0, which proves (ii).
iii. The proof of (2.11) follows from integrating (2.7) froms to /. r
Theorem 2.10:A Ce-semigroup is uniquely determined by its generator.
Proof: Let T and,s be two semigroups having the same generator A.Let
xs eD(A) and let I > 0. Define u : 10, tj +X by z(s) =Z(s) S(t-s)xs,
where X is a quasi-Banach space. Then

(d/ds)(z(s))=r(s) (-l) ,S(r-s) xo + (s/S(r-s) xo= 0,
given u = constant on [0, 4. Therefore, since z is constant ,T(t) xo=u(t)

-u(0) =,S(/) xs. Thus, 7L.S. I
3" Controllability Of Semilinear Control problems

In this section we will study the existence theorem of the
controllability of mild solution to the semilinear initial and boundary-
value control problems in appropriate quasi-Banach spaces, by using
strongly continuous semigroup theory and quasi-Banach contraction
principle theorem.
3.1 Problem Formutation (1)

we will use here the same notations, symbols and spaces that are
used in section 1. And we consider the semilinear initial-value control
problem
i(t)=Ax(r)+Bu(t)+H(t,N(t,x(t))),teJ_l},bf, with x(0)=:s,
(3. 1)

Let 
,11167ll< 

M and 
,llB ll < 

", 
where M and c are constants. Also, let

B, = {x eX : ,ll, ll = 
r for some r> 0}. In order that problem (3.1)

(2.12)
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makes sense,throughout this subsection we assume the following basis

hypothesis:

ao The nonHnear operator Ⅳ:Jx χ.〉χ,SatiSfles Lipschitz cOndition on
the second argument91Ⅳ 〔,Xl)―ⅣO,χ 2洲≦ν2,lχ l~χ 21'Where J4 iS a
constant and χl,χ2∈ I)。

b.The nonhnear operator 〃 :」X“χL→ ジFis continuous and there exists a

constants Ml,M3SuCh that for an χl,χ2∈ a Wehave
g‖
〃C,Ⅳぐ,χ l)一〃C,/VO,χ 2))‖≦ν19‖Ⅳぐ,χ l)一Ⅳぐ,χ 2洲≦νlν 29‖χl~χ 2‖ ,

and″3〓 m針
`|〃

(′
'Ⅳ
(′ ,0))‖ .

3。 1。la,″ rroJJabj′′クRιS″″グPFOιル″Fθr″″″′わ″(1):
It should be noted that to deflne and flnd the nlild s01ution tO

problem(3.1)。 Let χ
(。)∈χ be the s01ution of problem(3.1).Since

rlr),′ ≧o isthe CO‐ semigroup generated by the linear operator И,then
by theorem 2.8 we havethat ar)χ  is differentiableo That implies the´ み
value function F(S)〓 ar―sン(s)iS differentiable for O<s<′ ,and:

(d/d→F(s)=r(′ _s)(d/db)χ (S)十χ(S)(d/dS)r(′―S),

by using(3。 1)and theOrem 2.8 we getthat

(d/ds)Fo)=ro_s)レ χ (S)十 B“ 0)十 〃 ← ,Ⅳ (S,χ O)))]+χ (S)[“ rO― S)]

=r(′ _s)B夕(S)+r(′ _s)″(S,Ⅳ(S,χ (S)))

(3.2)

No☆,by integrating(3.2)from O tO′,we have

F(′ )一 F(0)=∫ 7(′ ―∫)B夕 (S)dS+∫ 7(′ ―S)〃 (S,N(S,χ(S)))dS.
0                     0

By deinition of the sernigroup,we have`【 0)=ム and by deflnition of
above function Fts)we getメ hat

χ(′)=r(r)為 +∫ r(′ ―S)B夕(S)冶 +∫ r(′ _S)〃 (S,Ⅳ (S,χ(S)))株
0                    0

(3。
3)

So according to equation(3.3),the f0110wing deflnition has been

presented.

Dグラ″″ο
“
3・ I:A continuous function χ

(。 )∈χ (real quasi¨ Banach space)
g市en by equation(3.3)will be called a mild s01ution to the semilinear

initial‐ value control problem(3.1).

Dグ″″ο″ 3・ 2′ The system(3.1)is Said to be controllable on the
interval ノ=[0,ら ]if fOr every χ。,χ l∈χ ,there exists a contro1 7(・ )∈び ,

such thatthe mild solution χ(の deflned by(3.3)satiStting χ(b)=χ l.
刀りιο″ι″ 3.I「 Consider the semilinear optimal control problem(3.1)

1(′)=Aχ (r)+B夕 (′)十 ffK′,Ⅳ←,χ(r))),′∈J=[0,わ ],With χ(o)=χ O,

with hypothesis(a)and(b)。 Assume further that
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Deflne linear continuous operator w fromび onto χ aS f01lows,

wν =ir(b― s)βν(S)dS'and suppose that fbr every″ (。 )∈ιらthere exists

0

a constantた >o such thatた ,|lν ll≦ 9‖
″ν‖.

From the above condition (c) and theorem 2.3, we see that the
inverse operator of w exists and is continuous (bounded), i.e., the
operator .-' t Rang w --) U, defined by w-t1wu(t))=u(t) exists and
there exists a constant kzro such that nllw-r il< kz.

d.c1M ,llxo ll +hr+hr+bcc1Mk2Qllx, ll+M ,llxo ll +h2@a lcp))+\)<r,where
14 = bcp2MM 1M zr, lh = bcp2MM 3, h3 = bcaMM 1M 2r,&fldc i 2 l, i = 1,2,3 are

constants.
e. Let d:cqbMIVlIV2+c4b2M2ckrkl1M2elO,l) where ct>l is a

constant.
Then the system (3.1) is controllable on -I.
Proof: By using definition (3.2) and equation (3.3) we get that

xt : x(b) : T(b)xo + [ r1U - s)^Bz(s) * * 
J 

T(b -s)l?(s, A/(s, x(s))) ds.

b
Condition(c) leads to *, =7 (b)x s +wu + lr O-s)r/(s,N (s,x (s)))ds . Therefore,

b0
wu = xt-T(b)xs - I f ft-s)//(s,N(s,x(s)))ds. Since ug) =w t (wu(t)1, then

0

u(t)=w-.1*,-T(b)xs-irf-s)l/(s,//(s,x(s)))ds)(r). Q.4)
0

Now, let q =c(J,n,) (the space of all continuous functions defined
from -I into B,), then by using the control u(t) defined by equation (3.a)
and the definition 3.1 of the mild solution, we shall show that the
operator o defined by 

t
ox(O = T (t)xo + [ r(r - s)]I(s, N(s, x(s))) ds + ! T Q - s)Bw-r (x, - r(D)xo

o/o
l, fu - r) H (n, N(4, x(4 ))) dri )(s) ds (3.5)
0

has a unique fixed point.
First, we show that O map O into itself. For x ee we have
B,={x eX:rllxll<r}, then x(t)e8,, one has to show that nllQx(t)ll<r
for some r> 0. From (3.4) and definition 2.3,we get that
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o llorrrll < rrlrllT(/)ll , llroll * 
[n,llrt 

-s)ll qll .F/(s,N(s,x(s))) -H(s,-r/(s,0))+

,r/(s, N(s, 0)ll d, .l r llrrr -,lll, ll e ll, ll,-' ll 
r r il,, ll 

* 
r ll rlalll, 

ll 
xo 

ll

b
+[ ,llr<r - 4ll nllH (rr,N(rr,x(rr))) - Ir(r1,N(rr,o))

o

+H(r1,N (r,,0))lldr,)(s;cf 1, where c, > I be a constant.

Since ,ll B ll 3, , ,ll rrrll s M , andrll, -'ll 1 kz, weget that

ollorAll 
<crlMrllxoll +'!u1"r1r11//(s,N(s,r(s)))-rl(s,N(s,0)ll+rlla{r,r(s,0)ll)ds

0

-H (r1,N (r1,0)) ll +, llr1r,,,ar (r,o|ld{Xs)dsl,

Where c2 > r ord ca > I be a constants. Condition (b) gives

, llo, rr Il = ", *'! r",, r( rll' ll + u rll, o il *l u gr (, lla {"r, r {4,x (q )))
0

,
?

1u ,llxoll+lM (c2(M1Mz qll, (s)ll+M3))ds

0

+lu"*rl qllxrll+u ,llxo ll +[u lcrluruz ,llx (rr)ll +M3))dr)(s)tu].
00

Since x eB,, then, ll, ll<r, and then

,llaxQ)ll<ctM ,llxo ll +bcp2MM1M2r +bcp2MM3 +bcp2Mk2rllxil+tccruzkrrllxollz

+b2 cc rc rM 
2 M 1M 2k 2r + bzcc p rM 

2 M * z.

By condition (d) we see that

,llox(t)llsctM rllxoll+h1+h2+bcclMk2Qllxll+M rllxsll+h2@31(cp2))+h3)<r,
and this implies that <ox (t) eQ, therefore O map Q into itself.

Second, we have to show that O is a quasi-contraction mapping, for
x{t),x2Q)eQ and by definition of ox(r) in (3.5) we get that

,llor,{r)-o xr(t1ll= ,llrOro*'111,-r1r(s,N(s,x1(s));as +ir1r-r; Bnv-t1rr-r(b)xs
0o

bt,
-t r@ - r)H(r,, N(r,,x, (1))) dt)ds - IOxs -J r1r -s1A1s, il(s,x2(s)))ds - ! rg - s'1tw-'(x, - I(D)xo
000
b

-[, ,U - \)H (\,1'l (r1,x 2(1)))drr)d.sllThen

qll <D,q (t) - @ x2(t) ll< "oli nll r(t- s) ll qll H (s,A/(s,x1(s)))
o

-.FI(s, rv(s,x21r;1;;1a, * i11 r(r - s) qllBll ell ,-' ,, 
tf ,ttrta-'r) llr llr {rr,/[ (4,x, (r,))) -

0

H (r1, N (r1, x2(ri ))) | | d4 )dsl,

where c+ >l is a constant. By conditions (b) and (c), we have that
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911Φ為(′ )―Φめ(′)|ド %[∫ MM、/2911■ (S)―χ2(S)‖ dS
0

′        b

可
崚ち
lν
4ν29牌 0~め Q洲名川 ≦ψ 騒 ち 胸 o―め0‖

十C4ι形をち(b―l」72)911為 (′)―為(′ )||
=(`4b鞭■動r2+%ら2ルr2σちル亀」/2)911為 (′)一χ2(′)||
=グ
71χ ()―χ■)‖胸y cOnttOn←洵.

Therefore Φ is a quasi_contraction mapping(see deinition2.7)and

hence by Theorem 2.5,there exists a unique flxed point χ∈2 such that
Φχ
(′)=χ (′),thus any flxed point of Φ is a lllild solution of(3.1)on 4

which satisies χ(b)〒χl.Hence the system is controllable on工  ■
3。2 Problem Formulation(2)
Let the quasi¨ 〕Banach spaces Й「and υ are deflned as in problem

fd・ル,♂(99卑毅9:政ら,9讐爆η∫軸糖拌l臓2"υ銭1醐炒ly」фl印 ]

χ(0)=為 ,
(3.6)                                

・

where the linear operators И,3 and the∞ntr01 function夕 (.)∈ y with島

are deined as in problem(3.1)。 We assume with hypothesis(a)and(b)
the fbHowing cOndition

f The nonlinear operator G:J× χ→χ satisfles Lipschitz condition on
the second argument,and for aH χl,χ 2Cβ″,イ 1,`2>O We have

91ro,χ l)―
Gα ,χ 2)|≦

`1夕

lχ :―
χ
2‖
and ι2=maX911Gc,0)|。

劉り′οrι″ J.2r Consider the semilinear optimal control problem(3。 6)
with hypothesis(a),(b)and(0。 Assume further that

3鞣
お1∬I:rttT滅ぶTを11惚暇埋?

0

h.Deflne a linear continuous Operator w as in(c)。

mo qン
タ1恥 |+q」吻

+q場 (1+れ )+bttC.の 場 [夕 |■‖+ν σl為 |+物
+ { t qllA ll 

* (,, + l4k, + l,i+ cJh 57, where h = t,,ll*,ll+ (, 2, t4 = t ( *t z

,lb = bM(MrMzr + M) and .,2r, i:1,2 dfa constants.

n. Let d : cal,1 + cal,1k1 + bMccalq(l.&r -bMMrMr)+ cabMMrM, such
that de[0,1), where ca2l is a constant.Then the system is
controllable on -r.

Proof: The proof of Th.3.2, is similar to the proof of Th.3.1, where a
function x:[0,b]+X defined by:
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x(t) =T(t)xo +r(t)G(0,x) -G(r,:r(r) * i a1, -r;"r1r;*
0

ll

-jc(s,.x(s))Ar(, - s) dr + J7(, - s)fl(s,ir'(s,x(s))ds '
00

is a mild solution to the semilinear initial-value control problem (3.6).
And the system (3.6) is controllable on J if for every xs, x1e X there
exists a control ,r(.) e Usuch that the mild solution satisfr x(D) =x1.
3.3 Application

The Leslie Model [2] is a powerful tool used the matrices to
determine the growth of a population as well as the age distribution
within a population over certain time interval.

Deftnition 3.3 [2]:An infinite matrix (a4 )f whose elements satisS

lF,, i=land i=1,2,...
I

a,i=\Pi, i=2.3,...,and j=i-1,
[0, otherwise.

Where { > 0 is the average reproduction of females in the l-th age

class, and 0<f <1 is the survival rate ofa females in the ith age class, is

called an infinite dimensional Leslie matrix.
In this section we consider a matrix (ar)f , whose elements are

functions in the quasi-Banach space L, for 0 < p < l.
Theorem 3.4 [2]: An infinite-dimensional Leslie matrix (a,y)i defines a

bounded linear operator T:Lo-+L, for 0 <p < 1.

Theorem 3.5 [2J: An infinite-dimensional Leslie matrix (a;7)i defines

a compact linear operator T;Lo-+Lo for 0 <p < 1.

Now, let X-U=Lp for 0 <p < l be areal quasi-Banach spaces,

and consider the optimal control problem (3.1), where A:@r); is an

infinite dimensional Leslie matrix, B is a matrix whose elements are
functions in the quasi-Banach space Lp,0 < p < l, and assume that the
operator F/ in (3. 1) is the zero operator.
Then by Th.3.4, and 3.5, the matrix a:@,)? defines a bounded

(compact) linear operator T:Lo->Lrfor 0<p<1, where T:A .By the

same way we see that the operator B is bounded.
Thus the operator ,.4 is the infinitesimal generator of a C6-semigroup

defined bY r (t) = ",u 
= i Q 

o,to / k t), t > o,which is bounded .

,( =0

Therefore, it is not difficult to check that all assumptions of Th.3.1, are

satisfied for the above problem .

3.4 Problem Formulation(3)
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In the fol10wing prOblem,we will study controllability ofsemilinear

boundary valuc optimal cOntrol problem((1.1)‐
(1。3))in apprOpriate

using senligroup approach Of bOunded lnerquasi‐]Banach space by

operatorso We will use here the same nOtations,symbols and spaces that

are used in the problem fOrmulatiOn(1)。

Lct(E,911。 ||),(じ ク||。 ||)be real Banach spaces,and A be a linear
closed bOunded and densely deine operator with Do)⊆ E,」

IИ II≦εl,
where clis a cOnstant and bt Ψ be a linear operator With D(Ψ )⊆ E and
Range(Ψ)⊆ χ where χ is a quasi_Banach space。
Consider the senliHnear bOundary value cOntrol problenl in quasi―

Banach spaces。

榊絆靴
珈
■   0

Where 31:こメ■光ris a linear cOntinuous Operator,the cOntrol function

ν
(・ )∈仏 a quasi‐Banach space ofadmissible cOntr01 functiOns.Le」

1:
E→E,be the linear Operator deined by Иlχっ4χ,χ∈Dol),Where Dに 1)
=(χ∈D7):り,=0}。 Let島 ={χ∈E」 lχ ‖≦r,fOr sOmeか 0}。 We
shall make the following hypotheses

l‐ Dα )⊂ D(Ψ)and the restriction of Ψ to Do)iS COntinuous relat市e
to graph norm OfDに

1)。

2‐ The operatOr Иl is the inflnitesimal generator Of a CO‐ semigroupスの
and there exists a cOnstant ν>o,such that冽 |ズの||≦ Z

3‐ There e対sts a linear cOntinuOus operator B2:ひ →鳥 SuCh that И32
∈ち(磁 0,Where o<′ <1,vlシ)31″,for all″∈磁alSO島ッ(t)is
continuously differentiable.

牛
鵠群:乱紹∫考」「激服彙#冠71)∬8:茸讐縞T〕liO,
b)。

5… The nOnlinear operator Ⅳ :ノ×E_)E is cOntinuous and satisfles
Lipschitz cOnditiOn on the secOnd argument,such that fbr all χl,
χ2C島 ,and a positive cOnstant M3,We have:」 IN″/1)一 N″ヵ 洲|≦ 耗
」レ1ザ211。

6‐ The nOnlincar operator F: J×E_)E is cOntinuous and satisfles
Lipschitz cOndition on the secOnd argument,for χl,χ 2∈」み and the
positive cOnstants M、

,コレら,we have:

冽|ス′,I′,均 ))―FK′,I′,χ2)】 |≦И」1均―x2‖,and耗=I「冽|ズ′,I′ ,
0)】

|

7‐  3:1ン→E is a bOunded linear operator,911B‖ ≦C,Where c is a
positive constant.
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3.4.Controllabili″ Results For Problem Formulation(3):

It should be noticed that to deflne the mild solution ofthe boundary

control problem(3.7).Now,let χ(`)be a sOlution of(3.7),then We can
deflne a function

Z(の・ χ(′)-32″(の                   (3.8)
From our assumptiOns,we see that z(`)CD● 1),by(3.8),equatiOn

(3.7)can be Written in term ofИ l and B2,aS(d/d′ >(t)=■ lZ(rl+32ク (の]+
B2(の +fてちN(′ ,χ(の )

‐4Z(rl+И32ν(rl+3″(r)+f(r,Ⅳ (′,χ (′)))
Since z(`)cD01),then Иlz(′)・4Z(の ,and

i岬
酬脅レ°朝̈鞭Ю1   69

from condition(3),we haVe 32ツ
(′)iS COntinuously differentiable,ifχ  is

continuously differentiable on ム then by deflnition ofthe mild solution,

Z(の =χ (の 一B22(′),Can be deined as a mild solution to Cauchy problem
(d/drlZ(′)=(d/d′ )χ(の ―B2(d/d″)ツ(の

By equation(37),we get(d/dノン(の・ Иχ(の +Bγ (の +Flち Ⅳてノ,χ(の))
~B2(dl′dr)ν

(′)

By equation(3.8),(d/d`)Z(rl・ ZIZ(の +32“ (の]+B"(の +」てら
'<ち

χ
(′)))

~32(″dのク
(′)

Since z(の ∈D● 1),then we have Иz(の =∠ lZ(の ,SO:

嘉畔酬
瘤い知嶼'…》―以″09

(3.10)

By condition(2),we haVe arl,′ ≧o iS the CO‐ semigroup gcnerated by
the linear operator Иl,and z(の iS a s01ution of(3.10),then by Th.2.9,the
inction力(s)=スト S)Z(S)iS differentiable for O<s<′ ,and(d/dS・ 浄 い )
=ズrS)(d/dSン(S)+Z(S)(d/dS)a′―S).
By equation(3.10)and Theorem 2.9(ii),We haVe

(d/dS)ん(S)=ar_s)И lz(S)+И B22(S)+Bν (S)+FIS,ハ で ,χ← )))
~32(d/dS)夕

(S)]+
Z(S)[“ ar_s)].By theOrem 2.9,wc have

(d/dS)ЦS)=ar_sン lz(s)+賓rsン B2ク(S)+賓 J―Sアク(S)+ar_s)FKs,
N(S,χlS)))一

ar S)32(d/dS)ク (S)一ストSンZ(S)

=郷C―Sン島 グ(S)+ar s)Bγ ls)十 賓
`_)FKs,Is,χ

←)))一ス ト S)

島(d/dS)ク0)
On integrating both sides from O to r,yields
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ttt
H(t) -H(o) -! ryt-'1mru(s) ds + I rg-t1a"1ty dr + J (/-s)

Fcs,(,χ③》dS―∫賓r_S)島 (d/dS)″③お 6■り
From the deinition offflS),We have

」(の =ストのZ(′)=賓0)レ (′)一島ク(`)]=X(′ )一β2“(の,ス0)=ム and (3.12)
If10)=スト0ン(0)=スのレo-322(0)]=ズ′>0-賓′lB2“(0)   (3.13)

′

In equation (3.11), integrate the part ∫ =ヽr―S)B2(d/dS)Z(S)dS; by parts,
0

we get

i賓

′―S)B2(d/dS)クlS)dS=賓 r sβ2″(S) || +|ク (S)Z12(″―s)B2dS

′

もズの■幌ズ0>ル●ンar_sp2お      0■0
Substitute(3.12),(3.13)and(3.14)in equatiOn(311),we get

′

χ(t)―島ν(の一『0)%十スの場%(0)=∫ズ角ン島ク●)dS
0

′                     ′

十∫賓′づ)β"③む+∫賓■s)FIS,聰 ,ズ⇒》おもズの+

t

T(t)B2u(O) -l u@)Afit-s)& ds . Then
0

χ(の =冥妨 +∫ 賓角ン島ク←)お 十∫賓r―s)3“←)お―∫Иl賓r_s)あνO)
0                       0                   0

′

dS+∫ズ角)as,Is,χ (S)))お.          (3.15)
0

According to the above dcrivation, the following deflnitions may be

llnposc as folows

Dグ″′″ο″J.j「 A functiOn χ:[0,ろ ]―)二 deflned by the cquation
(315)is called a mild solution of equatiOn(3.7)ifx iS COntinuous on

[0,ろ],COntinuously differentiable on(0,b)and χ(の ∈二fOr O<s<′ .
Dグκttο″ユタ The boundary value control problcm(3.7)is said tO bC

_     controllable on thc intcⅣ alル [0,ι ]if fOr every χO,χ lctt there e対 sts a

０

　

′
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control u(.)eU, such that the mild solution x(t) defined by (3.15)
satisfying x(b) : x1 .

Theorem 3.6.' Consider the semilinear boundary value control problem
(3.7)

(d/dr)x(| -Ax(t) + Bu(t) + F(t,N(r, xQ)))
\yr(| -Bp(t), t eJ- [0, b] and x(0) =10

with the conditions (1)-(7), and we assume further that the following
additional conditions hold.

b

8- There exists a constant kP O,such that J ,o(0 dt < kr

0

9- Define the linear continuous operator r.r, from Uonto E, as follows
b
I,u -) lT(b-s)AB2+ T(b-s)B + Afib-s)B2lar(s) ds ,
0

and suppose that for every u(.) eU; there exists a constant k > 0, such
that knllull <nll*ull.

From the above condition (9) and theorem 2.3 we see that the
inverse operator of w exists and is continuous (bounded). i.e., the
operator w-| : Rang w ) U defined by *-t(wu(, ))-- u(t ) exists and

there exists.a positive constant kz) 0, such that nll*-'ll -<kz.
10-c2M nllroll + c2caitlb(M1r + M) + czca(kzb(M qllAB2ll + k, + Mc)(rllxlll ,

+ M ,lxsll + Mb(illy + M))) ( r, where ci) I be constants, i= 2,3,4.
1l-Let Q=asMbMt* c5c6(Mk2bM{bMqllABzll+ h* bMc)), suchthat 0 < !

Q < 1, where ci> | be constants, i = 5, 6. Then the system is
controllable on -/.

Proof: From definition 3.6, we have
bbb

xr=x(b) -T(b)xo + I rp-t)AB2u(s)ds + J r@-s)Bu(s) ds-J A$(b -ouoo
s) B2z(s) tu + J r1a-rp1s, N(s, x(s))) ds,

ou
and by'using condition (9), we have that xr T(b)xo * I i'(b-s)F(s, N(s,

0
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Let Q=C(J,8,)using the control in (3.16), we shall show that the

operator O defined by 
t

<Dx(r) :T(t)xo -+ [rg -s)F(s,A/(s,x(s)))ds + lVqt -s)A- ArT(t -s)Bz

+T(t -s)l3lr7-r (x1 - T(b)*o -l rp - r1)F(r1, A/(rr, x(t ))) d4 )(s) ds
o

has a unique fixed point.
First show that O map Q in to itself for x(l) e Q, to show that ,llrDx(r)ll(r, we have

(tt
nlloxlr;ll <.rl nllr(r)xsll+ ! rllr<,-s)F(s,.A/(s,x(s)))llds +[ rllyqg-s)A\oo

-A1r (t -s))Bz+r(r -s)B rttrlf, -,llfrfl(x1-r(D)xs

,)
-1, fu -rr)F(n,N (n,x (rr)))dryllt<'l 

I ar,
o)

Where c2 2 I be a constant. From conditions (2), (6) and (9), we have
that ( t ,llOx(r)ll<
c2tut )lxsll+crltuttrll.r'1s, r1s,x(s)))-F(s,l/(s,0))+F(s,N(s,0))llds

\o
(t

*rl lrrF6 -s)AB2ll+ rlfg 1t -s1n2ll*rl[A -r)Bll lr2fllxrll*M sll,oll
\o
b)

+uIrg1,t't(n,x(r)))-F(q,t/(q,0))+ F(q,N11,0;;lldq]1s;as l, whereca] I is a
o)

constant.
By conditions (4) and (7), we get

By condition (8) . We see that

,l l 
Or(r)l l l c zM rllro ll + c 2c 4IVb (M,,ll*ll * M r) + c2ca (t'roltut,llzarll

+k, + Mcltrllxlll* pr 
rllroll + Mb(Mr rllrll* M)))

where c;> I be a constant s, i- 2, 3 , 4 ,

Since xeB,, then ollrll < r,

,l lOr(01 I 3c zM, ll, o ll 
+ c rc oMb (M { + M r) + c zc a (t rO ltt rlV a rll
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By condition(10),WC have that夕 |10XOII≦ ″。Thus Φ map g in to itsell

Now for xl,χ 2C2'We haver     )F←

,A「 ←,χ 10)))dS+i[(rぐ ―sン
Jp均 (′)-OX2(′】卜9‖

r Oχ O+lrけs      
。

_4r(′ _s)]ち +r(′―s)B]w~llXl― r(b)χO―∫r(b-1)
0

′

F(4,N(4,■ (4)))d4](S)dS-7(′ )為 ― ∫7(′ ― S)F(S,N(S,χ 2(S)))dS
O

′

―∫[(7(′ 一S)И -4r(′一s)]B2+7(′
~S)B]″~1[χl― r(b)χ。

0

b

―∫r。一nァ (.,N(■ ,χ 2(■ )))d■ ](S)dS‖
0

鰤 ¨ 準 ら
[呂

約 聰 ⑩ 孔 聰 醐 |

dS・ C6[帷 洲 同 Ⅷ い 馴 Ⅷ 酬 脚

MI口 涵 嘲 籾 化 嘲 硼

“

)(S)dSl,Where ci≧

1,i=5,6 are constants

On using conditions(1),(4),(6),(7),and(8),we get:

牌 0-Φ酬 宝ψ幽 れ ③→ズ
'川

+ら銘
[γ
」И馴 お十

1

ツo(S)dS+|』 ′し dS)た2C7И■4Jlχ l(の ―X2(の‖)](S)dS

911Φ
χl(′)一Φχ2(′)||≦ (θ5b面ヽ +σ 5σ♂ちb血、(bル宅|IИ3211+た1+b九盈う)

,|lχ l(の =χ2(′)‖

By condition(11)9‖ Φχl(の 一Φχ2(′)‖ ≦9」 lχ l(′)=χ2(の‖ThuS Φ iS a

contraction mapping. Hence by ``quasi‐]Banach contraction principle

theorem" there e対sts a unique ixed point χ(′)∈ 2, Such that
転ぐ)=χ O,any a flXed point is a mild solution of(3.7)on tt WhiCh
satisies χ(b)=■・Thus the system(3.7)is contr01lable on工  ■

4。Conclusions and Reconllnendations
Since every〕Banach space is a quasi‐lBanach space,but the converse

may not be truc(remark 2。 2)。 ThuS in this paper:

110



Al- Mustansiriyah J. Sci. Vo1 24,No4,2013

l. We extend some results of nonlinear functional analysis and
semigroup theory such that these results are valid in any quasi-
Banach spaces .

2. We extend the study of controllability to semilinear initial (and
boundary)-value conkol problems in any quasi-Banach spaces.

Let X a quasi-Banach space with quasi-norm ,ll.ll and let B (phase space)
be a linear space of functions mapping (-h, 0) -+X endowed with the
seminorm. Consider the natural functional integrodifferential system of
the form

(dldt)lx(t)-g(t,x,)J -Ax(t)+JUt) + /(r,x,,[ K(t,s,x(s)) ds + Bu(t), t > O

0

withro=Z€ B
where x(.) takes values in the quasi-Banach space X, x, represent the
tunction xt i (-h,01 -+Xdefined by x(0) =x(l + 0), -h<e<O belong to
the phase space B, the control z(') is given in Ua quasi-Banach space of
admissible control functions and B is bounded linear operator from U
into X. Here A : D(A) _>X is the infinitesimal generator of strongly
continuous semigroup I(/) on X and the nonlinear operators g : "rxB
-+X, k: JxJxB -+X andf : JxBxX-+X are given.

The controllability for the above problem by using the quasi-
Schauder fixed point theorem may be considered.
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ABSTRACT

In this paper we prove fuzzy Hahn-Banach theorem for fuz.zy generalized n-
bounded n-linear functional on fuzzy generalized n-normed spaces and introduce
the definition of fuzzy adjoint operator on the same spaces.

1. INTRODUCTION
In 1999 Lewandowska [1] introduced a generalization of Gahler 2-

nonned space l2l. Later, Lewandowska and et. al. [3] introduced the
notation of Hahn-Banach extension theorem in generalized 2-normed
spaces. Bag and Samata in [a] introduced the definitions of fuzzy
bounded linear functional. On the other hand, the theory of fuzzy n-
normed linear space can be found in [5].
The purpose of this paper is to introduce and prove the form of Hahn-
Banach theorem in generalized n-normed spaces and gave the definition
of adjoint operator for generalized n-bounded n-linear operator in
generalized n-normed spaces. Also, we prove Fuzzy Hahn-Banach
theorem in fuzzy generalized n-normed spaces and explain some
properties of fuzzy adjoint operator.
2-The adjoint operator of generalised n-bounded n-linear operator

In this section, we modiff some definitions and theorems that'are
appeared for generalized 2-normed spaces in [3] to generalized n-
normed spaces and gave the definition of the adjoint operator of
generalized n-bounded n-linear operator, then some results related to
adjoint operator are discussed.
Definition (2.1)z

Let X1 ,i=1,2,...1, n>2 be real linear spaces.

n

A functionll.,...,||'X, xX, x...xXn = XXi +[O,o) satisfies the
i=l

following axioms:

(Nt)11x,,x2,...,X1-1,oXi,Xi+r,...,*rll=lol.ll*,,*r,...,Xi,...,X111,i-1,2,...;t

for any real number CI,.

０
つ
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(NZ) llxr, x 2,... Xi-r, yi * zi,xia1,...,*, 
ll

a llrr,*r,...,Xi-l,Yi,Xi+1,...,*nll+ 11x1,x2,...,xi-t ,zi,xi+t,"',Xnll,i = 1,2,"'l'

is said to be a generalized n-norm on i x, and the orO (I",,11.,...,il)

is called a generalized n-normed space. If X1 -X2 =...= Xn = Xn, then

the genera lizedn-normed space k',il.,...,||) it denoted Uv (x,11.,...,11).

Definition (2.2)z

Let X and Y be two real linear spaces. An operator T: Xn + Y is

said to be n-linear if for allxi,yl e X, i =1,2,...fl,
(l)T(x1 *!15x2 *y2,...,Xn * yn)= IT(r, ,22,...,21,),

z; e{x1 ,y i\,i=l,2,...p
(2) T(crrx t t cL2X u,. . .,orX, ) : o, .c12.... crrrT(x 1,x 2, -- .,Xn ) for all

cri e R,i :1,2,...$.

Definition (2.3)z

Let X be a generalizedn-normed space and Y be a normed space. An

n-linear operator T: Xn + Y is said to be generalized n-bounded in
case there is a positive number k such that

llr(",,X2,...,Xs)ll = 
tll",,X2,...,Xnll V(*,,x2,...,xy1) 

= 
Xn .

Definition Q.$:
Let T:Xn + Y be a generalized n-bounded n-linear operator. Then

llril=Inf{k> 0:llr(x, ,x2,...1xy1)l<t'll*,,rr,...,Xnll;(xr ,X2,...,X.) €xn}
is called the norm of the n-linear operator T.

Notation O.5)z
Let (X11.,...,il) be a generalized n-normed space and (Xll.ll) ut 

"
normed space. We denote the set of all generalized n-bounded n-linear

operators from Xn to Y by cnk"'t). It is clear that GBk''Y) is u
normed linear space.

In 2006, Lewandoska and et. al. [3], introduced Hahn-Banach
theorem and some applications that are related with it in generalized 2-
normed spaces, here we extend that results to generalized n-normed
spaces.

Theorem (2.6):
Let (X,11.,...,1]) be a generalized n-normed space and M be a linear

subspace of Xn . If T0 is a generalized n-bounded n-linear functional on

M, then there exists a generalized n-bounded n-linear extension T on
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X' such that T(x,,xr,...,xn)=Te(x1,x2,...,x,,) for all
(x,,xr,...,xn ) e M and 

JJrIJ = llroll.
Prooft
The proofdirectly follows from extend the proofoftheorem (2.1) in [3].
Theorem (2.7):

Let x1,x2,...,xn be vectors in the generalized n-normed space (X,

11.,...,11) rr.t thatllx,,xr,...,x"ll* 0. Then there exist a generalized n-
bounded n-linear functional T, defined on the whole space, such that
T(x,, xr,...,xn ) = llx1, x2,...,xnll anOllrll = t.
Proof:
The proofdirectly follows from extend the proof oftheorem (2.2) in [3].
Notation (2.8)

Let us denote the set of all generalized n-bounded n-linear functional

defined on generalized n-normed space X U, (Or, ) , and the set of all
bounded linear functional defined on normed space y denoted byy'.
Definition (2.9)

Let T:(x,11.,...,11)-(f ll.lD be a generalized n-bounded n-linear
operator from generalized n-normed space X to a normed space y.

The operator T' : Y* -+ (cx"I i. defined by

(r'e,(*,,*r,...,x, )= g(r(x,,x2,...,x"))= f(x,,xr,...,xn )g e y*,
(x1,x2,...,xn ) e Xn.

The operator T* is called the adjoint operator ofT.
Next, we give the following theorem which based on the ideas that are
appeared in [6],
Theorem (2.10):

ret (x,11.,...,1]) be a generalized n-normed space and (Xll]l) U",
nonned space. If T: Xn -+ yis a non-zero generalized n-bounded n-
linear operator, then

T" : Y* -) (cx'I ir a bounded linear operator 
"ra llr,ll= llrll.

Proof:
The operator T* is linear since its domain y* is a linear space and

r'(o,s, + a,g,)(x,,x,, 
]*;frf,:;,..r#*,ri,1,, *l
=α llT× &卜 1,x2"¨ ,Xn)+α 21TXg2卜 1,X2"¨ ,Xn)

く
υ



on Fuzzy Generalized n-Normed Spaces and its Fuzzy Adjoint operators

鰤 ,卜×酬=同≦‖同・
Moreover,IT× |=Inf仁

>0:IT×
JI≦ 司IJII

rhen, llr"ll < ilrll.

For every non-zero x1 e X,i =1,2,...$ there is go e Y* such that

lgOI=l and gOITlxl,X2"…メ n》 =ITIXl,X2"¨ ,Xn)|

Writing fo = T'go, we thus obtain

ITIXl・
X2"‥ ,Xn洲 =gOITIXl,X2,… メ n》

=fOIXl,X2,… ,Xn)

≦
|lfOIIIXl,X2,… ,Xnl

=卜
×助‖和9X29・ "Xnl
≦卜
×
‖助Ⅲヽ9X29・つ¶

Since lgOI=1,Wethus havelTIXl,X2"¨ ,Xn洲≦ITX‖
Xl,X2,¨

"Xnl.

But, llT(x 1,x2,...,"")l<llrllll*r,xz,...,xnll where k:llTll is the smallest

constant k such thatllT(x,,X2,...1Xn )l < tllxt,xr,...x"ll.

uence,llr'll 
= ttttt. 

rhereror.llt'll = llrll .

3.THE BUZZY ADJOINT OPERATOR OF BUZZY
GEN ERALIZED N-BOUNDED N-LINEAR OPERATOR

In this section we introduce a definition of fiizzy generalized n-

normed space which based on the ideas that are appeared in [7] and

some facts that are appeared in l7) are generalized in this section. Also,

some results related to fttzzy adjoint operator of fuzzy generalized n-

bounded n-linear operator are explained.

Definition (3.1)' [a]:
A fiizzy subset N of Xx (0,m) is said to be a fuzzy norm on a real

linear space X in case for each x,yeX andceR, the following

conditions hold:
(FNl) N(x, t) = 1 for each t>0, if and only if x:0'

(FN2) If 0 * c e R thenN(cx,t)= N[*,fi) *each t > 0.

(FN3 ) N(x + y, S -F t) > min {N(x, t) N(y, t)} for each s, t > 0.

(FN4) N(*,) is a non-decreasing function of
(0,-) and lim t-+-N(x, t) = t .

The pair (X, N) will be referred to as a fuzzy normed linear space.

Rasha
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(3.1)

Exttl俣

liii;督:norrned linear space.Deflne

嘲=I∫
FI‖II蹴要

Then lX,N)お a mzzy norrned hnett space,

Theorem (3.3), [4]
Let (X, N) be a fuzzy normed linear space satisfying the following

two conditions:
(FN5) For each t)0, N(x, t)>0 implies x:0.
(FN6) For x;t 0 N(x,.) is a continuous function of (O,m) and strictly
increasing on the subset {t:0<N(x, 0<1} of (O,o).
Let ll"ll. =Inf{t:N(at)>o},ue(o,t) ana N':Xx(o,oo)+[0,1] be a
tu ry subset defined by N'(x, t) = Supto . (0,1): llxll. < t j .

Then,

G) tll ll, : cr e (0,r)] is a family of cr - norrns coffesponding to the fuzzy

normed linear space (X,N).
(UX}! N') is afuzzy normed linear spaae.

(c)N'= N.

Definition (3.4), [4]
Let T:(x,N,)-(f Nr) be a linear operator where (x,N,) and

(f Nr) be fuzzy normed linear spaces. T is said to be fuzzy bounded
on X in case there exists a positive number k such that, for each x e X

and s>0, Nr(r(xlsl= *,("i)
We denoted the set of all fuzzy bounded linear operators byFB(xY).
Definition (3.5), [41

Let T:(X,N,)-(Y,Nr) be afuzzy bounded linear operator where
(X,N,) and (XNr) be firuzy normed linear spaces satisfying the
conditions (FN5) and (FN6),
We defined

ITlβ =Inf無 >0:ITIXttβ ≦珂lXlβ ;XCXl,∀β∈10,1)

eno llrll, = lupllrllB , cr e (0, 1) .

B<a

Again we defined
NIT,s)=Sup{α∈⑩,0:|■ |≦ S}
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lFB(XY),N)is a fuzzy normed linear space.
Definition (3.6), [4]

A fuzzy bounded linear operator defined from fuzzy normed space
(x,x,) to n zy normed space (&Nr) where N2 is a fuzzy norn
defined by eq.(3.1) is called fuzzy bounded linear functional. We
denote the set of all fuzzy bounded linear functional defined on X by

pg(x,n)' .

Definition (3.7),141
Let (X, N) be a fuzzy normed linear space satisffing the conditions

(FN5) and (FN6), T is fuzzy bounded linear functional, we defined

llrll, = rnf[< > o : lrlx) < kllxll,;x 
= 

x], va e (o,t).

l穏鷺覇凛0,)岨≦S}
N* is fvzzy norn on pg(x'n)' and thus (rg(*'*1.,N-') is a fuzry

\)
normed linear space.

Definition (3.8):

A tuzzy subset N of i ,, , (0,*) into [0, l] is said to be fuzzy
i=l

generalized n-norm on X X1 in case the following axiom hold:
i=lr\

(FnNl) *[*, ,x2,...,xi-l,,t0n,xi*r,...,Xn ,, )=, 
for each t>0,i:|,2,...,r.

(FnN2) If 0 + c e R, then for each t>0, i:7 ,2,. . . ,n,
N(x1,xr,...,Xi-t, CXi, Xi+l r...,Xn, t) -

( t)
Nl *r,Xzr...rXi-lrXirXi*1,...rXr, - l.\ 

Xi,Xi*1,"',*r,l.l,J

(FnN3) For each s, te (0,o)

N(x1rxr,...,Xi-l,Xi * Yi, Xi+t,...,Xn,s + t) >

mtn i^V(x,, ^ - . . .,X 
i - l, x1, X1 *1,.. .,X n, s) N(xr, X2,...,Xi-1, yi, x 

i +1,.. .,x n, t)).

(FnN4) limt-+-. tr(x1,x2,...,Xn,t) = 1 and

N(x,,x, .. ..,xn,.) is non-decreasing function on (0,*).

Rasha
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(n \
The pair I x Xi,N I will be referred to as a fuzzy generalized n-

\i=r )
normed space.

If Xr =x2 -...-xn =Xn, then the fizzy generalized n-normed

.pu." (x",N) is denoted by (X, N).

ln 2007, Vijayabalaji and Thillaigorindan gave a relation between
fuzry quasi n-normed spaces and quasi n-normed spaces. Here we gave
the same relation but for fuz4t generaltzed n-normed spaces and
generalized n-normed spaces.

Theorem (3.9):
I,et (X,N) be a fizzy generalized n-normed space satisfying the

following condition:

(FnNS) For
t e (0,,o)

xi+0,i=1,2,...rr,N(xr,xr,...,xn,t) is a continuous of

and strictly increasing in the subset {t : 0 < N(x,,xr,...,xn, t) < I }
or (0,"o).

Letllxl, xr,...,x,ll, = Inf{t: N(x1, x2,...,xn, t) > o}, o e (0, t).
and

n

N' : 1 X, x (0, oo) -+ [0, t] is defined by
i=1

N'(x,, xr,...,xn, t) = sup[ e (0, 1) : llx1, xr,...,x, ll, =,].
Then
(1) 111.,...,1], : o e (0, t) is family of o-n-norms corresponding

to the fluzy generalized n-normed space (>q N) .

(2) (XN) is afuzzy generalized n-normed space.'
(3) N'=N.

Prooft
The proof directly follows from extend the proof of theorems [4.],

4.2, 4.6) in l7l.
Bag and Samanta in [4], introduced the definitions of fuzzy bounded

Iinear operator, uniformly bounded operator and gave the relationship
between uniformly bounded operator and fuzzy bounded operator, here
we extended there facts to fuzzy generalized n-bounded n_linear
operator.
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Notation(3.11):

La lX,Nl)be a hZZy generdレ ed n‐normcd space andに N2)be a

mzzy norlncd space.We denotc by FGBは
n,J the set of」
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Thil∫
11:lRI)_)き、N2)be an n‐linear operator whereは Nl)be a

fuzzy generdレ ed n‐ normed hnear space satistting(LN5)andに N2)

be a fuzzy normed Ⅱnear space sttis取 (FN5)and(FN6).T is a hZZy
generalized n‐ bounded n‐ linear operator if and only if T is uniformly

generalized n¨bounded

Proo■

Supposc that T is a fuzzy gencralized n¨ bounded n‐linear operator.
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Then there exists so ( t such that N2(T(x1,x 2,...,xn)ro)> o .

Hence llf(",,X2,...,Xn)1, = 
ro < t. Therefore

llr(*,,X2,...,xn)1, < kll",,X2,...,Xnllo . rfris implies that T is uniformly
generalized n-bounded with respect to a - n - norrn, ct e (0, t).
Conversely, suppose that T is uniformly generalized n-bounded.
Thus there exists k>0 such thatllt(x,,xr,...tr)1, < kllx,,xr,...,xnllo,
Vo e (0, t).
Now r < Nr (x1,x2,...Jo<n,s),

Thenr < Sup{cr e (0, t): ll*,,"r,...Jon,llo = 
r},

Thus there exist o,o e (0, t) such that r ( oo and 11x1,X2,...]o(nlloo = 
r,

Thenllr(x1,X2r...rXn )l"o = 
r.

Hence, Nr(T(x,,x2,...,xr)s)) oo > r.

Therefore, Nr(T(x,, X2,...,Xn )r)> N, (x1,x2,...,lorn,S)= *,(*,,*r,...,*r,i),

which means that T is fuzzy generalized n-bounded n-linear operator
and hence the theorem follows.

Next, in [4], Bag and samanta defined the fuzzy norm on the set of
all fvzzy bounded linear functional also gave the Hahn-Banach theorem
in fuzzy normed space; here we extended this facts to fuzzy generalized
n-normed space.

Definition (3.14)
Let T:(X,N,)-(XNr) be afuzzy generalized n-bounded n-linear

operator where (x,N,) ue a furzy generalized n-normed linear space

satisffing (FnNs) and (t Nr) be fuzry normed linear spaces satisffing
the conditions (FN5) and (FN6),
We defined

llTllp =Inf{<>o:llT(x,,xr,...,*n)lp <kllx1,xr,...,*,llp;(x1,x2,...,xn).Xn},vB.10,4

And111『 =:yl「
lβ
'α
∈0,1),

Then ttt'ttf , o e (0, r)) i, u family of norms in FGBk" ,Y) and
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NG : FGBk"'t) * (0,*) + [0,1] defined by

NG(r,s)= srpto. (0,0'1r1S =') i' afuzzvnolrn on FGBft''Y)

Definition (3.15):
A fu2ry generalized n-bounded n-linear operator defined fro1n furry

generalized n-normed space (x,N,) b finzy normed space(n,Nr),

where N2 is defined by eq. (3.1), is said to be fuzzy generalized n-

bounded n-linear functional.

We denote by FGBk"'*) the set of all fiizzy generalized n-bounded n-

linear functional onXn .

Definition (3.16):
Let T : (X,N, ) - (n, Nr) be a fuzzy generalized n-bounded n-linear

functional where (X,N,) Ue a fuzzy generalized n-normed linear space

satisffing (FnNs) and (n,Nr) be fi:ary normed linear space defined by

example (3.2).
We defined

llTlf'=rnr{r<>o:lT(x,,X2,,..,Xn)<kllx,,xr,...,*nlloi(X1,X2,...,Xn).Xn},vo.(o,t)

'rr\l-\+

Then ] ttttl- 'o=(o,t)) 
is a family of norms in 5'6sk''*f and

Lllllo 
t ')

NG* : FGB(X" 'n). * (0,*) + [0, 1] defined by

No. G,r) - tro{ o e (0, 1)' llTlf. = 
,} t, a fuzzynorrn on FGBk"'*).

Definition (3.17):
Let (X,N) Ue a fvzy generalized n-normed linear space, we define

(CX" ), Or the set of all n-linear functionals defined from Xn to R

which are generalized n-bounded with respect to ll.,...,ll"and | ' | .

Theorem (3.18):
Let (X,N) Ue a fuzzy generalized n-normed space satisffing (F"N5)

and M be a linear subspace of Xn. If Tsis a fuzry generalized n-

bounded n-linear functional on M. Then there exists a generalized n'

bounded n-linear extension To on Xn such that
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Tr(*reX2e...,Xn) - ro(x1,X2,...,xr)v(x,1X2e...2Xn). M and. if To * 0,

No. (ro,llT,ll,-r)> c, where NG. is the furzynoffn onFGR(il,R). .

Proof:
since T6 is a fuzzy generalized n-bounded n-linear functional, then

To is uniformly generalized n-bounded n-linear functional.
Hence, by Hahn-Banach Extension Theorem in generalized n-normed
linear space we follow that for each u e (0, t), 3 a gener alized n-bounded

n-linear functional T, . (cx")-, which an extension of T6 such that

llr,ll,-. = llrollS. .

鵬叫 Nぴ に ,Lにα洋
呵
降 o引 ¶ 亀 陽 にαト

Then, No' (t;,ilr;ll,_.)= 
".

Theorem (3.19):
Let (X,N) ue a fuzzy generalized n-normed linear space satisfying

(FnN5) and for each CI, e (0, t), ll*r, *r,. . .,Xn llr_* * 0 .

Then for each cr 
= 

(0, t), there exists r, 
= 
(CX'I-" such that

llr;ll,_" : 1 and T,(*,,x2,...,x,,)= ll*,,x2,...,*,11,_o.

Proof:
Obvious.

Definition (3.20):
Let T:(X,N,)-(f Nr) be afuzzy generalized n-bounded n-linear

operator where (x,N,) ue a furry generalized n-normed linear space
and (V, Nr)be afvzzy normed space. The fuzzy adjoint operator

T" : FB(IR). -+ FGBk","I orr is defined by

f(x1, x2,...,xn ) = h'*X",,x2,,,,.Xn ) = g(T(xr, X2,...,Xp ) g . pg(v,n). 
.

Theorem (3.21):
Let (x,N,) u. a fuzzy generalized n-normed space satisfying

(FnN5)
and (V, Nr)be afuz4r normed space satisffing (FN5), (FN6).
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. If T:X,+Y is a non-zero fizzy generalized n-bounded n-linear

operator

then tj. pg(v,n)" + FGBk",n) is a fuzzybounded linear operator.and

*o h,llr"ll")= ,,Vq, e (0, t) whereNc is afuzzy norrn on FGB(x",Y).

Proof:

Since No. (r*s,r)= ,uo{o . (0,1)'llt"*ll]. 
= 

,}

eno llr"ell]" = ilrlf 1s[ <.

ThenNGⅢ
IT×
g,s)≧トド

lg,Tllテ )・

NЮ,国『=卜×に,∀α∈⑩,0・

NGttlT,IT×
lα )=Suplβ

∈。,1):111:≦ ITXlα l

2u.
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ABSTRACT

In the present work the locations of the moon is determined to calculate the
orbital elements, whic.h allows us to specify the possible date for monitoring the
crescent moon . In this research we describe the orbits, orbit types and oiUitat
elements then describe the orbit of the moon and the perturbations iffect on some of
the moon orbital elements as the eccentricity and inclination. The locations and
velocity components of the Moon for some months are calculated by a complete our
Quick Basic program anddeveloping this program to compute the iime variation of
the moon's orbital element with perturbations. Results for sorc months of 2010
gets that the eccentricity and the inclination of the Moon which are variable with
date always the new values of eccentricity variation are between 0.056 - 0.lg and
inclination between 24.9 - 26.05 as well as the variation of semi major axis with all
effected perturbations, the accumulated variation can be gated by urlng *uny years,
other useful of this research are gated the accurate Moon position, MoIn risq irloon

INTRODUCTION
The Moon is the single natural satellite of the Earth; it is the

brightest object in the night sky by reflects the light from the sun.
The Moon is much smaller than Earth and it urerug" radius is (1737.4
km), and the Earth mean radius is (6378 km).

The Moon stays in orbit about the Earth because of the
gravitational
attraction force between the Earth and Moon. However, its orbit
around theEarth is elliptical. This means the distance from the Earth
the speed, and apparent size of the Moon changes during the month.
Some astronomer considering the Moon's visibility-depend on the
height above the horizon at various times of year , the Moon later from
west to east 50 min. through day and complete set of phases through a
syndic month with mean value (29.56 days) because the plane oithe
Moon's orbit lies close to ecliptic inclined around 5 degree it's various
with date . Before define the values of the moon element we most
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describe the orbit in general and it elemenrl1,2,3l.. The aim of this

research is Compute the perturbation effect on the Moon eccentricity to

find the Moon position in future to estimated the Hegree date'

The elliptical orbit:
The oibit defines as the path of a celestial body or an artificial

satellite as it revolves around another body. The elliptic orbits have 0 <

e < I Where the eccentricity is one of the six orbital elements which

determine the orbit of satellite these element called kepliran element (

semi major axis (a), Eccentricity (e), Inclination( y', longitude of the

ascending node (Asc),Argument of the perihelion (ar), and Mean

anomalv at epoch (.Mo) ;
The orbital elements are the palalqglglg required to uniquely identifr a

specific orbit. In celestial mechanics these elements are generally

considered in classical two-body systems, where a Kepler orbit is used

(derived from Newton's laws of motion and Newton's law of universal

gravitation). There are many different ways to mathematically describe

the sume orbit, but certain schemes each consisting of a set of six

paranleters are commonly used in astronomy and orbital mechanics [4].
A real orbit (and its elements) changes over time due to gravitational
perturbations by other objects and the effects of relativiW. A Keplerian

orbit is merely a mathematical approximation at a particular time.

The main two elements define the shape and size of the ellipse:

a- semi major axis a, similar to the radius of a circle, its length is the

distance between the geometric center of the orbital ellipse with
the pgdgpgil @oint of closest approach to the central body),

passing through the focal point where the center of mass resides.

b- Eccentricity e, a value that defines the shape of an ellipse or
planetary orbit; the ratio of the distance between the foci and the

major axis. For elliptic orbits there is many ways to calculate the

eccentricity it can also be calculated from distance at appeases and

cTttLЪ
ra+rp

r, is radius at appeases (i.e., the farthest distance of the orbit to the

center of mass of the system, which is a focus of the ellipse),rr Is radius

at praises (the closest distance).

Other way to calculate the eccentricity is ratio between a distance

between two focuses and the semi-major (a) . The following equation,

used to calculate the eccentricity ofan ellipse orbit,
Eccentricity =distance between foci / length of major axis .. .. . .. . '.(2)

The elements which define the orientation of the orbital plane are

[4,5] :

(1)
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a- Inclination (i) is one of the six orbital parameters describing the
shape and orientation of a celestial orbit which is the angular distance of
the orbital plane from the plane of the reference (usually planet's
equator or the ecliptic), stated in degrees. The inclination of a planet's
orbit is the angle between the plane of its orbit and the equator. In the
solar system, the inclination of the orbit of a planet is defined as the
angle between the plane of the orbit of the planet, and the ecliptic, for
the Moon the plane of the orbit is that the Earth and Moon track
together around the Sun.
b- longitude of the ascending node horizontally orients the ascending
node of the ellipse (where the orbit passes upward through the reference
plane) with, for a sun-orbiting body, it is the angle formed at the sun
from the first point of a rise to the body's ascendins node.
c- Argument of the perihelion (a), defines the orientation of the ellipse (

in which direction it is flattened compared to a circle) in the orbital
plane, as an angle measured from the ascending node to the semi
major axis.

Mean anomaly at epoch <rKl defines the position of the orbiting
body along the ellips e at a specific time (the ,'epoch,'). The mean
anomaly is a mathematically convenient "angle" which varies linearly
with time, but which does not corespond to a real geometric angle. It
can be converted into the true anomaly y, which does represent the
real geometric angle in the plane of the ellipse, between perigee and
the position of the orbiting object at any given time. The angles of
inclination, longitude of the ascending node, and argument of
periapsis can also be described as the Euler angles defining the
orientation of the orbit relative to the reference coordinate
system.The orbit element shown in the figure (l) t5l.

Figure- I :orbit elements. [5]
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The moon orbit and periods:
The Moon moves around the Earth in an elliptical orbit see figure(2) of
small eccentricity varying between (0.044 - 0.067) so the average of
eccentricity is 0.05 49006, has inclination is 5 deg 8' 43" Due to the
elliptical nature of the orbit the minimum distance is (356400 km) and

is called "perigee". The maximum distance is called "apogee" and is
(406700 km), and the average distance from the center of the Earth to
the center of the Moon is (384400 km) in the course of each month; the
average distance is 384,400 km, less than lYo of the distance to Venus
and Mars, In contrast, the elasticity of the Moon's orbit is fairly
dramatic; the Moon's distance from the Earth varies between 92.7%
and 105.8oh of its average value of 384,400 km. even at the time of their
closest approach, And the Semi-major axis-384 748 Km.

Fig-Z: the orbit of the moon [6]

There are five periods of time that it takes for the Moon to compete
cycles, traveling from one 'observable' reference point, back to the

same point.
Which are 16,71:
a) The sidereal month is the time it takes to make one complete orbit

with respect to the fixed stars, which is about 27.3 days, or 27 days,

7 h, 43 min, and I 1.6 sec.

b) The syndic month is the time it takes the Moon to reach the same

, which takes about 29.5 days (29 days, 12 hours, 44 minutes,
and 2.8 seconds). The syndic period is longer than the sidereal
period by two days because the Earth is moving in its orbit around
the Sun in the same direction of the Moon rotate.

c) The anomalistic month for the duration of a lunar month include the
time it 'takes to go from perigee to perigee, which is about
27 .554 550 days

d) draconic month from ascending node to ascending node which is

about 27.212 22ldays
e) Tropical month from two successive passes of the same ecliptic
longitude which is about 27321 582days .
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The parturitions on the orbital ofthe Ⅳloon:
The orbit Of the MoOn around the Earth is much more

complicated as compared tO that Ofthe Earth around the Sun lt is nOt

only affected by the relative pOsitions Of the Earth and the Sun but it is

also affectcd by thc relative pOsition of the near planets.These effects

arc so signiflcant that the orbital clemcnts that are considercd constants

for the Earth are nOw an have both the secular variations as、 vcn as the
pcriodic variations. the lunar orbit is inclined to ccliptic plane at an

angle Of around 5°9'that varies periOdicaHy up tO± 9 arc nlinutes.
The eccentricity Of this"elliptic"orbit is O.055 but varies up tO

± 0 0117 The Ascending Node of thc lunar orbit movcs along the

ecliptic and cOmplctes One rev01ution in abOut 18.6 years. The
perihelion moves a10ng thc lunar orbit and cOmplctes one revolutiOn in

about 8.85 years[9].BeSides thesc secular motiOns of the ascending

node and the perihclion,thcre arc sman range periodic variations that

affect the pOsition of Moon. So the Perturbation is a term uscd in

astronomv in cOnncctiOn with descriptiOns ofthe complex mOtiOn of a

massive body which is subiect tO apprcciablc gravitational effects from

more than One Other massive body[8].

The Pe貢urbation d市 idcd tO gravitational force(such as third bOdy
attraction,non‐ sphcrical of tlle Earth)and nOn‐ gra宙tational(Such as
atmospheric drag,solar radiatiOn pressure)[8,10].The Atmospheric

Drag Perturbation it dOn't effect On the moOn because the height fOr

the m00nお(355200 KM)and the ratio Of A/m is t00 small where the
solar radiation pressure perturbatiOn is depended there fOr its effcct On

the m00n is too small and ignored,alsO the nOn‐ spherical ofthe earth it
don't cffect On the M00n[8].

Thc third bOdy attraction:‐ Deflne as any obiect beside the Earth with
gravity can effect on satellite and M00n such as the sun and the planet

especially Jupiter because it rnass.this perturbation is thc cOmpare main

cffect On the moon.the M00n and Earth mass‐ center orbit about thc
Sun is 3‐ dimcnsinal weave elliptica1 0rbit.there is three main effect Of

the sun on the rnoon orbit a round earth[9,11]:

1. The change in evectiOn Of moOn orbit,mean the apparent

value ofcccentricity change generally.

2. The changc Of distance beヽvccn Earth and sun because the
orbit ofEarth around the Sun is also eniptical.

3. The mOtiOn of the mOOn effected by Sun gravity where is

incrcascs when thc M00n lie be● vecn Earth and sun.
The perturbing accelcratiOn due to the gravitational attractiOn of a

third bOdy can be calculated as f0110ws[12]:

αα=-1争
i(OM+ノ (9)亀 )                            (3)
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Where (p6) is the gravitational parameter of the third body and the
definitions ofthe vectors are given in the following diagram (3):

Third body

/(9)= 9.+(.+9)3/2

Figure -3: Vector drefinitions for third body attraction.
so it discuss with more details the distance between the moon and the
sun is variation when the moon is in the same side of the sun at apogee
(the highest point in the orbit) as the apogee increases so that the
eccentricity will increases because the eccentricity depended on semi-
major ,when the moon at apogee but it in opposite side of the sun it
eccentricity don't effect , the other planet effect specially Jupiter
because is the largest body after the sun in the solar system so its effect
will be large compared with planets so that the effect of the other
planets ignored .

Calculate the orbit elements of the Moon:
Flere is many method uses to calculate the orbit element of the moon

from one of them is calculate the position and the velocity of the moon
by observing or experiment equations 14,9,111

The first thing to do is define the epoch on which we shall base our
calculation consider U.T =U.T+At … …… (5)
and inputthe date(day,mOnth,ycar)tO calCulate the」ulian date

(J.D)
JD=B+C+D+d+1720994.5
… …… .(6)

Where:‐

B:the correction later than 1582 0ctober 15

B=2‐A+intcger part of(A4)… ,..(OthCnViSe B=0)
C=intcger part of(365.25*Y)

D=integer part of(30.001*ol+1))

Then calculate Julian century from

Tl=(JD-2415020)/36525
And aner year 2000 thc following fol.lula can be used[8]

T=(JD‐ 2451545)/36525               ….(7‐b)
By using these values it can detelllline the longitude and latitude for

the moon atthattiine:

beginning of l・ January 1900[7,8]

………(7-a)

Moon

ry, (rp - 2ra)
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l.m : 218.32 + 481267.8837 + 6.29 sin ( 134.9 + 477198.g57)
1.27 sin (259.2 - 413335.387) + 0.66 sin (23s.7 + 890534 .23T) +0.2t
sin ( 269.9 +954397.77) - 0.19 sin (3s7.s + 35999.057 )- 0.11 sin ( I
86.6 + 966404.0s7) ...(8)

Pm: 5.13sin(93 .3 + 483202,037) + 0.28 sin (228.2 + 960400 .877) -
0.28sin(318.3 +6003.187)-0.17 sin (217.6407332.27) ...(9)

Calculate the Julian day for crescent Moon by equation
l: 241 5020.5933+29.53058868 Tl + 0.000 I 17 8 T f + 0.00033
sin(166.56+ 132.87 Tl - 0.009t:6Tf)-l.55*10-7* T13 。

(10)

Convert the ecliptical coordinate to equatorial .

The Moon's distance from the centre of the Earth can be
calculated as the following [7]:

Rm: 385000 - 20905 cos I - 3699 cos (2D - l) - 2956 cos (2D)
- 570 cos (21) + 246 cos (21 -2D) - 152 cos (l + l'- 2D) (km) (l l)

where: the Moon's mean anomaly is (l), the sun's mean anomaly is
(l') and the difference between the mean longitudes of the sun and the-
Moon is (D) , which are functions of Julian centuries (T:T26ss) and
calculated as [7]:

l : 134.96292 + 477 198..86753 T
l' : 357".52543 + 35999. .04944 T
D:297o.85027 + 445267..1l l35 T

The position components distance in cartesian coordinate can be
calculated using equatorial coordinate as the following [10]:x: Rm cos 6 cos cl

y: Rm cos 5 sin u, n)
z: Rm sin 6

Repeat the same equation to find other position of the moon at near
next time to calculate the velocity in three dimensions (x, y, and z) of
the Moon between two points .

Let x1, yr, zr the first point and x2, yz, zz is the second point the velocity
component as:

V*: ( x2 - x1) / At , V,= (yz- yr) l\t , y,: (zz- zr) I Lt (13)
By the same way calculate the velocity in other point on the orbit to
calculate the momentum in three dimensions (hx, hy, and hz)

h*:y.v, - z.yy , hr:x.v, - z.y* , hr:x.vy - y.v* (14)
Than calculate the element of orbit by following equations :

The eccentricity (e) calculate by equation:
e:(l-R/a)'+v*x*vyy *v.z,L or ...(15)

ln,
e = 11__.J pa
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The semi major axis of the orbit (a) is:-
a=(2lr)-v2 l1t
The inclination of the orbit (i) is:-
tan(i)=H*'+Hr'l.,,
The Argument of the perihelion (ar) is:-
tan (w) = ZH I (- X Hy+ Y Hx)
Longitude ofthe ascending node (Asc) is:-
tan (Asc) = Hx / Hv

Abdul Rahman

… .(16)

(17)

… …(18)

… …… … … … …(19)
In this work the Moon position ,velocity and the orbital elements with
out perturbations was calculated by soling the equation of motion of
Mocin's orbit using Kepler's solution and also calculated with
perturbation effect on it by the above empirical formulas.

RESULTS AND DISCUSSION
The orbit of the moon have small change in distance of the Moon

the main perturbation effect on the Moon orbit is the Sun attraction and
the other is attraction by the nearest planet as Venues, Mares or Jupiter
this attraction forces depend on distances from Moon to them, the
perturbation acceleration component can be computed by complex
equations and solve the equation of motion for the moon the results
contains the locations and velocity variation with times as in figs
(4a,4b,4c and 5) the other results are the orbital elements variations with
time as in figs (6,7,8 and 9) :-
l-Our results in table (l) show the position and the orbital elements
variation through one month and figs (444bzc and 5) shovrs that the position
and velocity variation with time by the empirical formulas (with paturbaions ) in
fig 5 left and right hand shoran the variation at same date and the velocity is

decreases when the distance is increases , the curves like half of cosine
function and the velocity phase difference with the distance is l80o that
means when the Moon near the Earth, in perigee, the velocity reach the
maximum and vice versa according to second Kepler law. Also the
distance affected by the sun position and other planet.
2-Fig (6) shows that the distance and the Semi Major Axes (SMA) of
the Moon variation with all perturbations may be affect on the Moon's
orbit through one month . the position data in table (l) take an important
thing that the moon orbit is not closed orbit from the Earth center , and
the variations is not similar for different months because the perturbed
bodies have not similar motion with the Earth.
3-The eccentricity (e) have value 0.0549 with out perturbation, Fig (7)
shows the eccentricity change with time due to all perturbations for two
months 2010 A.D., The actual values of (e) are vibrate around the fixed
value as non uniform wave because the effect of the the Sun's, as well
as near planets gravitational, which are variable in distance with time
which know as evection. The evection largest periodic perturbation of

り
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the Moon's longitude, caused by the Sun. Table (2) , Fig(7) and others
(not put in this paper ) shows also the maximum and minimum values
of (e) through the year 2010 as 0.18 and 0.0239 which means that the
perturbation value of (e) element are more important to describe the
Moon orbit . The value of (e) vary between 0.026 and 0.077 in
reference [18] and it's varies from 0.044 to 0.067 in reference [2].
4-As known, the mean inclination on Moon orbit is 5.9i with the
ecliptic plane, (inclination oscillates between 4o58' and 5" l9') [g, 12, 13],
the inclination ( i ) the Moon orbit from the Earth equatorial plane is to
be calculated as in Figs (8 and 9), the Moon's ascending node coincides
with the vernal equinox direction, the inclination of the Moon's orbit to
the equator is a maximum, and when the descending node is at the
vemal equinox, the inclination of the Moon's orbit to the equator is a
minimum. Thus, the inclination relative to the equator variei between
t5'09' + 23'26' (obliquity angle near A.D. 2ooql2l = 2go3s,or 1gol7,
[14] , which can be considered as the declination of the Moon. From
table (2) and figs (8 and 9) the maximum and minimum of (i) in the year
2010 are found with perturbation 25..364 and 24o.132 this values are
varies for other years, and the perturb terms are not constant but
vibrated between 0.07 27 6 and 0.13926.
5-In the following table (2) the date and time for the new moon through
year 2010 A.D. from our program and other references [ 15,16,lt ]
.Results shows a good agreement, which means the models and
programs are true and can be used to find the crescent Moon time and
position .
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Table -l : the orbital elements variation truth one month

1 3890475665896412    3803112,8 295SS88
2 392770218.5072933    3835482462,95467
3 3963837576229557    3857341260008267
4 399635017.8171036    3864126,02234043
5 402262180291010'    3855984043762208
6 4010217788717859    383734184.0482774
7 4017119845420015    381501888,121827
8 4041918687425`46    37,588114.7814176
9 402398004273317     3784985365257187
10 39935,3578189`98   3784605221245775
11 395209242346041    37,4112100,9963
12 3901903932770242    381056824,770201
13 3846476788374894    3829879498153175
14 3790038529669785   384819816417717
15 3737173956709428    38629,71,7616459
16 3692269039760441    3873212781396137
17 365891,956783292   387836672235387'
18 3639421447979572    38'ワ 382457489768
19 3`34497,63600563   3868208740`61798
20 3`4328306378858    3848878314538838
21 3663619631574296   3819471950535815
22 3692564532808599   3783541985318128
23 3'2698148623172,       374780870404'413
24 37640,3217606372   372023153`74`09
25 380173300.7390162   3707597760179292
26 3838655,95330257   3713`95089869544
27 387422272817611    3738402371001556
28 3908227399046407   377754248,257188

2569226431896532
2569914966983749
25`9954990277993
2569458542396438
2569456386981976
2570'60732870009
257405476736264
2577653468860166
2580156120995532
25805714`92,2223
257,28377648337
257782184155829
2577731265609455
25'9395036313177
2581771649,12045
258334109628695
2583555559,S3498
2583573855940665
2585488302818,48
25,0442447307111
25,7133805`37768
2602134075474008
2602041652`45143
2595900407715`'4
2586005193'78229
2576430040865,94
25.70391633874158

25684`0833225432

11046      6413      00725
10.978      768381     00723
1089352      893385   00'56
10.8382     ・78.321     0.0832

10838     ‐661120     00947
108859S     ‐54019     010,3
1095028     ‐4203401   01251
1099837     .301259    01403
11.01733     ‐18.230     0.153S

l101837     ‐624632   01639
11021452      59390     01715
1103264     184219   01762
1103390      312613   01783
109963       444803   01776
1090853      5808428  01740
10796837     7207328  01675
10717039      86.434, 0.1585
10719175     ‐7888285 01472
10809359     -63,955  01338
10940552     -490763  01188
11045133     ‐343101  01032
11086318     ‐19831      00892
11086108     ・56901    00798
11 106130      81399   00765
11196106      21708  00776
11349944      350445  00798
11.50477     48.1384    00808
1158490     60,724   00805

Table -2: The date and time of the new Moon
Date day,

month, vear
time

our Droqram
1131 114〕 [15]

D M Y H Min S H N H Min H Min

75 2070 7 44 7 ′2 7 ブイ 7

アイ 2 2θ 70 2 57
`0
2 52 2 54 2 57

75 3 20ブ 0 27 7 56 27 2 2′ イ 2′ 07

7イ イ 20ブθ 72 29 イ3 ブ2 30 ブ2 32 ブ2 29

7` 5 2θブ0 イ 2θ 7 5 ′ 7 ′ イ

ブ2 6 2θイ0 ブイ 9 75 ′7 ′5

7 20γ 0 79 39 46 ′9
`′

プ9 42 ブ9 イ0

′0 θ 20ブ 0 3 7 フイ 3 9 3 ブ0 3 θ

8 9 20ブ 0 ブ0 2θ 57 ブ0 30 ブ0 37 ザ0 3θ

7 ブ0 20イ 0 7∂ 43 37 ′θ イ5 78 46 78 4`

6 20ブ 0 イ 57 つ
乙 4 52 4 54 イ 52

5 イ2 20ブθ ′7 35 39 イ7 36 ブ7 3θ ブ7 36

D=day,M=month,Y=year,H=hour,N=minute,S=second
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Fig-4: a ) the locations of the Moon through two months 2012 A.D. with
perturbations.

b) the velocity of the Moon through two months 2012 A.D. with perturbations
c ) the velocity and position components of the Moon through march 2010 A.D.
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Fig-5:The Moon distance (*10 m.) left, and velocity(m/sec) right, variation with
perturbations for 2010 A.D..

Fig-6:the distance and the semi major axes(* l0 meters) of the Moon variation with
perturbation.
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Fig-7:The Moon Eccentricity variation With perturbation for two months of 2010

A.D.
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Fig -8:The Moon inclination variation with perturbation dash line and the soled

date (days)
Fig-9:The Moon inclination variation with perturbation for two months of 2010.
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ABSTRACT
A mathematical model has been used to estimate the tidal energy and calculate

the amount of electric power that can be produced from this energy in Umm-easr
sea port (southern Iraq).The results of this study show that the estimated tidal
energy without atmospheric effect in the sea port, are about 405MWh and the
electric power that can produced from this energy are about 89.lMWh. Entering
the atmospheric effects (pressure and wind speed) on estimated tidal energy in
Umm-Qasr port makes this energy reduced to 360.69MWh and electric power to
79.35MWft. In compared with results of some researches that estimated tidal
energy in the other Iraqi's waters, the tidal energy in Umm-easr is convergence
with Khor Al-zubair 400Mwh and Khor Abdullah 425Mwth, because of the
convergent in their water depths 8-12 m, and differs vastly from Shatt al Arab
lOOMWh due to the shallow depth of it, The depth of water is the main factor in
this model, so increasing the cunent depth of the harbor from 12 m to 50 m reach

INTRODUCTION
Tidal power, also called tidal energy, is a form of hydropower that
converts the energy of tides into useful forms of power - mainly
electricity; tides are more predictable than wind energy and solar power
[1]. Although not yet widely used, tidal power has potential for future
electricity generation among sources of renewable energy [2]. Tidal
power has traditionally suffered from relatively high cost and limited
availability of sites with sufficiently high tidal ranges or flow velocities
and this constrict its total availability. However, many recent
technological developments and improvements, both in design (e.g.
dynamic tidal power, tidal lagoons) and turbine technology (e.g. new
axial turbines, cross flow turbines) t1] , indicate that the total
availability of tidal power may be much higher than previously
assumed, and that economic and environmental costs may be brought
down to competitive levels. Many of the coastal States began to take
advantage of this kinetic energy to generate electric power and thus
relieve the pressure on thermal power stations, and the result of
pollution reduction for thermal coal-fired or oil [4].

Area of study: Umm-Qasr is the only deep water port in Iraq,
located on the western edge of Al-Faw peninsula in the southern end of
the Khor al-zlbair when it's confluence with Khor Abdullah, a way

to 1687.78 MW/h。
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661on from the entrance ofA卜 Basra city north the Gulfat 30° 1′ 40′
′N,

47° 57′ 12″ E,as shown in flgure(1)[5].

Figure-l : Umm-Qasr port

MATERIALS AND METHOD
The water has depth d. crests and troughs of water are injected

from the left hand side by the l2-hourly ocean tides as shown in hgure
(2) 171.
The crests and troughs move with velocity [g]:

v=マτd ヽ
１
′

■
■

攣 婦 翔 ♂頸 慰 鰺 猛  燕議
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Figure -2: Variation of tides over a day

This model assumes that the wavelength is much bigger than the depth.
It call's the vertical amplitude of the tide h. For the standard
assumption of nearly-vorticity-free flow, the horizontal velocity is near-
constant with depth. The velocity is proportional to the surface
displacement and has amplitude U, which can be found by conservation
of mass:

U = vh/d (2)
The peak kinetic-energy flux at any section is:

Knv -- % p Att3 (3)
Where A is the cross-sectional area
The true total incident power is a standard textbook calculation, one
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way to get it is tO flnd the tOtal energy prcsent in one wavelength and

d市ide by the period;another optiOn is tO imagine replacing a vc■ icd
section by an  appropriately compliant piston and  cOmputing the

averagc wOrk dOnc On the pistOn.We'1l dO the calculation both ways

The potendd energy Ofa wave oer Wave‐ Lngth and per unit width of
wave,ont)iS[9]:

The kinetic energy(pel 1/4 gp h2λ
       (4)

identical to the pOteIWaVelengthandperunitwidthOf、
vave_front)is

tial energy .SO the true pOwer of this model
shaHo、v‐water tidal wave is:

Power=1/2(pgh2D w/T=1/2pgvw
(5)

Where w is thc width ofthe wave front.substituting v=緬

Pmer=pg h2vttlv/2=p g3/2√ h2w2 (6)
Let's compare this pOwer with the kinetic_cnergy flux KBV.Strikingly,

the 

“

。 expresslons scale differently 、vith amplitudc. using the
amplitude converslon rclation(2),the Crest velocity(1),and A=wd,we

can re‐ cxpress the kinetic‐ energy flux as[lo]:

KBV=1/2pA U3=1/2pwd"h/d)3=1/2pw(g3/2/v7)h3 (7)
The kinetic‐ energy‐ flux method is nOt always wrOng.In the special

cぉe of idd now■ rough a narrow dtt cg nnecting h″O immense
reservoirs,imagine that at high waterthere is a height drop Ofh be● veen
stationary waters on the ttO sides.Assuming vorticlty‐ free f10w from
the high side up to thc Outlet,the ve10city u Ofurater at the Outlet ofthe

CIC食 (at any depth)can be cstimated by applying BemOulll's f0111lula
along a streamline connecting that water tO a virtually‐ statiOnary
upstream origini
1/2p u2=pgh

u=椰                                               (8)(9)
The kinetic‐ energy nux(KBV)is:
t/2ρ
 A U3=1/2pA(マ′¬Eg)3=pAマワg3/2h3/2 (10)
For this formula,the extractable power by stream‐ turbines in this

situation has been shOwn by Garrett and Cummins to be roughly O.22

times the total power[6].

The amount of Electricity from tidal power = 0.22 KBV (11)

RESULTS AND CONCLUSION

l.Estimated Tidal energy and Elcctric POwer:

By applying this mOdel to account tidal energy on the speculative area

of Umln‐Qasr port tO the current depth 12 m by usingヽ LATLAB
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prograrnming to solve eq. 10, depending on the tide tables for the entire
year 1988[11], it appears that the total summation of 12 month of tidal
about405 MW/h,as shown in the di infi 3).
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Total Energy for one year is 405.06 MWh

Figure -3: Tidal Energy in Umm-Qasr for one year

From this result and by using eq.11, the estimated the electric
power that can be produced in the port ofUmm-Qasr is 89.1 MWh.
2. Compere Tidal Energy:
In comparison with the tidal energy in Khor Al-Zubair, Khor Abd
Allah and Shatt al-Arab regions [12], Umm-Qasr port is close to the
amount of tidal power speculative for Khor Al-Zubair and Khor
Abdullah (average produce 400 MWlh at Khor Al-Zubair and 425
MW/h in the Khor Abdullah) and differs vastly from Shatt al-Arab
(average produce 100 MWh), as shown in the diagram in figure (4).
The reason behind this is that the depth in Khor Al-Zubafu and Khor
Abdullah is (8-12) m which is very close to Umm-Qasr, while the value
of tidal energy is very little by a quarter in Shatt al-Arab because of the
shallow depth and water flow in it.
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Figure -4: Compare Tidal in Iraqi marine water for one year

3. Increasing Electric Power:
To increase the amount of electric power produced from tidal energy in
umm-Qasr port, the.modal is appliid for a second time using rraarilan
program to various depths because that the depth in sea port i, the main
factor in increasing the electric power produced by tidal energy, to see
this effect, the virtual depth of the sea port of i-lmm-easr has been
increased from 10m to 50m, and this lead to an increase in the amount
of production electrical energy at the port four times in compere withthe power that can be obtained frorn the value of current depth, as
shown in table (l).

Table -l: tidal energy and Electric power produced from this energy
FOf Ong yeaf in Umm-Oasr nort frr variafinn rrrarar rtan+L //t n <^\ -in U to variation water depth (l

Depth( m )
Tidal Energy

(MW/h)
Electric POwer

_(MW/h)
10 337.55

74。26
15 506.33 111.39
20 675。 11 148.52
25 843.89 185。65
30 1012.67 222.79
35 1181.44 259。92
40 1350。 22 297.05
45 1519 334.18
50 1687.78 371.31

■50)m

4. Meteorological Effects on Tides Energy:
Meteorological conditions which diffe; from the average will cause
coresponding differences between the predicted and the actual tides.
variations from predicted heights are caused mainly by strong or
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prolonged winds, and by unusually high or low barometric pressure.
Differences between predicted and actual times of high and low water
are caused mainly by the wind.
a. Pressure effect. Tidal predictions are computed for average
barometric pressure. A difference of 10 hecto Pascal (hPa) from the
average can cause a difference in sea level of about 0.1m. This
depression ofthe water surface under high atmospheric pressure, and its
rising under low atmospheric pressure, is often described as the inverted
barometer effect. The water level does not adjust itself immediately to a
change of pressure and it responds moreover to the average change in
pressure over a considerable area. The average barometric pressure and
information, in some instances, conceming changes in level which can
be expected under different conditions for certain places, is given in
Sailing Directions. Changes in sea level due to barometric pressure
seldom exceed 0.3m but their effect can be important as they are usually
associated with those caused by wind set-up since winds are driven by
the pressure gradient [13].
The average value of non-tidal residual for Umm-Qasr from effects of
barometric pressure is shown in the table (2) U 1].

Table -2: the effects ofthe barometric the actual tide in

Appling the model account tidal energy for the 3rd time on the
speculative area of Umm- Qasr port using MATLAB program
depending on the non-tidal residual tables result from the effect of
barometric pressure in table (2), gave us a summation of 12 month of
tidal energy about 397.84 MWh, as shown in the diagram in figure (6).

On

The positives non-tidal residual The negatives nontidal

residual

Barometric
pressure(hPa) Iterations

電ｅｎ
％

Ｐ Non- tidal
residual flow

(m)

Non‐ tidal

Residual ebb

(m)

Non- tidal
residual flow

(m)

Non‐ tidal

Residual ebb

rm)
990‐9995 094 0687 094
1000‐ 10095 117 3197 0494 1253 0494 1253
1010‐ 10195 147 4016 ′

竹 0881 0643
1020‐ 1030 0583 002
Total
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Figure -6: Estimation of tidal energy in Uffi-a"*-*itfr .ffrCts of ba.ometi;

Table -3: the effects of the winds on the
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pressure.

b. The effect of wind. The effect of wind stresses on sea level and
hence on tidal heights and times is very variable and depends largely on
the topography of the area. In general, it can be said thJt wind wiil iais.
sea level in the direction towards which it is blowing, this effect is often
called wind setup. A strong wind blowing onshore *itt pit. up the water
and cause high waters to be higher than predicted, whill winds blowing
off the land will have the reverse effect. In addition, winds blowing
along a coast tend-to set up long waves which travel along the coast,
raising the sea level at the crest and lowering it in the trough.
The average value of non-tidal residual foiumm-easr frorn effects of
winds is shown in the table (3) tl1l.

oI the winds on the actual tide in
The positives non-tidal

residual
The negatives non-tidal

residual
Direction of

wind Speed

m/s

Iterations
speed

Non- tidal
residual
flow (m)

Non‐ tidal

Residual ebb

(m)

Non- tidal
residual flow

(m)

Non‐ tidal

Residual ebb

(m)
N,NW 15。6 15 0.653 1。 143 0.568 0。 639
S,SE 15.05 3 0.619 0。983 0.5299 0.868

E,NE 3.5 0 0.274 1.317 0.586 0。 718
W,SW 10 2 0。 465 0.881 0.827 0。 818
Total 366
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Appling the model account tidal energy for the 4ht time on the
speculative area of Umm- Qasr port using MATLAB program
depending on the non-tidal residual tables result from the effect of wind
in table (3), give us a total summation of 12 month of tidal energy about
324.78 MWh, as shown in the diagram in figure (7).

c. Storm surses. The combination of wind setup and the inverted
barometer effect associated with storms can create a pronounced
increase in the sea level. This is often called a storm surge. An
additional process in the form of a long surface wave travelling with the
storm depression can further exaggerate this sea level increase.
A negative surge is the opposite effect, generally associated with high
pressure systems and offshore winds, and can create unusually shallow
water. This effect is of great importance to very large vessels which
may be navigating with small under-keel clearances [13], with the two
effects of atmosphere from table (2) and table (3), the amount of energy
tide calculated in this study. The result of this model under these effects
for the total summation of 12 month of tidal energy is about 360.69
MWh, as shown in the diagram in figure (8).

Total Energy for one year is 324.78 MW/h
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Figure -7: Estimation of tidal energy in Umm-Qasr with effects of winds.
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Figure_8:EstimatiOn oftidal energy in Umm‐
QaSr with efFects ofbarometric

pressure and winds which is the meteorological effect on Tidal Energy.

5. comparison between output energy with and without atmospheric
effect:

The effect of the atmosphere on tidal energy and electric power can be
clear by comparing estimated tidal energy and electrical plwer that can
produced from it with and without effecis of meteorological parameters,
as shown in figure (9).which shows that the atmospheri. pr.rrrre effect
reduced estimated tidal energy from 405.06 MWh to lgi.tqMWh and
reduced electric p9y:l that can produce from this tidal energy from
89.1132 MW/h to ls.sz+8 MWh. wind speed effect reduced estimated
tidal energy to 324.78 MW/h and electric power to 74.4516 Mwh,
while the total effect of these meteorological parameter are reduced this
energy to 360.69 MW/h and reduced the electric power to 79.351g
Mw/h.

Total Energy for one year is 360.69 MW
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Figure -9: Amount of Energy in MWh in Umm-Qasr compare with meteorological
effects
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d#.b.ll Bulinus truncatus islt sf OtiLS$Yl f*+ ..lpii: i*,,t_;l

dl1'll *F g-S' d#l r.lE-*l s.L-dl
JEU s+-J g.r-r^ +lj.l f..Fl ,3-.,r*l-l .ff"rrlt tit ..y.15 .ur.
JlJru i*ls / ijJl lls / "oJL.ll oUt-tt i+_J-r,J+lt ,St .!fe--r
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ABSTRACT
In this study the effect of Endosulfan(HexachloroHexahydroMethano-2, 4,3-

Benzo -DioxaHiepin-3-Oxide) to the snail of (Bulinus truncatus) were determind.
This snail is the middle host of Schistosoma hematobium. LC50 of besticide
throught 24hr exposure was 0.30m1/l ,throught 48hr was 0.24 mVl,throught 72hr was
0.26mll1and throught 96 hr was 0.21 ml/l.It was found that the herbicide is effect to
the actil'ity of snail and kill it in low concentration . The aim of study is determined
the concentrations effects to activity of snails and median lethal concentrations to the
snail' 

i,-oyitt
Hexachloro Hexahydro Methano-2,4,3- )gtiL3sYl 8lJ*isjl ++ J$li -u:-i i-l-,pll orA cf i

".t*rtt 
, ;1.' Jl $ ijrll lv . Bulinus truncatus iJg i ( Benzo-DioxaHiepin-3-Oxide

.liJl cr,;^Jl chill , :. t j$jJl . ( Schistosoma hematobium ) U_tt<l+lt ,r-, .r$l
grs i-eL 72j>j,r _l/,t 0,29 grs i-c.l.- 4g d)ir _fld. o,3o uK e.cL 24 &* Dr(LC50)
4' o-S*, g+lt +j,+- & _i3," J#^Jl ha .-j+ r+; . -tt,S^ 0,21 OIS 4't- 96 ,D*, J,lll & 0,26
:rJ,Jt iJitilt , r r ysl.,)illj icl.tl.j..i.J' -iji dl _!slJ!l +$ JA LIJJI ,-iu. i.itl-l jsl-,)]i

"o 
'-hFJl 6-.11 ct' Lri.i^,, 11 nLl-;rJl d;li ,-tr iF^Jl -,;'utJl ,ri.1..,i Cl oLl-,;Jl .ui

,;tiLrsll tl+. +tllJ q:l-]!)l a;^rYl crli e!=Yl 
"Jt(Hexach loroHexahydroMethan o -2, 4,3 -Benzo -D ioxaHi ep in-)Endo sulfan

dl,lrrr..,yl a,jl.j,ll ,.il=i,,*lt +pt_l_!t cJt+lt u^ (3s%dt*ill _lsJnl EC)(3-oxide)
JB)IS i.iIi.. 4arl. rr ol+rll r i. 'i'i . 4.clJjll ,Jl*- *t' 'oJl.' ll dJlJ'.i-ll L-ilS.

Transfere ability .Is)l +!t!; Emulisiff uD-:-,)13 Dissolvertl+;.Jl-.:Difustion
.O*,. gts. ,,s .t i ;,11 ,jS+ Y H t-1a3J r..rli dlJ_r i!+lt ct' ,r+-nt Resestancs dJillj
ar{LJl 4,'llrJYl drt3iill JJ ,J-J iclJjll qf gtiLrsyt .11.,l''.'r..,1 Ol.4li !! irts-,)
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ABSTRACT
The Simulation are used in many scientific studies and industrial applications

in order to examine some of the action plans in the real world or test the security of
some of the processes or determine the extent of their scientific and economic
feasibility. In this study, a program written by Visual Basic language built for
simulating the motion of an object falling in a viscous liquid, calculating the speed of
the falling body in the liquid for sequences frames by using color digital images and
calculating the object's kinetic energy. The simulation has been done by changing the
initial conditions for motion like object's mass, diameter and density of tne falting
body.'In addition to that process another simulation has been done to simulate object's
motion on a rough inclined plain with different angles of inclinator upon surface by
applying different forces to move the object to get the coefficient of friction, which is
one of the important transactions that must be calculated to overcome it due to its
direct affect on the motion. .a*.)l.ill
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ABSTRACT
h this research work the study of the effect of dOpping with Aluminum and

Copper by different weights(1,3,5,7)%on the Optical properties for(CdS)thin■ lms
compound were prepared by chemical spray pyrolysis o Such acompound was
deposited on glass slides substrate of(350)nm thiCkness,such as cOefflcient Of

optical absorption which found to be greater than(104)cm‐ l fOr a11■ lms,which
a1lowed for electrons transation o Dopping(CdS)thin■ lms by twO elements,
Alurninum and Copper by different ratios showed smaH values of energy gap when

compared to non‐ doped thin ■lms ,The optical constant such as(abSOrption
coerlcient,transmittance)fOund to be dependent on the dopping ratios ofAluminum

and Copper.
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ABSTRACT
Thc present work provide theoretical study with the help ofthe experilnental study tO

study the ion lnirror effect and the most important factors that effect this phenomenon

that occurs within a focusing ion beams(FIB)for polymer(PVC)poly(宙 nyl
chloride)。

Mathematical description was provided for the charging prOcess and the accumulation

ofcharges that lead to ion inilTor effect in this rescarch and then study thc rnain

currents that flow through the insulating material(p01y(Vinyl chloride)(PVC))Since

the beginning ofilTadiation lnodel to bc up to the saturation state.

MATLAB software was used to calculate the main variables affecting thc ion nnirror

effect such as the tirne constant,displacement current and leakage current for

specirnen.The results show thatthe iOn lnilTOr effect can be used as an excencnt

method to calculate the dielectric constant ofthe model and detellllines thc tirne

required to reach the specilnen to the state of saturation,alsO calculating the radiation―

induced conductivity for specirnen has carried out.
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ABSTRACT
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ABSTRACT
This research is important for understanding the dynalnic processes of the Monsoon

low pressure system.Where uses the analyses hourly map forthe case study of(16-7‐

2011)at threc o'clock aftemoon, thc day was selected scicntiflcally because it

represents the deeper low pressure system within 5 ycars(2007-20H).It COnsists of

mean sea level pressure maps in hPa(MSLP)and upper air maps,wind maps fOr

(850,700,500,300 and 200)hPa.
The results showed that the fleld of oonvergence at the surface is generaHy low and

identical with the position of rnonsoon low at the surface,this convergence extended

to the 850hPa level and reached the 700hPa level、 vith few impacts where divergence

fleld began to appear at the same level,especiaHy in the southern region of lraqo At

500 hlPa level divergence fleld began to appear.The 300 hPa lcvei began thc increase

in the value of divergencc fleld and covers aH parts of lraq and divergence fleld

continued increasing until reach its highest valuc at 200 hPa

level on some parts of lraq.

With κspect to vorticity fleld,the results showed that relat市 e vorticity at the surface
was positive,where reached its highcst value on lraq at the surface which corresponds

to the position ofrnonsoon lo、v at the surface,althOugh the rclative vorticity extended

to 850hPa level but relatively with less value.The impact also reached 700 hPa level

with less value and the negative relativc vorticity began to appear.A1500 hPa level

the negative relative vorticity appear in some areas of lraq and at 300hPa level the

negativc relative vorticity covering most parts of lraq with high values,while at200

hPa levei noticed an incrcase in the value of the negative relative vorticity, while

reachillg its highest valuc on lraq which corresponds with high pressure systcm at this

levcl.
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ABSTRACT
This investigation includes how to calculate the fleld strength of the radio

noise and study of diumal and seasonal variations in radio signal strength and its

interference, duc to atmospheric noise which is caused by electric discharge in the

atmosphere and elnitted by thundcr― stolllls or fa1l of heavy rain or snowo AIso

variations with bandwidth ofradio receiver,have been studied.In general,it is found

that interfercnce is smaller in Winter months than in Summcr months because clectric

discharge is stable and occurs more■equently in Summer season.It is also found that

interference is strongcr during night hOurs than day hours fOr ali seasons ofthe year,

and for any bandwidth used, bccause current enlission from static discharges is

usuany in the lower part of the band used for radio translnission.It is foundthat the

interference i,creases rapidly with the decrease of frequency,for ttO reasons,the flrst

is that the propagatiOn losses are relatively smaH,at very low frequencies for any time

of the day,and this causes large number of thunderst0111ls Within the receiver

range.The second reason is that the frequcncy spcctrum oflightning electric discharge

increases to its highest level at very low frequencies.This investigatiOn alsoshowcd

that the interference increases with increasing receiver bandwidth.
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・ひ|メ |゙ご」しもご1嗚脚 |`i・出ぃ
めメ

"メ
出 J`ぃメ 20 MHz【・1ヽ 1山 |ぬΔJ工 :“饉 、い loし・り」 |。_声
.[2]山り J́国 |■ツI Jld週

～
井 山LL・ JI。■ 」,り |

JIこ分 JI J鈍 `～メ |・し ,」|"山LJ劇|ぃ 、ハ
.[3,4,5,6,7,8,9,10,11,12,13,141」 ハ1・ ^^11

福 田 |で 国 |

戸 J`J■
～

」 (鳥 畢 』ヽ メ IJさり ぃ 響 ヵ Ⅵ jい 贔 い し tヽtJ

`ヽ
最襲織螢撮爛1菫J≧×。轟認躍♂脚 _`メ |・L出」コ IJいも島評り1`“ヽ

酬麗赳:留昌埋酬雷地筑楯嘲よボデデ
。(1)′ K・

1ヽ

‐ _"区 `|ジ■ ル

74



2013`4」 n」|`24｀ 1ヽ ^‖ i:--i:*ll tjr A!-

.[15]1200-1600 LT L日 |工 ←い J♂L。メK`J」 ●」
`)・

L出 |

楓 脚 1甲1昴ヨ IⅢ 」年 洲‐ ル ヴリメ ニ 甲ル 喚 |.甲
25 dBヴ Jt」 出 K」 (1滋 )う。メ ΔL(鳥 ″)｀メ||｀夕JりloLメ 』

.いメ (abOVe K To b)

`(/=7И 鬱 ),LE山 ιμ
ttJ(|メ■ 12)な国 |工 r｀

ミ1・・・A‖ 。3メ1乳越 ユ≦
静 。こ

。(2)♂釧 ζヽ■ン区」札り国 ご口|♂甲|げり1許

ｒ
　
二、
　
　
．

脚 Fam(dB abOVe KTO b atlMHz)亀 却口1 いヽ |ス
"ョ

Jり |・L,」 |コムυL

く
υ
り
′



J■Ⅲ
“
乱戸 1‖しもjL口 |ごメJ出 も』Jlも,Jり |・LЬ

=戸
』ごLコ 16“ ロヒ

響

「　一一́
　　　ヽ

屈諸 J」国 IJもメ |.L口 |(L劇 |

癒 隔Jメリく→ も脚 1伊電鴫

さ

ニゴ 電 Ⅲ

“

4出福 。喚b
above KTob at 7ヴ Jt」 出 Kl・ 11ヽ

`ヴ
」L」|ュ分」|(」c■,口 |。L_戸』 lL.“J園 |

。いメ 26 dB(MHz)

鳥 =鳥 ―

“

5+2記 |」.ザ|.T∵8~Ld甲
L饉 脚 錮 L、 ぃ .o

)

Where:
noise nell sttength in a(lKHz)bandwidth in decibles:」

働sa)。 lμ//″
above(

Noise value in decibles abOve(KTo b).鳥
:

/:Frequency in cMHz)。

‐22,7 dB above lμV/mヴJt」 Jぃ」16饉 ■
“
K【・いヽ

区 」nomOgram上 メ ロ lξX♂ い げ Jが ミ`1“峰 `1^翻|ふ ぃ ≦口|び鋳 J
:[15](3)き釧ヽ

～
」・・

76



2013`4ユ ユゝ1`24｀ 1ヽ ^ll lr-"-it*ll fjr ii-

一ｆ
ｉ

″
一

Jf。うメlぃさ戸 `´｀̂は 由ЁII薯耳可耳Ⅵ百雨耳薫耳下電甲
。(c)6ユ」1伊ヽメロ IFa t口|,L口 l

-:[16]4J131 iliJl ,trr:..,L rfu;,- L; ,-' .J,dl-s-Jt ir.i 4+G d&j .o
E, = Fo + 20 log, o "f 

(MHz)+ I 0 log, o b(Hz)* f, .........................(2)

;l ,nu-

.dj-YlL,Jl^l et-:-rall6Jri Lj,, oof (b)
.,"/lrdt cJ$: ty "J. -l+ c+B (f, )

f,r =-95.5d8 (For a short grounded vertical monopole).
I,e =-98.9d8(For a half-wave dipole in free space).

rfrl-3 (b:500H2 )-> g--As (2) itiJ:l-- ,lrri*L cjt+-lt ",ri 44S slS_r
-25.6 dB abovetpV/m

-17 .8 dB above l pV/m f:t-3i (b:3000H2) U; Lr"j,t r^l

-:tt3t L!r-3ll,lrri.rL ,(pV/m) 6.-_t+ jLJI6!i Os _X: ,l uit ._e

E(pV lm) = 10(4'120)... ...........(3)

・　
　
ヽ
　
　
´ヽ

′′
′〓
′
ヽ
　
，メ
　
　
　
′／

～

ヾ

´

77



J

げ

J■
～“
Ljいしもυ甲 |びJ出も」口|も,ol」 |・Lむ」 J・コ|`S口 …ヽ

)」 (0.052μ //“ )ひ (3000Hz),(500Hz)亀 ゝ ´ メ JLコ16S戸 面 KJ
も 辱」IJメ 出JlとLユ 11ム ヽ̀"11Jぃ」 。ュCI凸り 」 |リメ リ.Ⅲメ |」3(o.13μ//″
‐:♂口|あ却いご国|こしJ出 `1999μ尋」1山 。ヽメ|―J4却し

J■ヽ」■υツld

～
」゙ |,Lメ」 Jヽ劇 16」 L二 JoJ`・ いヽ `Ⅲ調 16JJ」IJ■ げ び出|ふ J■J

婆 しいコ」ゝ 出 ぃ ひ `岬
IJゝJじメ 1年調 16りJ』

…

糧 しぃコJゝ
.り 」ヽIJ)ムJ。ダユL」|ユ 1,"^`ヽ 1ヽ6υJ」 |ごン“

お

び (1丼L12)を国 1立 (0.19μV/m)い 出 ふ |」|工 `o光 I JJコIJXひ L、ヵ
ぃ 出 り `,国|よ墨 ♂ (1井 12)上国 |ェ (0.052μV/m)」 |に■日 1出
12)を国 |工 (0,6μV/m)JI Ⅲ 」 ldtt ξ (郵 12)t国 1立 (1.06μV/m)
」|げり1出 ♂ (|“μ 12)を国 |工 (0。 134μV/m)い 出 J`,国ld轟 び (坤
工
(1.06μV/m)い 出 」

`・

田 |よ二
ひ (|メ 12)t口 |工 (0.052μ V/m)

`,国
|よ基
ひ (郵 12)上国 |工 (0.6μV/m)」|げり|ひ贔 ♂ (坤 12)t国 |

工 (0.052μV/m)JI Ⅲ 」 IJ』 ひ (|_μ 12)な国 1土 (0.lμV/m)ぃ 出 J

理 r嵐1糖]ロキダ島釧.編だ」出1肥
気ヤ∫蝦夕社な誡酬鷹上ゴ認

1灘
跳し椰

二ff等ⅧI潔器ポ置 0上
回工°
“
ηV/m)い)メ出≦Jl,L劇|ひ腱び」(、112)t国 |

胤橘ITIどはこtt乳北錯ゼギ:詢h篭キ猟高
亀ttttピュプ‰JuLY/8ィ

」
露∫部:オ遣fttJ温酬

捻慌.霊蛍障IR菫厳脚淵告な逸,社]ゴ黛」
い し ぐxL②  t回 籠 出≦J瑯Jd‐ ズ

ッ キ計
出 S釈

肺描電はず重ゴピ
1斎
ゴ督巳ゴたな墟ずす主さ

曽
11にL」 L、 ガ ♂

uいJ♂ 到 御 16リリ』 ひ 出 糧 し (り9:猟
.」

yl
:」 |_メ) 1`・ L"Jり|,Lナ』」|コ16S :l-cJ q\

Seasor Date Hour (LT) Freq.(MHz)

RMS noise fleld

(En)in Strength
a(0.5KHz)band

width(μ V/m)

RMS noise rleld

strength(En)in a

(lKHz)bandWidth
(dB abOVe lμ V/m)

RMS noise field
strength

( En )in a (3KHz)
bandwidth(uV/m)

Winter 12ノ 1/1999
24 4 0,6

12 7 0.052 ‐22.7 0.13

Summer 17/8/1999
24 1.06 2.6
12 7 0.19 11.7 0.46

Spring 27/3/1999
24 1.06 2.6
12 0.134 ‐14.5 0.33

Autumn 27/9/1999
24 4.5 0.755 0.5

12 0.1 0.26

ヽ

ヽ



2013`4ユ 」ゝ|`24｀ 1ヽ ^｀ 1 :. --!Jl ?ria iI-

gLr.tiji,4Yl

._.r\.ill cDia.i. d*Ul L})i. g;;l c\i.tslt 615r .1

. ,+ll -:ior elj,i,ll di.-i d):4.l. ],1 6+-,,11.J, 
;: tl .ol^-i tDii r.r.Fi cjil$ll OJSJ .2

. u,sJLJ ::_jil! 6L-ir e. cJitslt sl:_r".l .3

. ,.,ysJt-r-, q.,a:l.Jll i-llJl Lj-.r-,.'D+j C^ dlilr:lt rlu .4

. HF L-j,= J. llul cJlNJill sc d,.-!l dLiYl 0A .5

6-!l::;r.,ll rari g3ti g" ,(1.06pV/m) t':e jilsll 4! l-* iilt dr.-i aJll

Lri:,.,* Lj- ,r* q\i, tt llr e+-!l ,J.-d ()ld 12) a-lJ! -::' (5MHz)
L* rr:. OA L"$. (0.6pV/m) dJ'":l:-.,p qJil:]ll oilL)i u . g;:l-jl i-ljt, iJ-

e;j;:l_jl i.XJl L-> cby 0;! L.i" (1.SpV/m) Jl (0.5KHz) a;3;:l-,!l i-!..-ll
t.' lt, r(l xl; 12) iELJI Jio djlrsr cl:.i,ll d,-i sr-r ():l 12) icLJl $c (3KHz)

-6-ei,.- 
q,.r l-srl d.--il i drtr+tr eL;.y-au dl+.Jriri * .UH'i:. flf;

clli_e ,_.1taill Di I{F L; a-,-: 6)t^-:yl -L t.+ \E O3-S t^}" L gl ee.1 l:r
qj :lS^i. cIjA ,lri Y dS, ,J-i&ll 4+""J! 'o-.1j:Jl 

"p; 
a.'ilr ( 1999)aj- OrS

. di)l. r)l
jt..a.ell

Izyumov,N. and Linde,D., Fundamentals of radio, 1976, Moscow.
Robert D. Hunsucker and John K. Hargreaves, The high latitude
ionosphere and its effects on radio
propagation, p. 127,2002, Cambridge University Press, New York.

3. Robert E. Collin, Antennas and radio wave propagation, p. 293, 1985,

McGraw-Hill Book Co., New York.
4. John D. Kraus, Antennas,2nd edition, 1988, Cygnus-Quasar Books,

Powell, Ohio, India.
5. Spaulding A. D. and Washbum J. S., Atmospheric radio noise:

World-wide levels and other characteristics, 1985, ITS, Boulder,

Colorado, USA.
6. John G. Webster, Radio noise, p. 128, 1999, Institute for

telecommunicationsciences, Boulder,Co.,USA.
7. Les W. Barclay, Propagation of radiowaves, 2nd edition, p.25,2003,

The institution of engineering and technology, London, United
Kingdom.

8. Nicholas M. Maslin, HF communications: A systems approach, p. 65,

2005, Great Britain.
9. Freeman, R., Telecommunications transmission handbook, p. 1232,

1998, Wiley, USA.
l0.Reinaldo, P., Wireless communications design handbook: Aspects of

noise, interference and environmental concems, Vol.2, p. 61, 1998,

San Diego, USA.
11.[1 1] Vasilescu G., Electronic noise and interfering signals: Principles

and applications, p. 255,2005, Springer,

:

１

う
４

79



.:絲 懺蹴枷 …m¨M.A.and Madar,lI。 ,Noise level estilnatiOn in
the  shOrt  wave  frel」

:Ii; range'  I〕
lectronics  and  electlcal

engineering,6,112,85,(

i F Vave propagatiOn, 1974,Macminan,]し 。ndon,
Macminan。

J■ ユ:ヽ ｀̂こJll‖IJもり甲 IJJ出 も,口 |も,olJI.LЬ」■』 J●」16ュニ●L嘔

16.Goodman JoM.,HF COnllnunicatiOns:science and Techno10gy,1992,

New York,USA.

/

80



2013`4ご山」|`24ヽ 1ヽ ^ll iJ h-ii*ll aJle il+.

cSllll g.E 6Jtii.l &Ur-r d t^rLJl -,;t!.Yl &y-, cJ-S Lt-;r
。,―い りヽ,■ JJJ ♂■ひ‐Jψ」」|ピ手 6Jノ
ち出」|し口|`r脚|“ `メlr井 戸

2013/4/29こ却l」メむメ‐2013/3/17`卜 ヽヽ山″壺むメ

ABSTRACT
The nlissing value interpolation and homogeneity analysis were performed on the

meteorological data of lraq for a total annual rainfall for 8 stations distributed over

diffcrent parts oflraq for thc tilne period 1970-2010。

The missing values on annual data set were estilnated using hⅣ o methods: linear

regression(LR)and Expectation ma対 mization(EM)algOrithm,using more than one

method provides us with an opportunity to compare the results.Generally,LR results

were more reliable than ENIl algorithm results, considering correlation coefflcients

between the tcst and the reference scries.

Homogeneity analysis was perfolllled on the annual data using both the rclative test

which is based on a comparison of data series under study with other series(reference

series)and The fOur tests for absolute homogeneity which is based on statistical

analysis ofone series ofthe stations used.To apply the relative test,a series reference

must be Created, and because of the low correlations beh″ een the test and the

reference stations the distance beh〃 een stations was used as an important factor for

the Created series of reference。

Applying both relativc and absolute tests gave us the oppoltunity to compare their

results,the absolute tests were considered to be more powerill than the relative test.It

was found that h〃 o stations out ofthe 8 were inhomogeneous]3y using the absolute

tests These hvo stations were Baghdad and E)iwaniyah and thc rest of thc stations

were homogeneous,However the relat市 e test showed that one station by using thc

Hnear regression method was inhomogeneous were as the expectation maximization

CM)algorithm showed that.The samc station was homogeneous as well as the other
stations.This station was Nasiriyah station。
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