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(Rosmarinus Officinalis L.) Leaf Essential

ABSTRACT

aeruginosa showed weak sensitivity to the oil.

The yield of rosemary (Rosmarinus oflicinalis L.) essential oils was investigated.
The chemical analysis of essential oils was ca*ied out using gas chromatography_
Mass spectrometry 

!G!:MS). The major contents of rosemary leaf essential oils
were; camphor (20.54o/ti), cineole (13.40%), verbenone (lz.7l%), bornyl acetate
(12:22%), carene (7.73.%), camphene (43;,2%), o-pinene (2.2s;6 and B-pinene(1'77o/o). Biological activity of essential oils was examined againsi three tacterial
species (Bacillus cereus, Escheritia coli, Pseudomonas aeruginosa), essential oils
were effective against all tested bacteria. The MIC values were 16 pg/ml for B.
cereus, 32 1tg/ml for E. coli and 64 pgrml for p. aeruginosa. However, p.

INTRODUCTION
Rosemary (Rosmarinus fficinaris L) which has long been known as

a spice and medicinal herb belongs to the Lamiaceae family and
receiving increasing attention due to its antimicrobial, anti-
inflammatory, and antioxidative constituents tl]. The leaves of
rosemary contain between (1.0-2.5) oz essential oil, such composition
may markedly vary according to the chemo type and the deveiopment
stage at which the plant has been harvested. It is an almost colorLss to
pale yellow liquid with a characteristics, refreshing and pleasant odor
[2]. Plant material from rosemary is of .o--.r.ial inierest for its
essential oil contents and its antioxidant compounds [3]. chemically the
essential oil are primarily composed of mono and iesquiterpenes and
aromatic polypropanoids synthesized via the mevalonic acii pathwayfor terpenes and the shikimic acid pathway for aromatic
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polypropanoids. Rosemary oils are largely used in traditional medicine,

in p..f,r-ery, phytocosm;tic and in liquor manufacturing' Essential oils

1gbs) comiositibn of rosemary comprise more than sixty individual

.ornpon.nts of which major substances can constitute up to 8970 of the

EOs t4]. Essential oils are produced using several techniques'

Distillation uses water and steam to remove the oils from dried or fresh

plants, and the expression meth-od uses machines to squeeze the oil out

if tn. plants 1S1. fne aim of this study is to determine the active

,olnpounds in rosemary oils using GC-MS techniques and to investigate

the antimicrobial activity of against some bacterial isolates'

MATERIALS AND METHODS

Sample collection and preparation
This study was carried out in the plant tissue culture lab',

Biotechnology Department, Al-Nahrain university during the period

from may-september-2009. Rosemary plant was_collected from college

of Science- Baghdad University, gardins in Muy, 2009. Leaf sample

was dried at 40.c for 24 hrs, ground into powder using grinding

machine or a mortar, then subjected to extraction [6]. The essential oils

were extracted by' hydrodistillation. Samples weighting 50 g of

rosemary powdered leaves were soaked in 250 ml of distilled water

(20%) in a conical flask, and left for 24 hrs. Then the extract was

subjected to steam distillation for 3 hrs using a clevenger-type

apparatus. Essential oils were collected after decantation [7].

Analysis conditions
Analysis of the essential oils was performed- using GC-MS (A_gilent

6780-USA), equipped with mass selective detector and IIP-5 MS

capillaryolu-r, 6O- x 0.25mm, film thickness 0.25 pm). Helium was

the canier gas, at flow rate of 0.8 ml/min. Samples of I pl were injected

automaticully in the split mode (split ratio I :100). For GC-MS detection

electron ionization tytt.- with an ionization energy of 70 eV was used'

Quantitative data *.t. obtained electronically from Electronic Ionized

Detector (EID) area.

Antimicrobial assay
Antimicrobial uttuy was designed to determine the activity of

essential oil of rosemary as a potential antibacterial activity against the

tested microorganisms. MIC determination was conducted by well

diffusion and o:gar dilution methods, using Mueller-Hinton (MH) agar

for growth of b'acteria [8]. Dimethyl sulfoxide (DMSO) was used to

faciiltate mixing of the oiis with the broth [9]. Different concentrations

of essential oils (4, 16,32, 64, 128,256 or 512) pl were added to sterile

petri-dishes. Then melted MH agar for growth of bacterial isolates were

●
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poured into the plates and swirled tO rnix the components well.They left

to solidi」町′, then  loo μ1 0f suspension cOntaining the tested
nlicr00rganisms were spreaded using sterile glass rOd and then
incubated at 37° (〕 fOr 24 hrs fOr growth Of bacterial is01ateso c01onies

were then counted and the cOunt multiplied by reciprocal of sample

dilutiOns which represented the cOunt Of the nlicroorganismso The MIC

was taken as the 10west cOncentration Of Oil at which the tested

organism did not shOw visible growth[lo].On Other hand,wells were

made in the s01idifled medium using cOrk bOrer.Aliquots Of 10o 
μ1 0finOculums were applied tO the wells, then incubated as mentiOned

above. ]Diameters Of zOnes of inhibitiOn were llneasured in lnino All the

tests were performed in triplicateo statistical analysis was perfOrmed,

the data presented are an average of three replicates. Least signiflcant

difference(LSD)were calculated.statistical Analysis system―
SAS was

used tO analysis data[11].

uSLILTS AND DISCussloN

GC¨Ms analysis Of essential oils

Chernical analysis Of essential oils extracted from rOsemary leaves

revealed 22 cOmponents different in quantity as deterinined by percent

in tOtal oil cOmpositiOn.The main cOmponents were showed in table(1)

and igure(1)。 Rosemary oil was shown tO cOntain the highest
compositiOn Of camphor(20.54%), cineOle(13.40%), verbenOne

(12.71%), bornyl acetate(12.22%), carene(7.73%), camphene
(4。 32%),α _pinene(2.28%)and β…pinene(1.77%).

〕レ
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Table -l: Retention time (min) and peak area (%) of the different compounds found

in rosemary essential oil analyzed by GC-MS

Compound RT Peakarea "/"

Carene 6.19 7.73

Camphene 6.51 4.32

α―pincne 7.16 2.28

B-pinene 7.69 r.77

B-phellandrene 8.00 2.10

Cineole 9.38 13.30

3-carene 10.34 1.49

Terpinolene 11.37 1.58

Camphor 14.98 20.54

Bornyl acetate 15.89 12.22

Verbenone 17.89 12.71

Linderol 18.73 1.70

Lemonene 20.21 4.29

Thymol 20.89 0.54

Eusenol 23.89 0.78

Eucarvone 24.77 1.44

P-cymene 25.14 1.61

Humulene (o-caryoPhYlle49) 26.64 0.65

u,-amorphene 27.54 0.20

Caryophvllene oxide 31.70 0.63

Ledene 34.88 0.95

α‐bisabolol 35.69 0.26

Non identified comPonents 6.94

‐

There is great variability in the chemical composition of EOs

obtained, such variability depends on several factors including climatic,

seasons, geographical location, Soil structure and texture, part of the

plant unO tt. -.thod used to obtain the EOs. Results showed that the

more available constituents of the EOs of rosemary were terpenoids,

monoterpenes, sesqui and diterpenes and they also contained aliphatic

and arornatic esteis, phenolic compounds and substituted benzene

hydrocarbons.

4
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Rosrrrary Essential Oils

Figure -1: Chromatogram showing the chemical composition of essential oils
extracted from rosemary leaves analyzed by GC

The content of Eos is depend considerably upon extrinsic and
intrinsic factors, optimal harvest time to guarantee high content of Eos
and high quality was reported to be at the plant deveiopment phase just
before flowering [12].

[13] investigated the Eos from leaves and flowers of rosemary
(collected from southern spain), and found the main components to be
camphor (32.33%) and o-pinene (l l.s6%). The Eos of R. fficinalis
from Spain were analyzed by [la] who found them to be rich in o,-
pinene (24.7%) and camphor (l B.goh),they also contained some borneol
(4.5%), finding that are in agreement with the results presented here.

The Eos from the fresh leaves of rosemary was by [15]. A number
of 45 constituents were identified, the major constituenti of the oil
being camphor (26fi%) and o-pinene (r r.5%). They reported that Eos
had proportions of o-pinene and camphene and higher proportion of
camphor, verbenone and cineole. A comparative study of the Eos was
carried out, analysis of the oils by GC-MS led to the identification of
43 components, with verbenone (12.3%), camphor (11.3%) and bornyl
acetate (7 .6%) being the major constituents [16].
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Antibacterial assay
The antibacterial activity was investigated against two G-negative

bacteria (E. coli, P. oeruginoso) and one G-positive bacteria (8. cereus).

The data in table (2) and figure (2) indicated that the essential oils of
rosemary have a broad spectrum of inhibitory activity against both G-

negative and G-positive bacteria used in this study with MIC regimes in

the range of 16-64 prglml. B. cereus showed highest sensitivity to the oil
of rosemary (IvIIC : 16 1tg/ml ). E. coli displayed moderate sensitivity
(MIC :32 ytglml), while P. aeruginosa showed weak sensitivity to the

oil (MIC : 64 pdml). However, being natural products the oils have

been reported to be much safer than the commercial antibiotics. Another
advantage of the essential oils was their broad spectrum activities

against bacteria [7]. The oils exhibited inhibitory zones ranged of (14-

26) mm in diameter. The oils showed antimicrobial activity against

known food pathogens (8. cereus, P. aeruginosa) which was the cause

of food spoilage and poisoning and subsequently cause human diseases.

The results obtained might be different from previous reports due to the

differences in oil composition which could probably be attributed to the

seasonal variation, the method of extraction and environmental factors,

or due to the nutrient status of the plant. The results are in agreement

with t18l who reported that antimicrobial activities of rosemary

essential oils are not related only to the major compounds but also the

minor components of the oil. The results are similar to those

documented by l5). E. coli that is resistant to several antibiotics is
susceptible to the essential oils of rosemary. Therefore, the essential oils

of this plant can be used in pharmaceutical industry for production of
new synthetic agents in the treatment of the infection disease.

Table -2:Effect of different concentrations of rosemary essentialoils on bacterial

as inhibition zones, mm

Concentration
(pl/ml)

Inhibition zone diameter (mm)
Bacterial isolates

E.coli P. aeruginosa B. cereus

8 0 0 0

16 0 0 14

32 17 0 18

64 19 18 19

128 22 20
つ
４

256 25 24 25

512 26 25 26

Control 0 0 0

(aLSD < 0.05 3.352* 2.596* 2.802*

@ Least Signifi cant Differences

6
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ABSTRACT
Forty ttO mice were d市 idcd into six grOups which were treated with Rifampicin for

successive threc days and watcr extract of Pcgα ″″
“
 力αrmα′α for six days, then

inoculatcd with 5 x 105 cFU/ML ofβ o αbοr′νs an anilnals sacriflccd aftcr 21 days
and conccrn on total white blood ceHs count,splcen and liver indices,delayed type

hypersensitivity reaction and Brν θθllα cnumcration in spleen。
The result shOwed a signiflcant increasing of white b100d cells, delayed type
hypersensitivity and with infected alone.

INTRODUCTION
Brucella abortus is a facultative intracellular bacterium that infects

humans and domestic animals. Brucella replicates in host mononuclear
phagocytes, and survival in phagocytic cells allows the bacterium to
escape the extracellular mechanism of host response such as
complement and antibodies (l). Brucello are frequently able to survive
and multiply in these cells because they inhibit the bactericidal
myeloperoxidase-peroxide-halide system by releasing 5,-guanosine and
adenine (2).

Brucella are transport into the lymphatic system and may replicate
there locally they, also may replicate in the kidney, liver, splien, breast
tissue or joints, causing both localized and systemic infection
granuloma may accompany extracellular replication of the bacteria
especially in the liver and spleen (3). CD*4 T-cells play an important
role in the protection against Brucella infection , either by actlvating
CD*a T-cells or secreting cytokines that mediate macrophages activation
among these was interferon-y (4). Immunopotentiation of the body
immune system is obtained from mice treated with interferon pus u
good immunological effect (5). Some studies demonstrated the ability

『
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of Peganum harmala seed extract to induce immunostimulation against

bacteria, fungi and parasites (6) in this study P. harmala water extract

was used versus the treatment with Rifampicin the drug were assessed

for their ability to eradicate bacteria from the spleen a target organ in

Brucella infection.
MATERIALS AND METHODS

Animals:
Males of BALB/c mice,6-8 Weeks of ages were obtained from institute

for Embryos and Infertility Research, Al-Nahrain University .

Drugs:
Rifampicin (Misson viva care limited) was dissolved in sterilized water

and orally administrated by gavage in a dose of (4.2 mg/kg) for three

successive day's.

Bacteria:
Brucella abortus Biotype-l was used in infection experiment

P. hurmala extract.
Water extract: of harmala seed prepared as described by Adaay et al.,

1989 (7) and given in a dose of 500 pd20 gm for six successive day's

according to (8).

Experimental Protocol:
The animals were divided into six groups with seven animals in each

group as in the following:
1- Group of animals treated with Rifampicin.
2- Group of animals treated with Rifampicin and infected with

Brucella.
3- Group of animals treated with P. harmala .

4- Group of animals treated with P. harmala and infected with

Brucella.
5- Group of animals treated with I ml of sterilized PBS and served

as a Positive control.
6- Group of animals treated with 1 ml of sterilized PBS and served

as a negative control.
All groups, except treated alone and negative control were

inoculated intraperitoneally with 5xl0' CFU/ml of Brucella according

to method of (a).
All groups of animals were sacrificed aftet 2l days post infection

and conce- on the following parameters according to Oliveira et al (9)

1- Total count of white blood cells

2- Spleen and liver indices
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Total and differentiar count of white brood ceils:
Peritoneal fluid cellular influx, after treatment with p. harmala and,infection 

withBr' abortus was differentially enumerate. thick smear were stained with
!{^msa, than lymphocyte, neutrophil, monocytes, and Eosinophils weredifferentially counted according to Gravey ,iot 1i01.
Spleen and Liver indices :

All animals were weighed at the end of experiment time theirspleen and liver w:re asepticalry removed and weighed .The orgunIndex was calculated according tothe foilowing equatiin (r0). e'

Organ weight
Organ Index: -----11 1000

Animal weight
Delayed type hypersensitivity reaction:

Brucella allergens were prepared according to (9) using Rough Br.
abortus. Then, the concentration were 60 pg/ml,then mixeJ withlqual
volume of complete Freunds adjuvant, mice were injected with 0.2 ml
of Brucella allergen in the reft leg. The right leg was injected with 0.2m1
PBS as a control, the foot pad thicknrrr=*u, Leasured with a vernier
Caliper after 24 hr, the difference in the thickness between the Brucella
allergens injected foot and control as delayed type hypersensitivity.

Brucells enumeration in the spleen and prophylactic Index:
One mg of the spleen was individually homogeni zed inthe sterilize

PBS and each prepared vorume was seeded on Trypti.u1. soy u!u.
(Difco) plate Brucella were enumerated after six days at 37c" in 5i/o Co,
according to (11). The prophylactic index was calculated according to
this formula:

Prophylactic Index = 100-
No. of colony in treated and infected group

X100
No. of colony in untreated infected group

Statistical analysis
ANOVA test was used to compare the results.
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3- Delayed type hypersensitivity.
4- Brucello enumeration in spleen.
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RESULTS AND DISCUSSION

I: Total White Blood Cell and Differential Count:
Table (l) shows the changes in white blood cells

treated with

count in animals
Rifampicin,

P. harmalo and infected with Brucella .The numbers of all treated

groups were significantly increased (p<0.05) it reached to 8280, 9500

iells'/cumm in groups tieated with Rifampicin and P. hormala seeds

extract respectivily. Also the number of white blood cells was increased

in groups treated with Rifampicin , P. harmala seeds extracts and

infected with Brucella which reached to 8100 , 8890 cells /cu mm

respectively.

II: Weight of spleen and liver and their Indices'

Table (I) strows the changes in weight and indices for spleen and liver

in animals post infection. The liver Index was 6.32 , 7.65 in groups

treated withRifampicin, P. harmala and infected, 5.37,7.38 in groups

treated with Rifampicin and P. harmala uninfected then untreated

control (7.80) and negative control (5'42)'

The splenic index ** Z.OZ and 1.90 in groups treated with Rifampicin

and P. harmala and infected, 1.05 and 1.60 in groups treated with

Rifampicin and P. harmala uninfected with Brucella respectively, in

infected untreated control (1.20) and negative control (1.0).

III : Estimation of delayed type hypersensitivity reaction.

Table (3) shows the changes of delayed type hypersensitivity in groups

treated with Rifampicin, 
-P. hor*da extract and infected with Brucella

. It which reach O.+t mm in comparison with treated uninfected group

0.32 and 0.32 mm respectively while the positive and negative control

reached 0.26 and 0.25 mm respectively

IV: Total Colony count and Prophylactic Index'

Table (4) shows the changes in number of colony count. The number

was significantly decreased (P<0.05) in both groups treated with

Rifampicin and 
'P. 

hor*o/a until they reached to iS.Zg and 89'4 x 104

CFU/ml in comparison with the a positive control 290 x 104 CFU/ml'
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Table -l: Total and differentiar counts of white blood cells in r

Rifampicin and p. harmaro seeds water extract and
abortus
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micc trcatcd with

l infected with B.

Table -2: Spleen and liver indices of mice treated with P. harmala seeds water

Treatment Total Count
+SD

Differential cOunt tt sD

Neutronhils Lymphocytes Monocytes Eosinophils
Rifampicin
treatment 8280_■ 300 65± 0.7 24.5± 1.6 4.5± 1.5 3.1± 1.2

Rifampicin
treated and

infected with
Brucella

8100± 40 61± 2.4 35.1士 l。2 4.0± 2.4 3.8± 1.0

P. harmala
treatment 9.500± 218 89± 1.4 34.4± lo 7.6± 2.4 4.1± 1.3

P. harmala
treated and

infected with
Brucella

8890± 301 75± 2.0 36± 0.9 6.8± 1.o 4.2± 1.4

Positive control 8720± lo4 63± 0.9 17.2± 1.6 6.6± 1.2 5.0± 1.2Negative
control 7940± 212 54.4± 1.6 26.3± 1.4 5.0± 1.o 3.0± 2.0

LSD 810 7.8 6.9 6.8 2.8

塾 t and Rifampicin t ren infected with B. abortu.s

Treatment Spleen Index Liver Index
Rifampicin treatment 1.005 5。 73

Rifampicin treated and
infected with Brucella

abortus
2.62 6.32

P. harmala treatment 1.60 7.38
P. harmala treated and
infected with Brucella

abortus
1.90 7.65

Positive control 1.20 7.80
Ne_atiVe cOntrol 1.00 5.42
LSD 0.45 0.79
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Table -3: Effect of P. harmala seeds water extract and Rifampicin on delayed type

hypersensitivity elicited in the foot pad swelling of mice treated and

infected with ,8. abortus
Treatment DTH Meantt SD DTH Index

Rifampicin treatment 0.32± 0。 10 48

Rifampicin treated and infected
with Brucella abortus

0。36± 0.07 53

P. harmala treatment 0.31± 0.03 38

P. harmala treated and infected
with Brucella abortus

0.41± 0.19 82

Positive control 0.26± 0.15 4.2

Negative control 0。25± 0.04 0

LSD 0.07

Table -4: Total Colony Count (x104) CFU/ml and prophylactic index

treatedwith F. harmala seeds water extract and Rifampicin then
in mlce

infected

with.B. abortus

The results of the experimental study with P' harmala showed

immune enhancing activitiei for murine immune system which included

multiple pathways. Among these was its ability to stimulate lymphocyte

and ;the; subset of whiie blood cells (Table 1). The activity of

stimulation occurs by stimulating macrophages to secrete amonokines

(8). In this study the results demonstrated that the spleen and liver

*.igt t were reduced to nearly nonnal weight when the infected animal

treaLd with Rifampicin and P. harmala seed water extract. These

results are in ug..L..rt with Oliveria (9) who treated mice with

ribosomal vaccine.
Also the results are consistent with Mohammed (12) who treated

mice infected with Br. abortus using Immunoferon daily, for six days '

Brucella colony enumeration in spleen (Table 4) indicated an

increase in the prophylactic index in groups treated with Rifampicin and

P. harmalawater ixiract due to inhibitory effect of Rifampicin to DNA

dependent RNA synthesis as it has bacteriocidal effect to brucellosis

(13).
The increase in spleen and liver weight or size in untreated animals

is correlated with proliferation of Brucella in the reticulo-endothelial

system. Similar results were reported by Vitas et al (14) when treated

Brucella-infection mice with outer membrane protein in mice'

Prophylactic indexMcan tt SD

CFU/ml
58。 70± 7.9

89.4± 7.5

290■ 3.0

LSD          25.0
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This indicate that P. ヵαrttα′α extract has the ability tO activate the
macrophages and increase proHferatiOn ofthe lymphocyte and induce a

secretiOn oflymphOkines(8).
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ABSTRACT
This study was ca*ied out to study the taxonomy (morphology and chemicalanalysis) leaves differences between iopulus euphrairc) iia ropul6 nigra.A totalof 20leave samples were collected from the Rashidiya area for both species. Thephenotypic characters were studied included leaf shape', t"uiutua. length, leaf bladewidth, Ieaf apex , leaf base, petiore rength, and chemicar anarysis throughelectrophorsis pattern leave protein.

The results indicated that there are major differences between populus euphratica
and Populus nigra in the phenotypic characteristics of the leaves and also in protein
separation on gel electrophorsis according to the molecular weight of protein, sothat electrophorsis pattern can be adop.ted as new technique for plant taxonomy

INTRODUCTION
Populus is a genus of deciduous trees in the the angiosperms tr] ,which belongs to salicaceae family [2] .The populus ( poplar, riuur,
Qauwagh ) species includes between 2i and 35 species in six sections
(Abaso , Aigeiros , Leucoides , popurus , Tac imahaca, Turanga ) .
These sections are considered to be natural depending on the taxoiomic
scheme. The species of the genus populus is one of the most
commercially exploited groups of forest treis [3]Trees with monopodial
branching, buds with several scales, often viscia and blasmike . ieaves
usually broad , commonly deltoid-ovate or rhombic-ovate , petioles long
, often strongly compressed laterally, stipules generally irconrpi.row
and caduceus [4]
Populus euphrotica: commn name euphrates poplar, firat poplar, salt
poplar. Its a light-demanding species 

-ecologicaliy 
characterized as a

p.ioneer, that grows during the summertirne in shelter belts along
riversides. [5]
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Populus euphratica Olivier is

environments [6]
Populus euphratica ( Gharab ) is

regions of central asia [5] , where

known to exist in saline and arid

a poplar species growing in arid

its distribution remains nevertheless

restricted to river-banks or to areas with an access to deeP water

tables[7]
fopuiui nigra L:. commn name black poplar is a tree of ecological and

economic iiterest. It is a medium-sized to large deciduous tree, reaching

20-30m(rarely40m)tall,withatrunkuptol'5mdiameterleavesare
diamond-shapid to triangular, 5-8 cm long and 6-8 cm broad [8] green

on both surfaces.

The aim of this study is to investigate the different traits in the leaves

between the two species: Populus euphratica and Populus nigra '

MATERIAL AND METHODS
Leaves samples: leaves of Populus euphratica and Populus nigra were

coliected fo. tt is study during September to November 2009 from the

Rastriaiya area taken irom ttri top and bottom of the tree' ( The plants

grow in similar environmental conditions)'

fr. .*oi.a the phenotypic and chemical analysis for the leaves of both

species for the purpose of comparison betwgen them, we studied the

form of leaves and compare them with the form leaves for [9]

Measurements are taken for each of the leaf blade length, leaf blade

width, leaf apex, leaf base, petiole length according to [8], then the

proteins were separated in a gel electrophorsis way'

Gel electrophoresis: gel containing 3 per cent ( stacking gel ), 8'0 per

cent orl0 per cent acrylamide were prepared from a stock solution of 30

per cent by weight of acrylamide and 0.8 per cent by weight of N,N-bis-

methyl acryla*i0.. ttt. gels were polymerized chemically by the

addition of b.OZS per cent by volume of tetramethyl ethylenediamine (

TEMED) and ammonium persulphate . Ten cm gels were prepared in

glass tubes of a total length of 15 cm and with .an 
inside diameter of 6

ilm . The stacking gels of 3 per cent acrylamide and a length of I cm

containing 0.125 M Tris-HCL ( PH 6.8 ) and 0'l per cent SDS and were

polymeriied chemically in the same way as for the separating gel' The

etectroAe buffer ( PH S'3 ) contained 0.025 M Tris and 0'192 M glycine

and 0.1 per cent'SDS. The samples ( 0.2-0'3 ml') contained the final

concentration ( final sample buffer ) 0'0625 M Tris-HCL (PH 6'8) 2 per

cent SDS , 10 per cent glycerol , 5 per cent 2- meracaptoethanol and

0.001 per cent bromophenol blue as the dy The proteins were

compleiely dissociated by immersing the samples for 1'5 min in boiling

watei . Eiectrophores was carried out with a current of 3 mA per gel

18
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untilthe bromophenol blue rnarker reached the bOttOn1 0fthe gel(abOut

7h).The prOtein were flxed in the gel with 50 per cent trich10rOacetic

aCid(TCA)overnight,stained at 37 C with a O。
l per cent cOmmassie

概 吼 総 :f:胤温』守 馬 』謝 鶯ふ 礼 T′ 譜 l聯 ic確 驚

肌鯖i:a::ム鴛雀ξ雀箕
″σα tte pdymttHc llll.Th江 お

面 H鴨ケdttК‖山ぃ hぉ7:織 盤 器 酬 哨淵 驚
ig。 l a and b).This results were in

l,Butin P9,ν′容 ″;gra leaves are

み出翼爾l品』γWs:∫le2
gth which were from 6¨ 14cm in

静勢静縦伸離η勤務赫磁登』
躍 1賜脇霧κ紺 まぷ

Crtte鷺
騨淵′igrα were Cuneate Or subtruncate , Petiole length in Pο
ρ夕tusθψ力″′たα were 2.5‐ 5mm while in P9,″′郷 ″;ダα 5-6mm,Stipules

length in P9,″′郷 θψヵ″α′たα were 2.5-3mm butin P9,″′容 ′igra were

協胤'肥韓:」蟹豊∴鮒(総ξ劣竹笙犠∬:1紙1肥羅rhRecorded by[4][8].

.each value are theiverageifZdEilfiE
*Average

夕′塔 θ″ヵrαrligα and ra n/n

description Populus euphratica Populus nigra
form narrowly- lanceolate

or Iinear- lanceolate rhombic-ovate or deltoid
Leat blade
length(cm)

10*

3.30**
8*

2.06**
leafbladc

width(cm)
1*

0.21**
7*

2.91**
Apex Acute or rounded Acute or acuminate
base Cuneate or cordate Cuneate or subtruncate

Petiole length(cm) 4*

1.04**
6*

0.47**
Stipules

length(mm)
3*

0.24**
6*

0.82**
Stipules

width(mm)
l*

0。 20**
5*

0.85**

**SD
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f 'rg -t:-a-f. euPhratica leaves

(lower leaves)

b- P. euphralica leaves
(upper leaves)

Fig'2: P. nigra leaves

In the last few years botanists have shown interest in usin molecular

techniques to address questions about populus biology, such as

identification and relationships among populus trees' The study of
g.n.ti. ,u.iution in plant ipecies was greatly facilitated by the

ievelopment of protein markers over three decades ago' [13]

There are some Lands in common between all species' The phylogenetic

unufytit based on protein pattern' Furthermore,- protien markers should

be used to show the ginetic structures and variations within the

populations of each species .

the results showed that the separation protein by gel electrophorsis one

of different Protein packages for both speciese in number and intensity

;;;;i"g to the moleculir weight of protein so this method could be

used in tie taxonomy of plants this similar to results of [14]
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Fig.-3: Electrophoretic patterns of : l- is a wide range molecular weight standard
(from top to bottom, 209,124,80,49.1, 34.8,29.9 and20.6 KDa) ,2_
Populus eupltratica, 3- Populus nigra

Based on the result of this study it can be said that gel electrophoresis
is an effective way for plant taxonomy especially for the similar
morphologyical plant.
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6ne ofme min caus江 市e agtifttj絲温蔦L::1温pubHc which probably was

^:+、
,

. 
stool samples were collected from out patients aged 6-15 years ( primary andjunior high school) attended Al-Karama hospital at-Al-Karkh'region or nuir,J"a

during 3 successive years 2ool, 2002, and 2003. A total of sg2 samples"from
patients with diarrhea and r 00 contror sampres from peopre of the same age wereprocessed for Enteropathogenic bacteria. The p.r..ntug. of patienis with
Enteropathogenic bacteria during 2001, zoo2 and ioo: weie g. 16%o, 9.02oh and
30'05% respectively. The frequency of people infected with Enteropathogenic
bacteria during 2003 was four timei the number in 2001 and2002. Most of the
bacterial isolates recovered were E.coli 5g.33% ,gr.66yo and 5g.7}%oduring 200r,
?90? lyd 2003 respectively, roltowed by Klebsiella soo. l6.66yoduring 2001, and
20'63% during 2003, and to a less f.tqu.nt ott.. Enteffiathogenic bacteria proteus
spp.,.S-dm_ onlla spp. and vibrio spp.. A similar distribution bu-t with I;;". ;u;-fi;
noted from stools of control people. These results highlights on increased
contamination andlor poor purification procedure of water supply to the general

a∬宙1lfe肥濫鼻鼎iお吼説FTa:島∴謝鵠
milliOn children and adults die annuaHy of infectiOus diarrhea(2)。

The
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bacterial pathogen most commonly associated with endemic forms of
childhood diarrhea is Escherichia coli (3) .

Reports from different parts of the world show varing frequencies of
bacterial agents of diarrhea such as Salmonell4 Shigella,

Campylobacter, Aeromonas Escherichia coli and-lgsigi4 spp'

1+,55;lSSl.In china (10) and India(11), pathogenic Escherichia coli

itrains were the most frequently detected pathogens in diarrhea cases,

whereas in one study in Egypt(6) Camoylobacter was the leading

pathogen. In Nigeria, studies on bacterial etiology of diarrhea had

.to*"-a a high pievalence rate for Campylobacter 9pB.(28%) foflgwgd

by Enteropalhogenic E. coli (22%), Salmonella W.O7%), Shigella

gp]a%)'. Dianheal outbreak among children in.Japan suggest that a

ti-i;al Enteropathogenic E. coli was significantly diarrheic pathogen' In

Iiaq,unfortunately no official statistics conceming cases of food-bome

or water-bome dianhea diseases in iraqi people, caused by specific

strain of Enteropathogenic E.coli, or other diarrhea causing pathogenic

bacteria. However, there are only some information provided by

Department of instruction and public affairs,, Ministry of Health'

describing outbreaks of diarrhea in people under 20 years of age '
especialli after the year 2003, indecating that the number of dianheal

"u.., 
*hich was registered in Iraq was 67196 cases during 2004 while

between 7th of august 2007 and 26s of septembet 2007, the following

diarrheal cases were recorded, in Baghdad 12481 case; Kirkuk 1782

case; Sulaimaniya 906 case; Sallahddin 507 case; Messan 1000 case;

Anbar 5 case; Diyalla 2 case and no data available for the rest of Iraqi

cities. Most of these cases were attributed to contaminated water supply

and contaminated environmental conditions. But they did not mention

the bacterial etiolory of dianhea. Therefore, the purpose of this study

was to determine which Gram-negative bacteria were present in stool

samples obtained from primary-junior high school (6-15 years old)

patients with diarrhea and control without diarrhea habitated AL-
Rahmania region at AL-Karkh side of Baghdad city'

MATERIALS AND METHODS
(l). Patients and sample collection:

Stool samples were collected from outpatients, aged 6-15 years old

attended Al-Karama hospital out-clinic, which is situated in Al-Karkh

region of Baghdad. These patients were diagnosed by a physician as

ha:ving acute diarrhea, on the bases of frequent watery stool (usually

*or" lhu, three times daily),lasting for less than two weeks' A large

proportion of the patients also had fever, neither patients had been

ir.ut.O *itl, antibiotic before sampling. Most of the patients were from

low-income families probably habitated regions around Al-Karama



Al- Mustansiriya J. Sci Vol.21,No4,2010

hospital,and were provided with tap water. And one hundred stool
samples from control people of the same age were also taken from the
same region. These samples were collected in clean, sterile jar and
directly submitted to the medical microbiology and pu.uiitology
laboratory, at Al-Karama hosp ital for process ing.

(2). Sample processing:
Stool samples were processed as soon as received by the laboratory,

usually within few hours. For the isolation of Enteropathogens, the
method described by ogunsanya et al. $) was employed, where faecal
samples were inoculated on to the surface of MacConky agar and Eosin-
Methylene blue agar (oxoid,England), Deoxycholate citrate agar and
Thiocitrate bile salt sucrose agar (Difco -Laboratories,
Detroit,Michigan,USA). Specimens were also inoculated into
enrichment broths such as Selenite broth, to enhance the isolation of
Salmonella spp. and Shigella spp., whereas alkaline peptone water pH
8.6 was employed for the enrichment of Vibrio cholera. Selenite broth
cultures were subcultured on Deoxycholate citrate agar and S.S agar,
whereas pepton water broth was subcultured on to thiocitrate bile salt-
sucrose agar and deoxycholate citrate agar. All inoculated media
(enriched and subcultured) were incubated at 37oc for 24h.
Biochemical tests (12) were employed for definitive identification of
Enteropathogenic E. coli. And Klebsiella spp. were identified as
described by (13). For isolation of Proteus spp.,the method described
by (la) was employed, fecal samples were inoculated on Macconkey
agar and blood agar and incubated at 37oC for 24h., colonies of proteus
spp. were identified according to the color and swarming features of the
colonies on blood agar and inability to ferment lactose on Macconkey
agar, motility test also done (15) for further confirmation.

(3). Antibiotic sensitivit_v test:
Antibiotic susceptibility testing were done for each bacterial species

isolated from faecal samples according to the method described by (17).
The following antibiotic discs were used. Ampicillin, Tobramycin,
Amikacin, co-Trim oxazol, Tetracyclin, Gentamycin, chloramphenico l,
Cefotaxim and Neomycin.

RESULTS AND DISCUSSION
Faecal samples were obtained from 131 patients with diarrhea

during 2001,and 266 patients during 2002 and I 85 patients during 2003.
These patients which were 6-15 years old ( primary and junior-high
school ) attended outpatient clinic and diagnosed by physician as having
acute diarrhea. And rnost probably reside in the Al_Rahmania region
around Al-Karama hospital.
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The number of patients with Enteropathogenic bacteria were 12

(9.16%) in 2001 and24 (9.02%) in2002 and 63 (34.05%) during 2003

Table(l). The frequency of people infected with Enteropathogenic

bacteria in 2003 almost 4 times the numbers in 2001 and 2002.

Table (2) shows the percentages of the pathogenic bacterial species

isolated from faecal samples of patients with acute diarrhea during the

years 2OOL,2OO2 and 2003. A total of 12 faecal bacterial pathogen were

recovered, of which 7 isolates (58.3370) were identified as E. coli

during 2001 and 24 isolates of which 22 (91.66%) were E. coli during

2OO2 and 63 isolates of which 37 (58.70%) were E. coli during 2003.

The other bacterial pathogens recovered were Klebsiella ryp.with
percentages of (16.60%) and (20.60%) during 2001 and 2003

respectively, while for Salmonella Spp. were (8.30%) and (20.00%)

during 2OO2 and 2003 respectively. Very small proportion (1.59%) was

recovered for Proteus spp. during 2003 only. For Vibrio spp.only 3
isolates (25.00%) were recovered during 2001, but not for the rest of the

study period. On the other hand, 100 stool samples from non-diarrheal

people as control were also screened for prevalence of bacteria Table

(3). The following bacterial species and their relative percentages were

recorded in the control specimens, E.coli 72o/o , Enteropathogenic E.

coli l Syo , Klebsiella aeruginosa 2%, Salmonella tvphimurium l%,
Salmonella parayphi l% Salmonella spp. 3oh, Shigella spp. lo/o,

Pseudomonas spp. 1% and Serratia spp. l% but no Proteus spp. or

Vibrio spp.were found in control specimen. In comparing the

differences between the rate of distribution of various enteric pathogens

associated with diarrhea, Klebsiella spp. and Salmonella spp. comprises

the most frequently encountered Enteropathogens associated with
diarrhea cases during the period of the study in comparison with control

rate for the same bacteria which were 2o/o and 5oh respectively. Whereas

Enteropathogenic E. coli remain the predominant enteric bacteria in

both the diarrheal cases and control, while Proteus spp. and Vibrio

lpgwere partially detected in some diarrhea cases than in control. These

results might indicate a possible association of Klebsiella spp. and

Salmonella spp. with diarrhea cases in the Al-Rahmania region and

probably in Baghdad city.
The results reported in this study implicate E. coli, as the most

frequently encountered Enteropathogen associated with diarrhea case ,

this was followed in decreasing frequencies by Klebsiella spp,

Salmonella spp. and least for Proteus spp. and Vibrio spp.and these

results agree with Obi et al. (16),where they recorded the following
percentages of dianhea cases in urban areas of Nigeria, a high

prevalence rate for Campylobacter spp. 28o/o, followed by

Enteropathogenic E. coli 22o , Salmonella spp. l7%, Shigella spp. l4o/o,
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Aeromonas spp. 5% and Yersinia enterocolitica 4%o, whereas in ruralareas E. coli was the most frequently encountered pathog en lgyo
and Plesiomonas shigelloides \Yo and the similar rates was noted for
control in both urban and rural areas ofNigeria.

The results obtained in this study did not reflect in any way
statistically the actual frequency of diarrhea cases in Iraq or even in
Baghdad city. We are unaware of any report on the distribution of these
Enteric microorganisms among diarrhea cases in Baghdad city or in
Iraq.
our data clearly reveal the possible association of the potential

pathogens E. coli, Klebsiella spp.and Salmonella spp.. with diarrhea in
regions of the study.These seemingly high isolation rates observed for
E. coli and Klebsiella spp. and Salmonella spp. could be related to
environmentally acquired isolates from consumption of contaminated
water, and there are probably a direct association between drinking of
tap water and the occurance of chronic Gastroenteritis in adults and
acute Gastroenteritis in children due to the Enteropathogenic bacteria
specially E. coli. It is interesting to note that the isolation rates of all the
pathogen encountered in this study were observed to be independent of
age of the patients.

with respect to antibiotic susceptibility testing, the antibiotic
sensitivity disc test was done to each positive isolate on differential
media of different bacterial species .The results showed that most E.
coli, Klebsiella spp., Salmonella spp., and proteus spp. were almost
100% sensitive to Tobramycin,Gentamycin, Neumycine , Amikacin and
cifotaxim, whereas most isolates of these bacteria were shown to be
resistant to Ampicillin in varing proportions, E. coli (68%), Klebsiella
spp. (50%), Salmonella spp. (67%), and proteus spp. (33%).

The study conclude that the potential pathogens which could be a
causative agents of diarrhea in the study area or in Baghdad city could
be a gram-negative bacteria, and that the frequency of isolation of gram-
negative pathogen probably is changing with time , and possibly another
group of potential pathogens were emerged, but this does not exclude
involvement of other etiological agents such as parasites or viral agents.
we, therefore, recommend further study to determine the extent of
involvement of Enteropathogenic species as potential pathogen, and a
continuing search for other possible potential bacterial agents of
diarrhea that have not been previously reported in Iraq.
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Year No. of patients with
Enteropathogenic

bacteria

Total no. of patients
with diarrhea

Toofinfected patients
with respect to total
no. of patients with
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9.02

34.05

Total 99 582 17.01
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Table-l: Percentage of patients infected with Enteropathogenic bacteria during the

years 2001,2002 and 2003 .

Table -2: Percentage of the bacterial isolates from diarrhea patients

During the years 2001,2002 and 2003.

Table -3: Percentage of bacterial isolates from control stool specimens (without

dianhea).

Bacterial Species No. of bacterial isolates %

E.coli・ 90 90

Klebsiella aeruginosa 2 2

Proteus spp. 0 0

Salmonella sDD.
ξ
フ 5

Vibrio sno. 0 0

Shieella spp. l 1

Serratia soo. 1 1

Pseudomonas spp. l l

Total number of isolates 100 100

Note:
* E. coli species include 72o/oE.coli and l8% Enteropathogenic E.coli .

** Salmonella spp. include l% Salmonella tvphimurium. l% Salmonella paratyphi. and 3o/o

Salmonella spp.

Species

No. of bacterial isolates during
2001 2002 2003

No. % No. % No. %

Eocoli

KlebsieHa Spp.

Proteus s⊇⊇.

SallnonOna spp.

Vibm

７

２

０

０

３

58.33

16.66

0

0

25

２２

０

０

２

０

91.66

0

0

8.33

0

３７

‐３

‐

‐２

０

58.7

20,7

1.59

19.05

0

Total no. of isolates 12 100% 24 100% 63 100%
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ABSTRACT
The toxicity and accumulation of the heavy metals, Lead and cadmium in a
common filamentous green alga, Cladophora crispata. were studied. These algae
were cultured in a modified Chu-No.l0 medium, which was supplemented with 5,
10,20 and 40 mg/l of lead and 0.5, 1,2 and 4 mgll of cadmium.
GroMh rate of alga Sp. inhibited by metals concentration when the exposure time
and concentration were increased. Cadmium was more toxic than lead. The
accumulation study showed that there was significant l2L65ppm for cadmium and
l05.ll ppm for lead increase of metal level in algal tissue when the exposure time
and concentration were increased.

INTRODUCTION
chlorophyta, commonly known as green algae, are responsible

for most of the primary productivities in some water bodies. They
subsist on inorganic nutrient and produce organic matter from Carbon
dioxide by photosynthesis. In the absence of photosynthesis, the
metabolic process consumes oxygen, causing oxygen depletion in the
aquatic system [].

The role of algae in waste water treatment and their affinity for
heavy metal captions, based on high negative surface charge, has been
recognized for several decades [2].

Algae accumulate heavy metals from their aquatic environment.
Using living algae to remove toxic metals from contaminated water
could be advantageous, since they are ubiquitous and have colo nized
almost all parts of the world. They can be grown easily have very
simple growth requirements. Advantage of using living organisms over
dead biomass is that they have fast growth rates and henie produce a
regenerating supply of metal-removal material [3]. There is evidence

●
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that algae accumulate heavy metals in their tissues when grow in

polluted water [4, 5].
The cell wali of alga consists of chitin, lipids, polysaccharides

and proteins; these macro molecules provide different functional groups

,u.h u, thioether, carboxyl, imidazole, hydroxyl, carbonyl, phosphate

and phenolic which can form coordination complexes with heavy

metals. Cladophora Sp. has a branched filamentous structure and its

chitin, pectose and cellulose and these constituents provide functional

g.oupt, as mentioned above, capable of binding various heavy metals

[01. fnir work aimed to study accumulation of Pb and Cd and their

toxicities to Cladophero crispata.

Therefore, Cladophera Sp. is generally considered as the proper

bioindicator of heavy metals in aquatic bodies [7, 8].

rhe exper'mlT fi,.fH' y,il[33 t" *. D epartment

of biology, collage of science, University of Thi-Qar.in October 2008.

Tiue branched green alga Cladophora crispata was collected

from one of Abu Al-Kaseeb Rivers in Basra city, southern Iraq.

Isolation and identification is according to Smith and Prescott [9, 10],

while purification and mass culturing of the alga is according carried

out according to Stein [11] and modified by Weideman [12]. Grown

axenically in a modified Chu-No.10 medium in the laboratory under

controlled conditions (27 t 2 Co, 72 M-2 S-r supplied cool white

fluorescent tubes with photoperiod of 14: l0 light and dark cycle, PH

7.s)
The modified Chu-No.l0 medium was supplemented with five

nominal concentrations of Pb prepared from Pb(NS3)2 (5, 10, 20 and 40

mgA) and cd prepared from cdcl2 (0.5, 1,2 and a mgll). Algae cultured

in the nutrient medium without heavy metals served as controls. All
experiments were performed in triplicate.

Total chlorophyll content was determined by the absorption

spectra of algal extract in the spectrophotometer according to the

methods desiribed by Arnon t13l and McKinney [14]. Total

accumulations of Pb and Cd in algae were determined using a flame

atomic absorption spectrophotometer Il 5].

RESULTS AND DISCUSSION
The effect of Pb and Cd on growth rate of alga at different

concentrations and exposure times are shown in figures (1) and (2)

respectively. Low concentration of Pb (5 and 10 ppm) inhibited growth

rate after iO duyt of measurement, however, at concentrations higher
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than 10 ppm, the species could not longer withstand exposure to pb**.
on other hand, cd** had an adverse effect on growth even at very low
concentration (0.5 ppm); furthermore, inhibitions caused by cd** were
considerably higher than those of Pb* at all concentrations. The highest
inhibitions of Pb** and Cd* were observed after 8 days of experiments.
cd** has an acute effect on growth rate and more ioxic to alga than
Pb**.

The metals Pb and cd accumulation by cladophora Sp. at
different concentrations and exposure times are shown in tables (l) and
(2) respectively. There were significant increases of metals algal tissue
when the exposure time and metal concentration were increased.
Removal of metals from the solution by alga was high during the first
days of incubation, followed by a gradual reduction. percentage of pb**
accumulation was higher than that of Cd** at all concentrations. The
maximum accumulations were 105.11 mg/l and 121.65 mgll for pb and
Cd, respectively, after l0 days.

In the present study, the relative growth rate of alga exposed to
Pb and Cd decreased significantly when the exposure time and metal
concentration were increased. Roaa [16] studied the pb influence on
specific growth rate of chlorella vulgaris. She found that high pb
concentrations (75-100 ppm) in the media significantly inhibited the
growth rate of Chlorella Sp. under laboratory conditions. This might
due to the fact that Pb induces the activity of the enzyme peroxidase that
is involved in the degradation of indole acetic acid (IAA), the hormone
which stimulates plant growth and multiplication.

Several studies have reported on the effect of different cd
concentrations and algal growth. Ronbanchob et al, llTl studied the
heavy metals on the green alga Caulerp lentillifera and they found that
the toxicity of all the observed parameters increased with the
concentration of the heavy metals in the cultivation medium.
Arunakumara et al, [l8] reported that Cd had slight inhibitory effect on
algal growth at low concentration (0.1 ppm).

The growth rate of cladophera sp. significantly decreased when
the exposure time and Pb and Cd concentrations increased. pb and Cd at
high concentrations destroyed chloroplast of the alga, as shown in the
toxicity study. It is known that cd causes disorganization of
chloroplasts leading a reduction of the photosynthetic pigments and
both metals inhibit chlorophyll, leading to lower chlorophyll contents
[1e].

Algae have the potential to accumulate metals in their tissues.
The results revealed that, under the experimental conclitions, the
accumulation of the metals by alga was increased when the exposure
time and metal concentration is increased. R.oaa [16], found that the

＾
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amount of Cd and Pb accumulated by Chlorella Sp. was dependent on

the external metal concentration, with increasing metal concentration.

Metals that penetrate into the algal cell eventually compete for protein-

binding sites, active enzymes and several biological reactive groups.

Intemrpting the routine metabolic processes 120). In case of Pb,

membrane damage in particular thylakoids causing poor carbon

assimilation seemed to be a major contributor to growth rate inhibition.
However, as reported by Vymazal l2l).

In the present study, Cladop.hera Sp. accumulated Cd and Pb to

the highest concentration in the l2h day 105.1 I mg lg and 121.65 mg lg
for each metal, respectively. Several studies have founded those high

levels of metal accumulation. Scendesmus Sp. can accumulate I 1.983

mg ll Pb and 0.017 mg ll Cd, respectively 1221. Chlorella also

accumulates 5.22 mg lg and 0.421 mg lg for Pb and Cd, respectively

t161.

Table -l: Accumulation of Lead concentration (mg/l) in cell of Cladophora sp.,

Table -2: Accumulation of Cadmium concentration (mg/l) in cell of Cladophora sp.,

mean * SD.
Treatment,

Conc.
(ms/l)

Time (day)

5 10 15 20

control
5 15.24■ 0.54 14.33■ 0.31 13.91± 0.19 14.65± 0.51

10 29。 16± 2.03 27.96 JL O.76 26.83± 0.61 27.13■ 0.79

20 58.73Jヒ 2.66 57.45± 2.86 68.12± 0.22 76.12± 0.93

40 93.68■ 4.95 93.37■ 0.51 98.84± 4.48 105.H± 0.81

mean t SD.

Treatment,
Conc.
(me/l)

Time (day)

5 10
く
フ 20

control
0。5 22.12■ 0.17 21.19■ 0.14 20.75± 0.92 21.19■ 0.61

1 27.78Jヒ 0.02 29。31■ 0。71 31.24± 0.70 36。23■ 0.73

2 46.42Jヒ 3.09 57.82± 3。23 67.18± 1.75 87.46± 1.68

4 75。28± 1.123 91.62± 1.06 102.15± 1.89 121.65± 4.53
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1o Tim" (da1,

Figure -l: Effect of different concentrations of Lead in nutrient media on grogh of
Cladophora sp.

o s lOTime (orlf 20 25
Figure -2: Effect of different concentrations of cadmium in nutrient media on

growth of Cladophora sp.
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Chlamydiapneumonia infection in Chronic Obstructive Pulmonary Diseases (COPD) ru,ttJl,iu,Ou

Serum samples collected in the study were taken from each

patient and stored at (-20' C) until testing for detection specific

antibody against C.pneumonio, the C.pneumonia lgM antibody was

detected by (ELISA), LAB SYSTEM, FINLAND.

RESULTS AND DISCUTION
According to serological test, a total of (18) of the (96) COPD

patients were infected by C.pneumonia .

Table (1) show the high percent in age group (70-79) year and reach

peak in age grouP (80-89) Year.

Table -l: Distribution of patients with c .pneumoma infection according to the age

groups

Age group Patients No. Patients 7o

40‐49 2

50‐59 3 17

60-69 2

70-79 5 28

80-89 6 33

Total 18 100

Current tigA*tt. t-ok.rs were more likely to have sub many infection

due to c.pneumonia .These associations are showed in table (2).

2:Im Of and co- condition.

Co morbid Condition Prooortion of patients with morbid conditiono/o

Cigarette Smoker 16

Pulmonary Infection 2

Asthma 4

Diabetes Mellitus 2

Table

By comparing the mean titers of IgM anti C.pneumonia antibodies with the

contiol grorp, this study proved that there is a related difference in the distribution

of there antibodies were noted in fig (l).
16
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Figure -l:percentage distribution of samples obtained in patient in COPD Disease
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Fig. -1: Titer of IgM anti c.pneumonia in the patients and control
groups
C1- Positive patients with C.pneumonia infection.
C2- Control group.
C3- Negative patients.

The Fig. (1) Shows the high mean titer (at pressed as o.D.) of IgM anti
c.pneumonia antibodies in cr group (l.47oo). As compared wittr cz
group & C3 group Frequency (0.6449) and (0.6567).

Among patients with copD disease, c.pneumonia was detected in
(20%), this study in agreement with othei study, who reported that
c.pneumonia was identified in (24%) among copD patient (4).
Results of the present study slightly lower than study done by principi

et al 2001,
who found a high prevalence @o%) among copD (5), also another

study found a
low percent (12.5%), complied with diagnostic of acute C.pneumoniae
infection in COPD patients (6).

The seroprevalence mean titer of C.pneumoniae rgM antibodies were
higher in (coPD) patients than control. Lieberman et al.2o}l showed
an association between
c.pneumoniae serology, determined by a commercial immuno -assay
and (coPD) exacerbation (7). The present study revealed that
c.pneumoniae infection was increased with increase age and higher
percent of infection detected at age (80-89) years, the results also in
agreement with Gorden, 2000 (8), but disagreement with american
thoracic society, suggested that c.pneumoniae was not common in the
elderly patient (9).

current cigarette smoking had the higher rate of infection with
c.pneumoniae. smoking is well known important risk factor for copD
patients through alteration in mechanisms of the host defense system
(10). In the present study, there was association found beiween
smoking and c.pneumoniae infection, the results are in contract to
Ruiz et al study 1999 which reported that there was no association
between the current cigarette smoking and infection due to atypical
bacterial pathogens especially C.pneumonia (ll).

In conclusion C.pneumoniae infection is reported in high percent in
coPD patients, co-morbid pulmonary diseases and .rrr.ri cigarette
smoking were also associated with c.pneuntoniae infection.

3,



Chlamydia pneumonia infection in Chronic Obstructive Pulmonary Diseases (COPO) ,ut'"il$u,Ou

l-Bames PJ;"chronic "r,tHlu"yr*t":lo 
oi,.u'""*' Engl J med'

3 43 (4) :269 -280(2 00 0).

2-Murray CJ, Lopez AD.' Altemative Projections of mortality and

disabiiity by cause 1990-2020: Global Burden of disease study"'

Lancet, 349(9064): 1498-1 504 (1997).

3- Seth: JM, Rochester Cl"Somking and chronic obstructive

pulmonary disease". Clin Chest MED,2l(1):67-86, (2000)'

4-Marek S.,Richard L, Astrid P, Syivia C,Dennis K'"Smoking, season,

and detection of Chlamydia pneumoniae DNA in clinically stable

COPD Patients". BMC Infectious Disease, 2:1210'l 186l l47 l-2334'

2-12(2002).
5-Principi, N.; Esposito, S'; Blasi, F.; Allegea, L.Role of Mycoplasma

Pneumonia and Chlamydia Pneumonia in children with community-

acquired lower respiratory tract infection. Clinic. Infect

.Dis.32: l28l -9(200 I ).
6-Charles H, Max C. and James B."Chlamydia Pneumania in

Community- acquired Pneumonia".Journal of infection:45,3,135-

138(2009).
7-Lieberman D,Ben-Yaakov M,Lazarovich Z,Ohana B,Boldur

I."Chlamydia pulmonary Disease: Analysis of 250

Hospitaliztion"Eur.J.Clin.Microbiol.Infect.Dis. 20 :698-7 04 (200 1 )'
8- Gordon, RC.2.Community-acquired pneumonia adolescents'

Adolescent Medicine: State of the Art Reviews.l l ,3:681-692,(2000)'
9- American Thoracic society. Guidelines for the management of adults

with community-acquired pneumonia. Am.J.Respir. Crit. Care'

Med. 1 63 : I 730 - 17 54(200 1).

l0- Straus, W.L.J.F. Plouffe,T.M.J. Hackman,S.J. Salstrom,R'F'

Benson, R.F. and the Ohio Legionnaires Disease Group. Risk Factors

for domestic acquision of Legionnaires disease. Arch'

Intem.Med. 1 5 6: I 685- 1 692(199 6).

I 1- Ruiz,M. ;Ewig,S. ; Marcos,MA.;Martinez,JA.;Arancibia,F.: Mensa,

J.;Tones,A.Etiology of community-acquired pneumonia impact of
age,comorbidity and severity.Am.J.Respir .Crit'Care .Med'

160.397 -405(1999).

40



AI- Mustansiriya J. Sci

The muco-adhesive
basically to increase the
keep a sustained release

Sustained Release of Fluoride from Fluoridated Muco-
adhesive Oral Tablets in Saliva

Omar J. Abdul Hassan Alsareff
Dept. of Basic Science, coilege of Dentistry University of Ar Mustansiryia

Received 2213/2010 - Accepted 2O/6l2OtO

4^-)ill
,Jv.-r+-,,1S1jrU- cJ$..rs.y.-tf o"dr-t-r+ 4. r-t-l$ r+r3*,;L 2 ri_#Lr. r+s +:sj i4+l^il 6Jiill qu:3:;|tJt @vr ,,r &-ir-I*l tllr* .;-i ,.1r:.,:- u, c+_,,S- r..,H-jji-J 9344+tB-lt :+.r:yt 

os :;-Xt c,.3s1l clj+jt .ais- 4J_j ;-,;i,s ,lrUi,*ff ,fu L'*,rrUf ,_rf
r..:r++.ur, 934 c!r.s-llS-, j+ ,J$ o.SrarS cnj_r-).*n 6. +l_t_r! f+.r.r-ll j,.-ff ii_\
+-,,:! fL 2 

"J'o+JUl eJ+sll ,r.:..r p.-,:u:f "J.Lr.lsit ir.*;e!.l3 ur.3 Arr" U, c+_,rr+-
tJ* relirl dr-r L 55-35 e *r:-l g-rl-F auYl3 

-r-6.J1 .l.lJ-r" L"-Aiizz1';irai"*st
+ *=J'e, f eJJt.:.r*r.3 .!ii ,Uq ,uis[.g+r*J,.,J,ft tJru;, C [; [;i,i,$r +..: i $r .L! ( 8 ) 6r.tr slLtlii,ill.,., (..Fitlgrfor-ij,'; I a,t" r_riqivr
,.!t ix +LJr 'r.r.r,*+tr J+^Jl t-!.;;r;ii+rr.i,. iiri ousi+ s,LJtr ,.i.rr r&tr
cl^ t' ,-Jl*Il qr-i +l-,,:hU i.r"Ji^ll L*Il ut3 ,Oic !-LLlr &. .r. if:$ r*,i G, 15lr*,-*-i,
+t_Dl"lt jst> +r U+' 6E,J r+y yr .+r-,-illr d" + Z + qrC ti, ,F, FJit.J ii->:te+.Jtrr. 

-..,tJJtt' *'lF elr r_,r,.!r er=+ll't.,A J ir, O.OS) ,_,. r*!ie r--:^rr+l-,,:l'llrsLillJJ.31t'rrL3J-r zItcp'urj+r_r-ilirr irl"'qo +.r-o*uuirii:.vr(8 ) 6r"l r-,tlJt o-i +t_.,_/itt rr+r r+ r-, i,gijr cr-L O- + +r_r}i ,y y;60 !rr- E,
.crLcL

ABSTRACT
To prepare Muco-adhesive tablets containing sodium fluoride (z mg),

hydroxypropyl methylcellulose HPMC, carbopol --glq, and manitol, by differe-nt
ratio to obtain controlled and sustained release of fluoride in saliva frornthe tablet
and to be evaluated in vivo. Muco-adhesive tablets have achieved by direct
mixing of sodium fluoride, hydroxypropyl methylcellulose HPMC, carbapol -
934, magnesium stearate, and manitol, then the mixture was compressed in a
single-punch machine. The assays were carried out on 22healthy adult males and
females volunteers aged 35-55 years and their mean weight 65-90 kg the subject
were instructed not to eat 2 hours before the administratiJn of tablet elcept *it.r.
The tablet was placed on the mucous membrane of the mouth (Maxillary or
mandibular labial vestibule) inside the Iower lip for 8 hour. The concentration of
fluoride in saliva was determined after differeni periods. Fluoride was estimated by
the direct method. The result show that typicai appearance of intact human oral
mucosa was seen before and after contact with the tablet. The tablet taste was
accepted by the volunteers. The percent concentration of fluoride in saliva
calculated from the total amount of fluoride in the muco-adhesive tablet which
containing 2 mg. There was no statistical differences between fluoride
concentration in saliva individuals (p > 0.05). In conclusion, the Immediate

fl.::^..o,fjl,u.oride 
from muco-adhesive fluoride iablets was over 40% of the drugin first ( 2 ) hours, There was fluoride in saliva during the g hours.

INTRODUCTION
drug delivery systems have
retention of drug in the oral
of drug towards the medium

Vol. 21, No 4,2010

been developed
cavity and or to
from where it is
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constantly removed (1, 2). Different muco-adhesive pharmaceutical

dosage forms containing nystatin, (3) miconazole (4), and fungicidal

agenis (5) has been reported. Similar systems have also been proposed

tJtreat oiher buccal affections such as periodontitis (6, 7) or to supply

the buccal environment with flour supplement' (S)This kind of drug

delivery system very useful for the treatment of buccal diseases among

which tral candidiosis is one of the most important (9). The clinical

treatment of this pathology using conventional pharmaceutical dosage

forms such as sol;tions, gels, suspensions, and mouthwashes is usually

not very effective, mainly because drugs are quickly removed from the

oralcavity'Thedentalcarieswhichisamultifactorialdiseaseandone
of the main public health problems is usually prevented by fluoride'

The strategy ior designing muco-adhesives is based principally on the

,titi^ti*"or polymeis with suitable physicochemical properties, such

as polyacrylic acid (carbomer [CB]) and cellulose derivatives

G,VAro*Vp.opVl methylcellulose [HPMC]) the -formulations 
showed

no 
"riA.n."'of 

interaition between the drug and polymers (1, l0' 1l')'

study revealed that the drug is in crystalline form in.the polymer matrix'

The results indicate that suitable bio-adhesive buccal tablets with

desired permeability could be prepared. (12) HPMC and Carbopol 934

in a muco-adhesivi delivery has been reported to improve the muco-

adhesiveness of the combined system(l3). Perez Marcos et al., sfudied

the potential of combining Carbopol 974 P and HPMC K4M using

propianolol hydrochloride as a model drug and found that the amount

of water imbibed in Carbopol was lower than that by HPMC alone or

1:1 mixture of two polymers. HPMC and CP934 were added extra

granularly without exposing the polymers to,. g-ranulation fluid for

fompaction purpose so the HPMC permit the diffusion of drug from

the matrix (14).-Carbopol 934 is readily absorb water, get hydrated and

swell. In aaOltion to its hydrophilic nature, its cross-linked structure and

its essentially insolubiiity in water makes Carbopol a potential

candidate for use in controlled release drug delivery system (15)' The

Carbopol polymers produce tablets of excellent hardness and low

friability.
These polymers can be successfully formulated into a variety

of diffeieni tablet forms, including the taditional swallowable tablets,

chewable tablets, buccal tablets, sublingual tablets, effervescent tablets,

and suppositories providing controlled-release properties as well as

gooa uinaing characteristics (16). Tablet formulations using carbopol

iolymers halve demonstrated zero-order and near zero-order release

kinetics ( l7).
The aim of this work was to design of a muco-adhesive tablet

containing2mgsodiumfluorideandhydroxypropylmethylcellulose
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(HPMC) and Carbopolg34 for sustained release controlled amounts of
fluoride in oral cavity for a long time to treat adental caries.

MATERIALS AND METHOD
This work achieved by cooperation between college of pharmacy,

university of Baghdad and college of Dentistry, University of Ai-
mustansiriya.
Preparation of Sodium fluoride muco-adhesive oral tablets:
Tablets formulation:

The preparation of the tabrets have achieved by direct mixing ofsodium fluoride, carbopol 934, hydroxypropyl methylcellulise,
magnesium stearate and mannitol. A physilal 

-blend 
of poiymers was

mixed with mortar and pestre for 15 minutes. Then the mixture was
compressed in a single-punch (g mm) eccentric press (single punch
tablet machine manesty type 3 - England, industry -pt u.-u.y
laboratory, college of pharm acy - university oi Baghdua; uy direct
compression under 1500 kg/ cm'for 5 seconhs, resuliing in a circular
biconvex (4 mm) thick tablet. (lg) yamasani et al. (l2j used HPMC
and carbopol 934 as mucoa-dhesive polymers, tablets of carvedilol
were prepared. one-hundred tablets were weighed individually and the
average weight was determined. Percentage deviation was calculated
and checked for weight variation. Thickness was measured using
vernier calipers. Samples were prepared. The ingredients of th!
prepared tablets were listed as follows:

A:‐ Mustansiriya J.sci Vol.21,No4,2010

Materials used in this study:
HPMC: Trade Name: Hypromellose Shin - Etsu chemicals, co Ltd.,

Japan
(HPMC 100,000 cP Hypromellose). carbopol 943: Equivalent weight
(76 * 4), BF Goodrich, (Cleveland, OH).
Sodium fluoride Powder: NaF (molecular weight 42) Riedel- de Haen-
Germany. white odorless hygroscopic powder, widely used in water
fluoridation, mainly in small installations.

Chemical compounds Weight(mg)
Sodium fluoride 2.00

CarbOpo1 934 150.00
Hydroxyl propyl methylcellulose 50.00
Magnesium stearate 4.00
manitol 14.00
Total weightた ablet 220.00

う
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Fluoride measurement:
Fluoride was estimated by the direct method, using a fluoride

specific electrode and an ion analyzer (201 E. HANNA instrument

,-nina; (19). Prior to the samples analysis, a set of standards (ranging

between 0.025-3.2 ppm F) was prepared in triplicate, using serial

dilution from a 100 ppm NaF stock solution (E.Merck, Darmstadt,

Germany). The millivoltage potentials were converted to pg fluoride

using a standard curve

Statistical analysis
Statistical analysis was conducted to describe different variables and

parameters in iurrent study and to describe relationships with each

other as well. Independent t-test of significant was used for two group

comparison. All satirical evaluation have been achieved by using SPSS-

10.
RESULTS AND DISCUSSION

Table (1) showed the complete releasing of fluoride spread over a

periodof'1S;tou.sinsaliva,Theimmediatereleaseoffluoridefrom
adhesive tablets was ovet 40Yo of the drug ( fluoride ) in ( 2 ) hours'

also slower release of drug is observed, about 60% of the drug is

delivered in (6) hours. Tabie (2). Represent the statistical evolution of

tablet releases concentration. Table(3). Represent the one sample

statistical evaluation of the fluoride release tablet'

This study showed that a single layer tablet of NaF released 40%

of fluoride in ihe first two hours and 60Yo released in the remaining six

hours. Polymer mixtures containing high percentages of carbopol

showed the best in vivo muco-adhesion, statistical analysis showed the

high significance concenhation of fluoride released tablet (P < 0'01)

ta6te (i). while Liabot et al (20) found in their work who used 2-

layered muco-adhesive oral tablets containing nystatin, the immediate

reiease of nystatin from lactose layer of tablet was over 50olo in one

hour, and the slower rate of drug released is observed about 80% of
drug is delivered in (6) hours. Vishnu et al, (21) used sodium

car6oxymethylcellulose (SCMC) and Carbopol-934 (CP) as bio-

adhesive polymers to impart muco-adhesion and ethyl cellulose (EC) to

act as an impermeable backing layer, to establish muco-adhesive buccal

devices of propranolol hydrochloride in the forms of bilayered and

multilayered tablets. Maximum in vitro drug release of bilayered tablets

wu 9io/o over a period of 6 hours. All bilayered tablets remained

intact during the 6-hour. Also Bottemberg et al., showed that several

muco-adhesive polymers were tested in vitro and in vivo from the

polymers (polyacrylic acid, polyethylene glycol and modified corn

.tui"tt;, one polyethylene glycol and a mixture of modified starch with

5% polyacrylit acid showed a high adhesion together with a good
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biocompatibility. Tablets made from these substances, containing 0.1
mg of fluoride, were shown to sustain significantly elevated fluoride
levels in saliva during seven hours (22). Bottenberg et al., concluded
that the application of a bio-adhesive fluoride tablet can sustain
elevated fluoride concentrations at several sites in the oral cavity for at
least 4 hrs. The highest bioavailability of fluoride, and other drugs, can
be obtained from a tablet placed in the labial sulcus. Further clinical
studies are required to ascertain whether the released substances do
clinical effect and if a population of untrained patients can indeed
have a use the tablets efficiently without supervision. (23) chowdary
& Kamalakara (24) found in their research that the Muco-adhesive
tablets formulated with nifedipine alone or with beta-cyclodextrin and
the mucoa-dhesive polymers sodium carboxy methylcellulose and
carbopol were investigated as oral controlled release tablets of
nifedipine. Muco-adhesive tablets containing nifedipine alone gave
very low dissolution, whereas those with its beta-cyclodextrin gave
slow, controlled and complete release spread over a period of l-2 h.
Drug release from these tablets followed zero order kinetics up to g5-
90oh release and the release was diffusion controlled. Also in this work
we found that the percent cB:HPMC 3:r mixtures with sodium
fluoride for the formulation of the tablet differed from other
formulation containing drugs with single or doubled or multiple layers
because sodium fluoride is a salt and it's an ionic compound, dissolving
to give separated Na* anfl F- ions, easily dissolved in water and
diffused inside the channels of these polymers to the saliva. Also the
position of the tablet inside the lower lips provide an excellent release
and sustained fluoride for 8 hours. While Liabot et al (20) found in
their work that the percent CB:HpMC 9:l mixtures for the formulation
of the polymeric layer the incorporation of nystatin in the polymer
blend had an unexpected outcome: a considerable increase in muco-
adhesion was observed. It is possible that the presence of nystatin may
be responsible for the increase in the osmotic pressure and a rise in thl
water uptake of the mixture, facilitating the interaction between the
polymers and the mucus. Machida and Nagai (25) showed that the
polymer swelling is a properry related to the muco-adhesion of the
system. Polymers and hydrophilic macromolecules containing groups
able to form hydrogen bonds have showed good adhesion propertils
that seem to be enhanced by the incorporation of amine and carboxylic
groups.

The muco-adhesive tablets containing sodium fluoride (2 ng) and
hydroxypropyl methylcellulose HPI\4C- carbopol - 934 v,rzrs .trrrn',.rlated
in this work can release o-/er (40% ) of fluoride in first l;.,r,ro honrs also
slower release of fluoride is observed abcut (60%) of fluoride is
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delivered as a sustained release in (6) hours. These tablets have been

developed specifically for use as a safe, highly effective in dental

caries, carefully control and sustain the release of specified

concentrations of fluoride a practically constant rate.

Table -l: The percent amount of fluoride released in saliva is declining with time

Time (hours)
Percent amount of
fluoride released

in saliva

Concentration of fluoride
released in saliva (mg)

20% 0.40

2n。 20% 0.40

3r。 150/0 0.30

41n 10% 0.20

5tn 10% 0.20

6tn 9% 0.18

7th 8% 0.16

8th 8% 0。 16

Table -2: The statistical evaluation of fluoride relaease from mucoadhesive

tablet containing (2 mg sodium fluoride.

Statistical functions Concentration of NaF released

in saliva from tablet/ mg

N 8

Mean 0.2500

Std. error of mean 3.625× 10

Std.deviation 0,1025

Variance 1.051X10 
‐υZ

Range . 0.24

Minimum 0.16

Maximum 0.40

Sum 2.00

Percentage 250/0          0。 1650

500/0          0。 2000

750/0          0.3750

Table -3: Represent the one sample statistical evaluation of the fluoride release

tablet.

t di
Sig.

(2‐tailed)

Mean
difference

95 oh confidence interval of
difference

6.896 7 0。 0001 0.2500
Lower Upper

0.1643 0.3357
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ABSTRACT
Free living birds play a mechanical and biological role in transmission of

infection to poultry farm. One hundred thirty six birds were captured from 3 species
of wild birds (Passer domestics, Streptopelio decaoto and Colimba livio)during the
periods from January 2006 to December 2006 from many Location around poittry
farm in Sulaimania City. One Isolated was Salmonella typhimurium (%0.73) from
Streptopelia decaoto when make a classic method foi isolation and aftei used
method of delay secondary Enrichment addition Isolated from Columba livia are
detected (% 1.4).

INTRODUCTION
salmonella and campylobacter spp. are one of the most common foods
- borne zoon tic pathogens in developed countries(l).
In many countries salmonellosis continues to be one of the major
causes of gastroenteritis. (2). Largely through consumption of infecied
poultry and beef. wild birds have been implicated as a source of live
stock contamination or direct transmission to humans. (3)., and wild
birds may functions as effective spreader's of salmonella bacteria to
humans and to different animal species through contamination of the
Environment (4).
In Norway, sporadic indigenous cases and national outbreak of human
Salmonellosis, caused by serovar typhimurium, have been related to
infections in small passerines (5,6). Investigation in England had found
almost l0%o of herring gulls carrying Sahnonella apparently without
affecting their health (7).
Also rvild bird may contaminate the feed of aninrals, and free flying
birds play a mechanica! and biological iole in transmission of
salmonella to poultry farms (8). The aim of this study vras to investigate
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the contamination of some wild bird species with salmonella spp' in

Sulaimania City and vicinity around the poultry farm'

MATERIAL AND METHODS
One hundred thirty six wilds birds. Including three species were

collected during peiiod from January 2006 to December 2006 from

different locationi of Sulaimania City and vicinity around the poultry

farms.
cloacae swabs were taken from dead and live bird, swab was inserted

directly into test tubes of peptone waters and pre enrichment in peptone

at 37"c for 18h., then transferred lml to test tubes of 10 tetrathionate

broth (Selective Enrichment) and then Incubated at 42 "c for 24h'

The broth cultures were streaked on salmonella shigella agar. Brilliants

green agar (Selective media) following 24h incubation on 37 oc after

purified on blood Agar. The Suspected colonies were confirmed by

biochemical tests as recommended by (9)'

The slide agglutination test was performed for the tubes showing

reactions typiial of Salmonella. Serotyping of the isolated Salmonella

isolate was performed
In case of negative sample the selective Enrichment tube are kept in

room temperiture for 7 day aftet (delay secondary enrichment) and

transferred 1 ml to new tubes of tetrathionate broth and make the steps

of culturing as in above. (These method for stimulate the salmonella

which may inhibited)

RESULTS AND DISCUSSION
Salmonella bacteria especially Salmonella enteric a serotype

typhimurium, are a commonly found in the intestine of wild birds, these

organisms are maintained within birds population by several

mechanisms ( 10).

It's appear to be relatively resistant to disease but may serye as effective

carriers of salmonella and thus area consider as a source of infection for

other animal or directly transmitted to humans (1 1).

Between January 2006 to December 2006, one hundred thirty six birds'

capital and species are shown in table (1).

One Isolatedwas Salmonella typhimurim from Streptopelia decaoto and

additional Isolated or S. typhimurium from Columba livia after makes of
delay secondary enrichment and this methods (DSE) effected in
increase of percent oflsolative (12).

No Cases of salmonella were noticed tn the passer domestics.

Since wild birds feed at sewage in disposal areas, water sources and

grain storage, therefore they possess a meant potential in disseminating

any pathogen thatthey might carry (13).
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,S. Qphimurium is the most common seravors found in people
Norway (la). And also are the most serotype Isolated from feed
poultry in the Nineveh province (15).
These infected birds may transmit infection to humans, either directly as
results of handling, or more commonly, as results of exposure to
domestic cats infected by preying on sick and moribund birds-(10).
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Total 136 2 %1.4
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ABSTRACT
The purpose of this study was to investigate and compare the biochemical and
bacteriological composition of fluid taken from chronic wounds and serum of (21)
patients during both healing and non healing phase. wound fluid and serum ,urpl.,
were examined of general biochemical analysis and one serological test which was
C-reactive protein. The results showed that Electrolyte levels were essentially
identical in both wound fluid and serum samples, the dlucose levels were lower in
wound fluids compared to its levels in serum , Albumin and total protein levels in
wound fluid were on average half those of serum levels during non healing phase
while during healing phase the glucose levels decreased in wound fluids and C-
reactive protein levels remained unchanged. Twenty isolates of different Gram
positive and Gram Negative bacteria were detected in the study, some of those
isolates belongs to Staphylococcus auretls and Pseudomonas aeruginosa,l3 samples
showed decrease in the numbers of bacteria during healing phase. The study showed
that Wound fluids collected from chronic skin ulcer-ii an exudates with the
biochemical composition expected in extracellular fluid, and the decrease in the
microbial content during healing phase indicates that the ulcers are responding to
the treatment.

AI- Mustansiriya J. Sci Vol. 21, No 4,2010

INTRODUCTION
There are considerable clinical research in treatment of chronic

skin ulcer, (1) the analysis of wound fluid has been used to get more
information fact about wound environment. This research is based on
the role that fluid collected from the wound surface represents
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extracellularfluidfromthewounditselfsothatanalysisofwoundfluid
;;;tr; real information value about the conditions inside the wound

.(2)
There has been no detailed biochemical analysis of wound fluid

to characterize its composition and to make a comparison with serum'

Wound fluid remains undefined, in addition there has been no

demonstration of biochemical and bacteriological changes might occur

in skin ulcer during chronic infection and after healing' Such

information would help to give a better understanding of the healing

process in chronic skin ulcer. (3)
' Th. purpose of this study is to compare wound fluid collected

in a standardiz"d *uy, with serum to understand whether wound fluid

truly represents extracellular fluid, to identi! changes in the

biochemical composition of wound fluid collected from chronic skin

ulcers at non heaiing and healing phases also the last aim of this study

which is the qualitaiive and quantitative bacteriological analysis which

aims to diagnose the most important kind of bacteria infected skin

ulcers and tf,e changes in bacterial number during the transformation

from non healing to healing Phase.

MATERIALS AND METHODS
Allpatients(21)examinedinthisstudyhadchronicskinulcers

especiaily ln leg. ihe cause of each ulcer was assessed by careful

tristory, examination and a series of investigation' By measuring ulcer

size d"uring two months and arterial Doppler pressures (4) on the other

hand a stindard biochemical tests urea, creatinin, electrolytes two of
liver function test, glucose and C. reactive protein'

ULCERS SIZE AND MEASUREMENT
The surface area of all ulcers was measured during two weeks of

hospitalization beginning from the first, day -of admission' these

measurements wer; used as a good marker for healing occurring'

COLLECTION OF WOUND FLUID AND SERUM SAMPLES

Wound fluid and blood samples were collected from 21 patients

within24hoursofadmissiontothe(AL-Kindyhospital)withchronic
skin ulcers in both non heating and healing phase, There were 16 male

and 5 female patients, with a medium age of 49 years range (45-71)'

after three *".k of bed rest and regular medication (healing phase)

woundfluidwascollectedfromeachpatientwasfastedfor12hours
and the fluid was aspirated from deep area' Under the ulcer and

surround it and transferred in to the serum collection tubes' (2)
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BIOCHEMICAL ANALYSIS
Wound fluid and serum samples were analyzed for

biochemical test and measured with Automated Biochemical
type Optima 600

general
Analyzer

These biochemical tests includes sodium, potassium, urea, creatinin,
uric acid, calcium, phosphate, glucose, alkaline phosphates, total
bilirubin, total protein, albumin , cholesterol, triglycerides, and
serological test C- reactive protein. The serum normal value ranges of
each examined test (4) are included in table (l).

BACTEzuOLOGICAL ANALYSIS
Qualitative bacteriologic characteristics were determined by taking

swabs of the ulcer which were then cultured in selective media.
Quantitative bacteriologic study was also carried out on the wound

fluid samples. wound fluid is mixed and l0 ml from the supernatant
was serially diluted. Dilution was plated on blood agar and the number
of colonies on each plate were counted and the number of bacteria per
milliter of wound fluid were calculated.

STATISTICAL ANALYSIS
Medium values were calculated and paired samples were compared

statistically by using sign-rank test.

RESULTS AND DISCUSSION
The medium initial size of the ulcers was 45 cm2 with range of

35cm2-68cm'. All ulcers showed sings of granulation tissue formation
and new skin formation after the three weeks of a hospitalization.

when comparing wound fluid with serum it was noted that there
was no significant difference in sodium phosphate, urea, creatinine ,and
calcium levels between fluid and serum samples (P>0.05) (tablel).The
concentrations of potassium were higher significant in serum compared
with wound fluid (P < 0.0l).and glucose levels were significantly lower
in wound fluid (2-l mmol /L) when compared with paired serum
samples (6-5 mmol /L) (P < 0.001).

Both albumin and total protein levels in wound fluid (l8and33 gm
/L respectively) were approximately half the levels present in serum
(38and71 gm/L respectively )is significant (p < 0.001, p < 0.001) ,this
may be belong to alpha, beta and gamma globulin concentration. The
levels of c-reactive protein look significant (P > 0.05) it was in r,r,ound
fluid (6 gm /L) and serum (12 gmll).Cholesterol and triglyceride
significant (p< 0.001,p.0.01) concentration were also reduced in
wound fluid relative to senrm, rvhich is nearest to the lovyer protein
levels.
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Other important result we found a higher total bilirubin content and

lower uric acid level in wound fluid(p< 0.01,p< 0.05).When we

analyzedchanges in the wound fluid from non healing to the healing

phase (table 2), it was noted that there was a significant increase in the

levels of glucose, albumin, total protein, cholesterol, and triglyceride.
On other hand there was no significant change in the level of C-

reactive protein, as well as all other parameters. When we compare the

results of the analysis for non healing and healing serum (table 3), one

can notice that there was real increase (significant increase) in the serum

level of total protein and albumin during the healing process whereas

other biochemical tests like glucose, cholesterol, triglyceride, C-reactive
protein and all other parameters remained unaltered .

NS: Not Significant
. Significant level for comparison of wound fluid value to paired serum value

The results of the qualitative bacteriological analysis (table 4),

showed that all ulcers were contaminated with bacteria at both phases,

that bacteria detected in the ulcers were Pseudomonas aeruginosa (5

isolation), Escherichia coli (3 isolation), as _G-t" bacteria. The median

number of bacterial cells iml were (2x10s,2*107) respectively and

Staphylococcus aureus (6 isolates), the normal flora of the skin

Staphylococcus epidermids (2 isolate),cr- hemolytic Streptococcus (3
isolates) and B- hemolytic Streptococcus (l isolate) as G *ve bacteria.

Table- 1: Comparison between serum normal value of biochemical
analysis for a I serum and wound fluid les.(non healin

Biochemical test

Wound nuld Serum
Normal value ranges

P ValueRanges median ranges median

Sodium
Potassium
Urea
Creatinine
Uric acid
Calcium
Phosphate
Glucose
Alkaline
phosphate
Total bilirubin
Total protein
Albumin
C-Reactive
protein
Cholesterol
Triglycerides

136-145

3.3‐ 5.5

15‐42

0.2-0.5

220‐ 610
1.9‐ 2.5

0。95-1.38

0.533-6

20‐ 138

8.3‐ 56

20‐49
16‐48
6-24

1.9-4.1

0.6‐ 5

‐４２

４
．
２

３３

０
・
２６

４‐５

２
．
２

‐
・
１８

２
．
‐

９５

２８

３３

‐８

６

２
．
３

０
・
９

139‐ 146

3.6‐ 6.8

22‐45

0.25‐ 0.56

245‐ 780

2.0‐ 2.3

0.9‐ 1.55

4.0‐ 9.3

49‐235

8‐31

63¨85

36-51

6‐ 72

2.3‐ 7.8

1.1‐ 4.2

‐４‐

５
．
‐

３９

０
・
３

４７８

２
．
‐

Ｈ

６
．
５

‐４８

‐７

７‐

３８

‐２

４
．
９

２
．
２

136-145 mmol/L
3.6-5 mmol/L
l5-50 mg /dL
0.2-0.9 mg /dL
140-480 mmol/L
2.15-2.5 mmol /L
0.8-1.48 mmol/L
3.5-5.5 mmol/L
35-120 U lL
3-20 mmol/L
55-80 gm /L
35-50 gm lL
36 mgldL
5.5 mmol/L
0.3-1.8 mmol/L

NS
<0.01

NS
NS
<0.05

NS
NS
<0.001

<0.01
<0.01
<0.001
<0.001

>0.05
<0.001
<0.01
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The median number of the bacterial cells /ml were (2xloa,2*103,
1" 104, t, t0,') respe,ctively. The G-ve bacteria E coli showed the higher
range (l x l0a- 2"107) cellT ml.

Samples from 13 patients showed decrease in the number of
bacteria during healing, and 7 samples showed increase in the number
of bacteria in the wound fluid during healing phase.

The analysis of fluid collected from acute and chronic human wounds
and skin ulcer is being used as an investigative tool more than before.
(5,6) the study of wound fluid is best on the assumption that it is
exudates representing the extracellular fluid of the tissue-so it gives real
information about the changes happened during the healing phase of the
wound. (7)

It is very important to know that the wound fluid has biochemical
composition equivalent to the extracellular fluid, so in this study it has
the electrolyte composition, urea, creatinin and calcium levels
equivalent to serum so it represent the extracellular environment of the
wound.(8,9)

on the basis of comparative studies, biologic fluids such as pleural
effusion and ascites may be categorized as exudates or transudates.
Exudates can be defined as a fluid deposit in tissues (as a result of
inflammation or infection) that has high viscosity and high protein (> 30
gm/L). Transudates are fluid that has high fluidity and low protein (< 30
gm/L). (8,10). The results of the protein analysis in this study (median
total protein 33 gm/L) indicate that wound fluid collected from chronic
skin ulcers is exudates. The albumin and cholesterol levels spurted this
result. The increase in protein and albumin during healing phase of the
chronic wound may represent the nutritional conditions during
hospitalization because this changes is present both in serum and wound
fluid (11). The low level of glucose in wound fluid when compared with
serum suggests altered state of metabolism within the wound and the
utilization of bacteria of the carbon source for their cell development
and growth.(|2)

The changes observed in c-reactive protein was very little, there is
no difference in the level of C-reactive protein in the total wound fluid
compared with serum (anon reason).(13)

The changes observed in wound fluid during healing of the skin
ulcers could be due to factors other than changes in the healing
processes.(6) A reduced bacterial contamination of the ulcers as result
of hospitalization could be a good factor to inhibition inflammation
progress. However, only few samples did not show an alteration in the
type of bacteria and reduction of there counts, due to the highly resistant
of antibiotic.
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Table -2: Comparison selected significant biochemical results from non healing and

healing wound fluid.

Biochemical tests
Non healing healing

P Value
rangc median rangc

Glucose

Total protein

albumin

Cholesterol

Triglyceride

0.9‐98
32-54

21-52

17‐42
0.5-49

3

42

27

27

14

053‐6

20-49

16-48

1 9-4.1

06‐5

21

33

18

23

09

く005
く0.01

く001
く005
く0.05

Table -3: Comparison selected significant biochemical results fro non healing and

healing serum.

Biochemical tests Non healing healing
P Value

rangc median range median

Glucose

Total protein

albumin

Cholesterol

Triglyceride

4.2-97

56-90

36-53

24‐91

09-36

３

８

４

３

２

６

　

７

　

４

　

５

　

２

4‐9.3

63‐85

36‐51

23‐78
1 1-3.2

6.5

71

38

4.9

22

NS
く0.05

く005

NS
NS

Table -4: Quantitative and qualitative bacteriological results from non healing

wound ulcer.

Name of species Range No. ofbacterial

cell /ml

Ｊ
　
ｔｅａ

Ｏ
　
ｏｌ

Ｎ

・ｌｓ

Median

P s e udom onas aeru gino sa

Escherichia coli
Staphylococcus aureus

St aphyl o c o c c u s e p i de r m id
a hemolytic Streptococcus

B- hemolytic Streptococcus

Ixl0r-2rl0o
Ixl04-2"l07
I"104-2,.l04
I ,l 03- 2x 103

I ,l 02- lxlo4
lrl05

５

　

３

６

　

つ
４
　

３

　

１

2x l0t
2rlO7
2x104

2" lO3

I ,. l0a

I'105
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ABSTRACT
In the prescnt wOrk,a se」 es ofsOme new acetylenic amines oflsatin(IndOle_

2,3‐ dione), were prepared 3‐ (2,3‐ dimethy phenyl―  imino)-lH―indOle-2-one[1]
which was prepared by condensation lsatin with 2,3-dirnethy phenyl arnine in the

presence of giacial acetic acid and absOlute ethanol as solvent.The product was

treated with sOdiurn hydrite in DMF at O° C to give asuspcnsion of the sodiunl salt

of lsatin derivative and subscquent reaction with prOpargy brolnide to obtain, 3‐

(2,3‐ dimethy phcnyl‐ imino)‐ 2-oxo-1-indol‐ (1-prOp-2‐ynyl)[2].

Mannich reactiOn was carHed out On compound[2]using paraformddehyde

and diffcrent anline,cuprous chloridc as catalyst,and the compounds wcre obtaincd

鵬 風
∬
躙 鳳 Ⅷ :::l穐 障 i』

面 ndけ り∝廿d mdm“
「

■暉 H_
al properties were measured,furthermore

the cffects Of the new compounds on four types strains of bacteria and one ycast

were studied。

INTRODUCTION
Isatin (Indole-2,3-dione) was first obtained by Erdman and Lauren

in 1841. three reviews have been published regard in the chemistry of
this compound: the first by sumpter, lg54o), a second by popp in
lg73@, and the third on the utility of isatin as a precursor-roi tte
synthesis of other heterocyclic compounds(3). The synthetic versatility
of isatin has stemmed from the interest in the biological and
pharmacological properties of its derivatives(a). Isatin derivatives have
show a wide scale of biological activities such as (antimicrobial and
antitubercular)(s), funga.l(6), (anticancer and antiangiogenic agents)(7),
and anti-inflammatory(t). As far as many isatin derivatives have been
used as dyes for wool and silk ('), hair and plastic materials(r0).
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Isatin will mainly react at three different site, namely aromatic

substitution, N-reactions at position I, and carbonyl reaction atC-3.
If the system calries electron- with drawing groups. in,.the benzene

ring or at the nitrogen atom, attact at C-2 can also occur('o't').

Use of acetylenic compounds as drugs is potentially important

because acetylenic drugs are frequently more active, less toxic, and

more easily absorbed into the body than their olefinic and saturated

analogs(I2). Acetylenic compounds possess divers pharmaceutical (13).

Therefore we aimed to prepare anovel series of N-substituted isatin-3-

hydrazones by following Schiff bases and Mannich reaction and

establish their antimicrobial potency against both bacteria and yeast.

MATERIALS AND METHODS
Instruments

Melting point were determined on a Gllenkamp FB.600-olof
melting point apparatus. FTIR Spectra were recorded using solid KBr
dises by tests scan shimadzu FTIR 800 series.TherH-NN{R and r3C-

NMR Spectra were recorded on a make bruker model ultrashied

300MHz, NMR at Al-Albyt university , Jordan .DMSO-d6 was used as

solvent and TMS as internal reference.

Chemical
All starting chemical compounds were obtained from Fluka or

Aldrich.

Synthesis of 3 -(2,3 -dimethylphenyl- imino)- 1 H- indole-2-one. I I 1t 
t rr

Amixture of Isatin (Indole-2,3-dione) (5 gm., 0.03 mol.) and 2,3-

dimethy aniline (o.36 ml., 0.03 mol.) in absolute ethanol(50 ml.) was

refluxed for 4 hrs. at (50-60)oC in the presence of 9-10 drops of glacial

acetic acid.After cooling, was filtered and recrystallised from ether to

give compound []. Physical properties are listed in Table (l).

Synthesis of 3-(2,3-dimethy phenyl- imino)-2-oxo-l-indol-(l-prop-2-
ynyl)[2] ('5)

A solution of compound [l] (4gm.,0.016 mol.) in DMF (8 ml.) was

cooled to 0oC, and sodium hydride (0.38gm., 0.016 mol., 60Yo in

mineral oil) was periodically added to the solution in small portions.

propargyl bromide (1.41m1., 0.016 mol., 80% in toluene) was added

to the slurry via syringe, and the reaction mixfure was slowly warmed

to room temperature. The reaction was quenched with water after 12

hrs., and the resulting solid was removed via filtration. The filtrate was

concentrated under reduced pressure and crude product was purified via
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recrystall i zation toluene :

in Table (l-4).

Vol.21,No 4,2010

EtOAC,1:lvW)。 Physical properties are listed

Table-1:Ph he0
Comp.

No.
Molccular

fonnula(M.M.) Comp. Structure ・
Ｐ

Ｃ

ｍ

。

ｄＹｉｃ‐

％
Colour Recryst.

solvent

1

cr6Hr4N2O
250 218‐220

Ycllow
orangc

Ether

creHl6N2O
288 蜃 × H3

|

BHck‐rcd
Toluene-ethyl

acetate

H3

|

CH2C=C~CH2~Am
c22HrN3O

345 Am― N―(CH3)2 120‐ 122 Yellow Ethanol-water
C24H27N30

373 Am-N-(CH2CH3)2 152‐ 154 Ycllow Methanol

c26H3lN3O
40r Am-N-(CH2CH2CH3)2 55‐60

Deep
yellow Etilanol

6
C26H31N30

401 Am‐N― [CH(CH3)2]2 110‐ 112 Yellow Ethyl acetate

7
C28H35N30

429 Am-N-(CH2CH2CH2CH3)2 138‐ 139
Ｐａ‐ｅ

ｅ‐‐。ｗｙ

Chloroform-
petroleum

ether
8

c2sH35N3O
429 Am-N-[CH2CH(CH3)2]2 107‐ 108 陥一̈ Chloroform

c27H25N3O

407

Ab鴫
119‐ 121

”

ｏｗ

Ｄｅ
剌

Ether-
petroleum

C28H35N30

421

Ab島
160

decom.
Deep

yellow Ethanol-water

Comp.
No.

Molecular
formula (M.wt.) Comp. Structure ・

ｐ

Ｃ

ｍ

。

Yield

% Colour Recryst.
solvent

11
c34H3tN3O

479 Am-N-(CH2CoHs)z 77‐ 80 颯嚇
Methanol

C2aH21N3O

367
Am-0 140‐ 142 Brown Ethanol-water

C25H27N3O

385 Am―NЭ Dark
yellow Acetone

C26,H2eN3O

399 Brown Etllanol

c44H42N6O

686
⌒

Am― N  N― Am
日

88‐ 90 颯嚇
Ethanol

c24H25N3O

387
/ ヽ

Am―
リ Ｌｉｇｈｔ嚇

Cyclohexane

C32H39N30

481
Am―‖(〈I]〉 )2 131‐ 133

Oval‐

yc:low
Ether-

petroleum
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General synthesis of 3-(2,3-dimethyl phenyl-imino)-2-oxo-l-indol-(l-

buto-2-ynyl-4-amino) [3- 1 7](r 
6)

iompound l2l ( 0.5 gm., 0.001 mol.) was allowed to the

Mannich reaction wiltr Oifferent (aliphatic, aromatic, cyclic, and hetro

cyclic) secondary amine respectively (0.001 mol.)_ in the presence of
atsolute ethanol( 10 ml.) and using paraformaldehyde, (0.03 gm.,

0.001 mol.), cupr-ous chloride as a catalyst, the reaction mixture was

stirred at room temperature for over night. The mixture was cooled, the

solid product was filtered and washed with petroleum ether and then

crystallized from the appropriate solvent and vacuum dried. Physical

properties are listed in Table (l-4).

RESULTS AND DISCUSSION
The present work aimed to synthesize of some new acetylenic

amine of Isatin, the synthetic route used is shown in scheme (l).
3-(2,3-dimethyphenyl imino)-lH-indole-2-one Il] was prepared by

condensing Isatin with 2,3-dimethy amine in absolute ethanol according

to the following equation

Qズ +とI
:

」addんH3~′ OH
abs.E10H/4hrs.

十 H20

Nucleophilic addition at position C-3, the structure of [l] was

confirmed 6y physical properties which are listed in table (l)' FTIR

spectra showing the absorption at 3190 cm-' fo. (vN-H indol), 3l00.cm'
i fo. t"C-U uro11.;, (2g1i,2g3l) cm'' for (vCH:) aliph', 1675 cm-r for

(vC:N), 1612 cm-t for (v2C:O) and disappearance the absorption of
(v3C:O; group. The compound [1] through reaction with sodium

hydrite in Dimethylformamad at Ooc to have sodium salt of Isatin

dlrivative and subsequent reaction addition of the proparry bromide to

obtained 3-(2,3-dimethy phenyl- imino)-2- oxo-l -indol-( 1 -prop-2-ynyl)

[2] according to the following equation

[1]

Br~CH2~C=C~H

閉
ιHρttH

room tcmp

Ｉ
Ｈ

・．Ч
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The reaction should be carried in
existence of water, caused to water
according to the following equation:

Vol. 21, No 4, 2010

dry condition due to that the
to react with sodium hydride

NaH + H2O NaOH * ffrt
The mechanism of the prepared compound [2] is as follow:

H3c\---lcH3

Ff--q.vpMF/o"c* Q;("Q * rJ
I

H3C\ CH3

Roomremp , Q1/"<l +NaBr

I

cH2c=c-H

Chief compound

FTIR spectra of compound [2] showing the absorption at 3294 cm'l
for (v=C-H), 3070 cm-' for (vC-H arom.), (2916;2862; 2738).rn-' fot
(vCH3 and vCH2),2160 cm-' for (vC=C), 1658 cm-r for (vC:N), 1604
cm-' for (vC:O) and disappearance the absorption of (vN:H) group.

While 'H-NMR spectra data of compound 121{rtt 5 pp- in DMSO-
d6 solvent. 1.9 (s,3H,-CH3); 2.2 (s,3H, -CHr); 2.5 (S, lH, (:C-H);
4.6(s, 2H , )ru-cHr;6.4-7.8(m,7H, Ar-H). Figure (1).

'C-NMR spectrum shows result were listed in table(4). Figure (2)
other chemical test was carried out to characterize the prepared[2] such
as Tollen reaction(rB ), and KI\HgCl2 reaction(le ).

The Mannich bases (3-17) were obtained in good yield through the
reaction of compound [2] with different (aliphatic, aromatic, cyclic, and
hetrocyclic) secondary amine (shemel).The FTIR spectrum of
compound 13-17) are listed in table(2). All the spectrum data show
disappearance the absorption of v=C-H grcup. While the rH-NMR and

"C-NMR spectrum shows result were listed in table (3 and 4)
respectively.

in Toluene solvent
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十とI abs EtOH/△

CH3~′ OH

Hi

Θメ
し
｀

|

CH2C=C~CH2~Am

i3‐ 17]

Am:―N(CH3)2:‐N(C2H5)2;‐ N(CH2CH2CH3)2:‐ N[CH(CH3)J2;‐ N[CH2(CH2)2CH312

1-NaH/DMF/0℃

CuCl / room temp.

Synthesis and Antimicrobial Act市ity of Some New Acetylenic Amine oflsatin Derivat市 es

Suaad and Khitam

66



Al‐ Mustansiriya J.Sci

Table¨2:FTIR absor

Vol.21,No4,2010

el absorption spectra data (cm)-' of the Drepared COm nds
Comp.

No. Comp. Structure vN-H
aromatic

VCH2and CH3
alph.

vC=0 vC=N Other band

1 3100
2985;2931;

2869
1612 1675

vC‐N3190
δN―H435

2 3070
2916;2862;

2738
1604 1658

v=C― H3294
vC≡C2160

檎 H3

CH,C=C― CH,―Am

3 Am‐NイCH3), 3037 298112916 1605 1659 vC=C2155
4 Am‐ N―(CH2CH3)2 3032 2980:2912 1608 1655 vC≡C2162

5 Am-N-(CH2CH2CH3)2 3050
2981;2916;

2882
1605 1650 vC=C2162

6 Am-N-[CH(CH:)z]z 3030
2988;2916;

2860
1610 1658 vC=C2135

7 Am‐N―(CH2CH2CH2CH3)2 3050
2916;2862,

2730
1605 1657 vC=C2145

8 Am¨N‐[CH2CH(CH3)2]2 3056
2960;2917;

2835
1612 ′

，
′
υ vC=C2110

9

Ab喝
3095 2965;2935 1615 1655 vC=C2160

10

AO九
3055

2910;2860;

2735
1604 1685 vC≡C2148

11 Am-N-(CH2CoHs)z 3051
2930;2842;

2733
1604 1658

vC=C2121
v out of plane

758

つ
４ Am-0 3055 2932;2901 1658 1604 vC=C2112

Am一NЭ 3055 2939;2869 1612 1680 vC≡C う
ん

つ
４

14 Am一 N[I`
3062 2923;2882 1612 1675 vC=C2121

ハ
Am―N  N― Am
日

3053 2931;2923 1604 1650 vC=C2119

16
/ ヽ

Am― N  O
 ヽ/ 3045 2916;2854 1604 1658

vC-0-C1010
cycHc ethcr

vC≡C2090
17 Am―

N(くI]〉 )2
3100 2918;2854 1624 1660 vC=C2133
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Table… 3:lH―NMR for lected

13c_

nd

Antimicrobial Activity test
The test *u, p..iormed according to the disk diffusion metho6(20)

The some of the prepared compounds were tested against two strain of
Gram +ve (Staphyloccus oureus, Bacillus Cerus), and two strain of
Gram -ve bacteria (Escherichia Coil and pseudomonas aeraginosa).

Also tested against one strain of yeast (Candidau). Whatman No.1 Filter
paper disk of 5mm diameter were sterilized by autoclaving for l5 min.

at l2l Co the sterile disk were impregnated with different compounds

(800 pg / disk). Agar plates were surface inoculated uniformly with

100p from the broth culture of the tested microorganisms. The

impregnated disk were place on the medium suitably spaced apart and

the plates incubated at 5oC for lhr. to premit good diffattion and then

transferred to an incubator at 37 Co fot 24 hrs. the inhibition zones

able¨ SC COm

Comp.
No.

H-NMR parameters (ppm) 6-H

つ
４

1.9(s,3H, CHr); 2.2(s,3H, CH:); 2.5(s,lH, :C-H); 4.6(s,2H, )H-cx';' 6.4-7.8(m,7H,
Ar-H).

1.9(s,3H,CH3);2.2(s,3H,― CH3);3.5(s,4H,

Ar―H).

【:1:光 4}4眸,4L CHふ 6}■7m几

14

0.8(s,4H,― CH2‐N cyclic);3.9(s,4H,¨CH2‐ Cyclic);1.4(brod,lH,CH cyclic);2.5(s,4H,

ズ
‐CH,―N cvclic):3.9(s,2H,=C‐ CH2);4.9(s,2H, ノ

N― CH2~);6.3‐ 7.8(m,7H,Ar‐ H).

Table-4: NMR for selected com

3omp. No Structure lc 2c 3c 4c 5c 6c フc

Ｃ

ａｌ‐

ｍａ０ａ

8c ℃
℃
10c ｌｉｃ

ｎｅ

ｒ）鈍一ａｍ‐

21.39 29.48 29.13 40.82 78.04
156.4

0

163.9

6
(114.51‐

155.26)

20.23 29.47 39。97 41.19 78.06
154.1

1

161.8

2
(114.15¨

149.29)
49.71 57.22

14
摯 没 H3

1 4 38

9H2C=C~♀
H2

辞O
20.24 29.47 39.98 40.81 78.09

154.1

1

163.9

7
(114.53‐

149.30)
75.25 14.00 19.95 20.2‐ 40.8
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caused by the various compounds on the microorganisms were
examined. The results are listed in table (5). From the data it is clear
that all compound possess between very high and moderat activity
against of yeast (candidau), while compounds f2,l5l possess higir
activity against two types of bacteria. As far as compound [16] posseis
high activity against three Upes of bacteria, while compound, 71,2,7,
and l5] showed inactive against two types of bacteria.

Table -5: Results of antimicrobial f the tested compounds

* Solvent: DMSO, [C] : 800 pglrnl , Key to symbols:
Very Highly active: ++++ (inhibition zone 2l-27 mm)
Highly active : +++ (inhibition zone l5-20 mm)
Moderately active = ++(inhibition zone l0-14 mm)
Slightly active : + (inhibition zone 6-9 mm)
Inactive : - (inhibition zone < 6 mm)

or antlinicroblal act ol t

Comp.
No.
St"力 .

α夕′ι 拗
励

Psθ夕.

α夕′

E
CοJi
Can″ da″

1 + ++ ++++
う
４ +++ 十++ 十+++
7 ++ + ++++
10 ++十 十十+ 十十

つ
４ +++ ++ ++ 十 +

+++ +++ 十十

16 +++ ++十 +++ +十

Figure -l: IH-NMR for compciunJ No.[2]

lVl

ヨEEE彗』:長晨景晨§:』
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§ご尋署彗ミ11 ヨ弓ミ11::言彎ミ弩
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ABSTRACT
Various denvat市 es of2-Aminothiazole(1-7)a and 2-Aminobenzothiazole(8-12)
a、vere synthcsized by using a halogcnating agent dirnethylbromosulfonium brolllidc

(BDMS).These der市 at市es were converted to thc corresponding silane cOmpounds
by hexamethyldisilizane(HMDS)reagCnt.Finally,the glycosidation was dOne by

using trirnethyl sHyl trif10uromethane sulfonate as catalyst to synthesis somc new

3‐β‐D―五bofuranosy卜2-iminOthね zolhe and 2■ mhobenzothiazoline N―nudeoJdes
(1-12)c.The lnfrared,Melting Points and Elemental Analysis(C.H.N。 )ofthese

were used to confirm the formation of these compounds.

INTRODUCTION
Nucleoside analogous generany pOSSes outstanding activity mainly as

antitumor and antiviral agents.This nucleoside ana10gous lnay be rnade

by a mOdiflcatiOn of the base or sugar units, thereby producing a

biological activity(1‐
7).

After ribOfuranosyl nucleosides(in WhiCh the base moiety is a ive―

membered heterocyclic ring)have been found to display
chemOtherapeutic activity (8)。  More signiflcant among these are
Pyrazomycin,Showdomycin,Virazole(Riba宙 rin)and Tiazofurin(9'10).
Tiazofurin is(2‐ β―D―ribofuranosyl thiazole carboxamide)haS been

used as a drug for treatrnent of human lymphoid tumors, which is

represented as typical example of ive― membered thiazOle base.
Traditionally the synthesis of the::nll:|II:11:34「 na10g°us has been
accompHshed by Silyl― Hilbert Johns             .

In these rnethods,the nucleosides were obtained fron■ the Friedel―
Crafts  catalyzed  reaction  of p01yacylated  sugar  and  silylated

heterocyclic cOmpOund in a prOtic solvent。

The production of flve-lnembered base N‐ nucleoside,5‐Anlino-2-

(β
―ribOfuranosyl)‐ 1,2,4…thiadiazole‐ 3‐one,which represents a new
class ofcytidine analogous(15),and severa1 2‐ Inlinothiazolines were

synthesized by treated of an alkyl halide with 2-Aminothiazoles through
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the nitrogen of the ring(t6) encouraged us to continue our previous work
(r7)to synthesize some of new 2-Iminothiazoline N-nucleosides

analogous promising have a biological activity.

MATERIALS AND METHODS
Instruments:

Melting points were obtained on a Gallenkamp melting point

apparatus are uncorrected. Infrared spectra (KBr) recorded on a

Shimadzu 8261 PC Spectrophotometer. Elemental analysis (c. H. N)
was performed on a Perkin240C Elemental Analyzer.

Thin layer chromatography was performed on Fluka T.L.C-cards silica

gel (0.2 mm) with fluorescent indicator. The compounds were detected

with a UV light (254nm), or by spraying the plates with 30% HzSO+ in

ethanol and heating at l l0oC.Evaporation was carried out with a

Buchire RE120 rotary evaporator under reduced pressure. Most of
the chemicals used in this work were purchased from either Fluaka AG

or BDH ltd with high degree of purity and they were used without

purification. All the solvents were dried by the methods explained in

Vogel practical organic chemistry textbook. The starting material, 1-O-

Acetyl-2, 3, 5-tri-O-benzoyl-B-ribofuranose was prepared according to

Recondo method 
(r8).

Synthesis of Bromodimethyl Sulfonium Bromide (BDMS):
To a solution of dimethylsulfide (l0ml, 130mmol) in methylene

chloride (l00ml) cooled to -4O0Cunder liquid nitrogen, a bromine

(15.01g,94mmo1) solution in methylene chloride (30m1) was added

within 30 minutes. A yellow precipitate was formed immediately. The

mixture was stirred for 20 minutes, and then l00ml of ether was added'

The precipitate was filtered and washed trvice with ether and pentane to

afford bromodimethylsulfonium bromide as a crystalline compound

(18.5g,88%).

Synthesis of o-Bromodicarbonyl Compounds (1-7):

A l, 3- dicarbonyl compound (2-2.5mmol) was dissolved in

50ml of cooled (0"C) methylene chloride and added with stining

continuously for 40-60 minutes to a solution of BDMS, (2.5mmol) in

cooled (0'C) solvent (methylene chloride: acetonitrile, 25ml: 25ml) .The

mixture was keept at zero temperature. A yellowish white precipitate

was obtained; the precipitate was filtered and washed with ether and

pentane. A 50ml of water containing sodium bicarbonate (7.0g) was

uaO.a to the precipitate and warming up to 35ocfor 15 minutes. The

mixture was extracted with methylene chloride(3 x25ml).The methylene

chloride layer was washed with water and dried on sodium sulfate. The
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methylene chloride was evaporated under vacuum to give o-
bromodicarbonyl solid product. The melting point and infrared
spectrum bands values of each compound are reported in table 1.

Synthesis of Substituted 2-Aminothiazole Compounds (l-7) a:
The prepared compound u,-bromodicarbonyl (8.3mmol) was

dissolved in a mixture of cHCl3: EtoH rauo (25m1: 25ml) along with
thiourea (lTmmol). The mixture was refluxed with stirring under
Nitrogen for lZh, then cooled and the solvent evaporated to get a solid
product. Dissolution of the solid was affected (5m1, gs%EtoH: H2o,
l:20). Adjustment the pH of the solution to be l0 by conc.NHaoH. The
solution was cooled to (5"C) overnight. The obtained yellow solid
precipitate was filtered out, dried and purified by recrystalization from
96%EtoH. The melting point and infrared spectrum bands values of
each compound are shown intable2.

Synthesis of Fused 2-Aminobenzothiazole Compounds (8-12) a:
To a cooled mixture of para-substituted aniline or 3-aminopyridine

(3.2mmol) and ammonium thiocyanate (6.0mmol) in
Acetonitrile(30m1), a bromodimethyl sulfonium bromide (3.Ommol)
dissolved in acetonitrile (30m1) was added slowly with stirring for 60
minutes at room temperature. The solvent of the mixture was
evaporated under vacuum. The solid product that was obtained washed
with chloroform. The result product was dissolve in rectified spirit
(100m1) and basified with ammonia solution. The precipitate was
filtered, washed with water and dried over sodium sulfate.
Recrystalization by aqueous ethanol (80%) was done. A white
crystalline solid were obtained. The melting point and characteristic
infrared spectrum bands values of each compound are shown in table 3.

General Method for Silylation of 2-Aminothiazoles and 2-Amino-
benzothiazoles:

A stirred mixture of the dry
aminoben zothiazoles ( I 0mmol),
hexamethyldisilinzane (HMDS) (50m1) and ammonium sulphate (50mg)
was heated in l00ml round bottom flask fitted with a reflux condenser
provided with cacl2-tube. The solution was kept for 2 hrs. under
refluxing. After cooling, the excess of HMDS was removed completely
under diminished pressure at 60oC on rotary evaporator. Finally the
residue was coevaporated with dry toluene (2x25ml); the drying was
continued 6hrs to give 2-trimethylsilylaminothiazoles as rziscous oil
which was used without purification for the nucleosidation reaction.

2-aminothiazoles or 2-
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Synthesis of 3-(2,,3, Stri-O-benzoyl-p-D-2-iminothiazoline
ribofuranosyl)-N-nucleosides (1-12) b:

A crude prepared silylated 2-aminothiazole was dissolved in 30 ml

of dry acetonitrile and added to a solution of 1-O-Acetyl-2,3, S-tri'o-

benzoyl-p-D-ribofuranose (4.0259,8.0 mmol), dissolved in 20ml of dry

acetonitrile in l00ml round bottom flask. The mixture was ice cooled

and a trimethylsilyl triflouromethane sulfonate catalyst (l.8ml' l0mmol)
was added slowly with exclusion of moisture. The yellow homogeneous

solution was kept for 8 hrs. at room temperature until t.l.c (solvent

system, toluene:acetic acid:HzO, 5:5:1) indicated completion of the

reaction. The solution was evaporated and the residue was partitioned

between an aqueous solution of NaHCO3 (a0 ml) and chloroform
(2x40ml) . The combined extracts were dried on Na2SOa, filtered and

evaporated to dryness to give a crude product, which purified on a silica

gel chromatographic column (40g) and eluted with CHCIr MeOH (95:5)

to give on subsequent evaporation an amorphous

product.Recrystallization from ethanol gave 2Jminothiazoline

nucleoside as a solid product. The melting point and characteristic

infrared bands values are shown in table 4'

Synthesis of 3-(p-D-ribofuranosyl) 2-imino-thiazoline N-nucleosides

(l-12) c:
A solution of the prepared blocked 2-Iminothiazoline N-nucleosides

(0.549, lmmol) in methanol (10 ml) was stirred with methanolic

ammonia (saturated at 0c', 20ml) in a stoppard pressure flask at room

temperature for two days. The solvent was evaporated under vacuum

on a rotary evaporator, and the product was crystallized from ethanol to

give the 3-(p-D-ribofuranosyl) 2-iminothiazoline N-nucleoside'The

melting point, characteristic infrared spectrum bands values and C. H. N

analysis are shown in table 5.

RESULTS AND DISCUSSION
The derivative l-O-Acetyl-2, 3, 5-triO-benzoyl-B-D-ribofuranose

(as sugar unit of the nucleosides) was synthesized freshly, starting from

ribose-sugar by a slightly modified of Recondo and Rinderkecht method
(t'). The derivative was characterized by its melting point ( I 30- 1 32"C)

and infrared spectrum (Lit.).
The brominating agent (BDMS) was synthesized according to Yuan

(re) procedure with very good yield as a light orange solid has a sharp

melting point (83"C).
This reagent was used to prepare the o--bromodiketones with efficient

yield, fast and easy procedure €0).These products were characterized by
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Dc'B'(770-788) uc=o (1725-1740) cm-r and u.o*r1l660-1690) cm-r, that
are shown in table l.

The 2-aminothiazole derivatives were prepared with very good yield
according. to Beriln procedur. ("). It is an application of-Hanizsch
reaction (e). The infrared absorption spectra ortnise compounds showed
two medium intensity bands at 3455-3205 cm-r region and strong band
at 1450-1590 cm-' region related to stretching vibration and deformation
vibration respectively, for NH2 group attached to carbon position two in
the thiazole ring. In addition a weak band at 640-665 cm-r region was
appeared due to the uc-s'c. All these compounds showed stronf band at
1600-1690 cm-r region and other one or two medium bands at 1440-
1560cm-r region which are characterizedof thiazole structure.

The fused 2-aminobenzothiazoles were prepared by depending
Bhalerao method {22), inwhich (BDMS) r.ug.nf have been used directly.
The infrared spectra of these compounds indicated the presence of NH2
group in addition to stretching vibrations at 1450-l47ocm-t region,
1230-l270cm-t and 1020-l05Ocm-rregion as benzothiaioles
characteristic bands(23).

In this investigation, the 2-amino group of the prepared 2-
aminothiazole was silylated by reacted with (HMDS) using ammonium
sulfate as efficient catalyst according to a standard procedure (r6).The

silylated products were viscose, oily or semisolid; they were used in
nucleosidation directly without purification.

Trimethyl silytrifluoromethane sulfate (Me3SiDSD2cF3) was used as
catalyst in the glycosylation of silylated 2-aminothiazoles with the
ribofuranosyl derivative.This catalyst was prepared freshly by simple
method t2) from heating trimethylsilyl chloride (rMsl and
trifluorosulfonic acid (cF3so3H). Good yields of blocked 3-(z-
Aminothiazoline) ribofuanose were obtained from the glycosidation.
Table 4. showed typical infrared spectra bands values of this products.
They were indicated the absence of the acetate group at anomeric
carbon number one in the ribofuranosyl derivative, due to the absence of
the characteristic bands at 1370-1390cm-t and 935-945cm't. In
addition, a broad beak at 3420-33l0cm-r and weak intensity band at
650-670crn-l were appeared due to N-H imino group un6 ,c-s-c
respectively.

To obtain a good yield from glycosidation process we must remove
any excess of (HMDS) from the silylated 2-aminothiazoles by heating
under efficient vacuum and the prepared l-O-Acetyl-2, 3, 5-tri-O-
benzoyl ribofuranose should be alwiys powered and dried atTooC under
reduced pressure. This rvas clone to keep the glycosidation catalyst
(Me3SiDSO2CF3) from decay.
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The mechanism of the glycosidation reaction can be summarized as

follows (12):

xrc-@

Debenzoylation of the prepared nucleosides proceeded well in
methanol saturated with ammonia gas at room temperature to give in
almost yield of corresponding nucleosides.Table 5. showed the melting
point, infrared spectra bands values and C. H.N. analysis of the final 3-

B-D-ribofuranosyl-2-iminothiazoline compounds. The infrared values

indicated the removing of benzoyl groups of the ribofuranose sugar due

to the absence of uc=o at 1725-1740 cm-', moreover a broad band was

appeared at338O-3245 cm-rdue to hydroxyl groups of sugar unit.

A total of new 12 Iminothiazole N-nucleoside analogues were

synthes ized, starting from 1 - O -Ace tyl-2,3,5 -tri-O-benzoyl- B-D-
ribofuranos , which was prepared from D-ribose sugar. BDMS

reagent was efficient chemoselective brominating agent to prepare cr-

bromodiketones, which were used to prepare some new 2-aminothiazole

and 2-aminobenzothiazole derivatives. The amino group of 2-

aminothiazoles can be silylated with HMDS successfully and it was

easily converted to imino group in the glycosidation process.
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Table -l: The Synthesized o-Bromodiketons Compounds (l-7).

l.a-Bromoacetoacetamide, 2. o-Bromoaceto-2-methoxyacetanilide, 3. o-Bromoaceto-4-
ethoxyacetanilide, 4. u-Bromoaceto-4-chloroacetanilide, 5. o-Bromoaceto-2,5-
dichloroacetanilide,6.a-Bromoacetoacetanilide, 7. q,-Bromoaceto-2-methylacetanilide.

Comp.
No.*

R Infrared v ibrations(cm- I
m.p°C Yield%

1 NH2
3300,3250(υ ,NH2),2980(υ ,CH3),1735(υ ,C=0),

1660(υ ,CONH2),1440(υ ,N‐H defomation),1230(υ ,C―N)

779(υ ,C‐Br)

77-81 ｎ
ン

2
NH―‐

3170(じ,NH),3020(υ ,C‐H rOmatic),2985(υ,CH3),

1730(0,C=0),1662(じ ,CONH2),1575,1540(0,C=C

aromatic),1245(υ ,C‐N),770(0,C‐Br)and(OrthO‐ disub.

benzene)

114… 117 89

3
NH一

3180(0,NH),3040(υ ,C‐H arOmatic),2980(0,CH3)

,1733(0,C=0),1665(υ ,CONH2),1565,1520(υ C=c
aromadc),1260(υ ,C‐N),758(υ ,C‐Br),820(para‐ diSub.

_ benzene)

135… 140

4 NH―

3150(0,NH),,3030(0,C‐ H arOmatic),2987(0,CH3),

1725(υ ,C=0),1690(0,CONH2),1550,1520(υ C=C
aromadc),1285(υ ,C‐N),780(υ ,C‐Cl),745(υ ,C‐Br)

…

Sub・ benzene)

155‐ 160

5

3HO(υ,NH),3020(じ ,C‐H arOmatic),2990(じ,CH3),

1733(υ ,C=0),1690(υ ,CONH2),1590,1530(υ C=C
aromatic),1295(υ ,C‐N),779(υ ,C‐Cl),750(υ ,C‐Br),

860(muhirSub・ benzene)

122-126 89

NH――‐

3200(υ,NH),3030(υ ,C―H arOmatic),2983(じ ,CH3),

1740(υ ,C=0),1670(υ ,CONH2),1570,1520(υ C=C
aromatic),1225(υ ,C―N),780(υ ,C‐Br),

759,695(monosub.benzene)

104-109 90

3150(υ,NH),3030(υ ,C‐H arOmatic),2900(υ ,CH3),

1733(υ ,C=0),1692(υ ,CONH2),1580,1510(υ,C=C
aromatic)1245(υ ,C‐N),788(υ,C‐ Br),748(orthO¨ diSub.
benzen9)

125‐ 129 90
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Table -2:The Synthesized 2-Aminothiazole Derivative compounds (l-7) a.
HoC.

NH2

oxamide,(2.a)2-Amino-4.methyl.5+hiazole2.

methoxyacetanilide,(3-a) 2-Amino-4-methyt-5-thiazole 4-methoxyacetanilide,(4-a) 2-Amino-4-

methyl-5‐ thiazole 4‐ chloroacetanHide,(5‐a)2-Amino‐ 4‐ methyl‐ 5-thiazole 2,5‐ dichloroacetanilide,(6‐

a)2‐ Amino‐ 4‐ methyl‐ 5‐thiazolo acetanilide,(7‐ a)2‐ Amino‐ 4‐ methyl‐ 5‐thiazole 2‐
methylacetanilide

Comp.
No.*

R I nfrared vibrations(cm- 
I
)

m.p°C
Yield

%

0
||

―
C―

3410,3290(0,NH2),2985(0,CH3),1680(υ ,CONH2),

1610(υ ,C=N),1580(0,C=C),1205,1050,660(0,thiazOle

ring)                       _

160‐ 165 80

2‐ a

3405,3285(0,NH2),3020(0,C‐ H arOmatic),2980

(υ,CH3),1670(0,CONH2),1620(υ ,C=N),1560,1450

(0,C=C arOmatic)and(c=C,thiazol),1200,1070,640

(0,C‐ S‐C,thiazoに ring),760(o"hO‐ dおub.benzene) _

180-185

3420,3290,3130,(υ ,NH2),3035(υ ,C‐ H rOmatic),2987

(0,CH3),1684(υ ,CONH2),1613(υ ,C=N),1562,1477(υ

C=C aromatic)and(C=C,thiazol),1200,1057,660(じ ,C‐ S‐

C.thiazoに Hng),810(para‐ dおub.benzenc)    ___

200-205

4-a

3400,3288,3120(0,NH2),3033(じ ,C‐H arOmatic),2982

(υ,CH3),1690(υ ,CONH2),1610(じ ,C=N),1550,1438(υ ,

C=C aromatic)and(C=C,thiazol),H90,1055,647,783

(0,C‐ S‐C thiazoに ring),765(0,C‐Cl)

220‐ 224 84

5‐a

3440,3250,3170(0,NH2),3035(υ ,C‐ H romatic),

2990(0,CH3),1693(υ,CONH2),1630(υ ,C=N),1556,1440(υ

C=C aromatic)and(C=C,thiazol),1205,1060,650,(υ ,C‐

S‐C,thiazoに ring),770(υ ,C‐Cり,840(muk卜Sub.benzen12_

215‐218 87

6¨a

3455,3280,3120(υ ,NH2),3030(0,C‐ H rOmatic),

2985(0,CH3),1680(0,CONH2),1600(υ ,C=N),1566,

1480(υ C=C arOmatic)and(cで ,thiazol),H79,1050,

665(0,C‐ S‐C,thiazole ring),750,675(monoSub.benzenc)

198-200 86

7¨a

3440,3205,3170(υ ,NH2),),3035(じ ,C‐ H rOmatic),

2987(υ,CH3),1687(υ ,CONH2),1599(υ ,C=N),1590,1450,

(υ,C=C arOmatic)and(C=C,thiazol),1200,1030,647(じ ,C‐

S‐C,thiazoに ring),770(o■ hO―d｀ub.benzenc)  _

210-214 89

80
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Table -3: The Synthesized 2-Aminobenzothiazole Derivative Compounds (8-12) a.

N

sttNH2

ir-, ,-o*,no-6-ethoxybenzothiazole,(9-a) 2-Amino-6-chlorobenzothiazole,( l0-a) 2-Amino-6-
flourobenzothiazole,( I I -a) 2-Amino-6-bromopyridothiazole,( I 2-a) 2-Amino-6-chioropyridothiazole

Comp.
No.*

R X Infrared vibrations(cm-l ) m.p.°C
Yield

%

OEt C

3440,3295,3100(υ ,NH2),3020(0,C¨ H arOmatic),

2989,2880(υ ,CH3CH2),1610(υ ,CN),1590,

1450,1250,1020,660(υ ,benzOthiazoに Hng)

161‐ 166

9‐a CI C

3430,3280,3097(0,NH2),3027(υ ,C‐ H arOmatic),

1600(υ ,C州),1587,1438,1270,1030,

677(υ ,benzothiazole ring),767((υ ,C‐Cl)

199‐ 202 82

10‐ a F C

3400,3250,3120(υ ,NH2),3033(υ ,C― H arOmatic),

1600(υ ,C=N),1615,1460,1270,1050,

670(υ ,benzothiazob Hng),783(0,C‐ F),

182-185 84

Br N

3410,3280,3130(υ ,NH2),3040(υ ,C‐ H arOmatic),

1610(υ ,C=N),1598,,1465,1250,1045 ,

644(υ ,be,ZOthiazole ring),770(υ ,C‐ Br),

245dec.

12-a CI N

3430,3280,3133(υ ,NH2),3020(υ ,C‐ H arOmatic),

1605(υ ,C=N),1599,1470,1230,

1044,640(0,benzOthiazo19 ring),779(υ
,C‐Cl)

260dec.

０
０
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Table-4: The Synthe sized3-(2,3, 5-Tri-O-benzoyl p-furanosyl) - 2-iminothiazoline

and -2-iminobenzothiazoline compounds (l-12) b'

BZ= -ct9 -Ph

Comp.
No.

RI R2 Infrared vibrations(cm-l )
m.p.
Oc
Yield

%

1-b CH3 ||

叶 C一

3340,3150(0,N‐H amine&imino),3030(0,C‐H

aromatic),2970(υ ,CH3),1725(じ ,CO),1660(0,

CONH2),1600(0,C=N),1550,1500(υ ,CC

aromatic),1320,1270,1220,650(じ ,thiazOline

ringヽ .

165‐ 170 72

2‐b CH3

3334,3130,(0,N‐H alnide&imino),3025(υ ,C‐ H

aromatic),2983(υ ,CH3),1730(υ ,C=0),1657(0,C

ONH2),1599(0,C=N),15451505(υ ,Cで

aromatic),1290,1268,1200,,665(0,thiaz01ine ring)

.750(orthO‐ disub.Benzenc)

155‐ 158 70

3‐b CH3

3348,3160(υ ,N‐H alnide&imino),3040(υ ,C‐ H

aromatic),2988(o,CH3),1733(じ ,C=0),1660(0,

CONH2),1600(υ ,C―N),1550,1500(υ ,C=C

aromatiC),1295,1260,1200,670,(じ ,thiazoline

ringヽ .800(para‐ disub.benzenc)

166‐ 170 74

4‐b CH3

I
NH-C-

3310,3HO,(υ ,N‐H amide&imino),3020(υ ,C‐H

aromatic),2970(υ,CH3),1734(じ ,C=0),1665(υ ,

ONH2),1605(0,C―N),1560,1498(υ ,C=C

aromatic),1260,1310,1200,665(υ ,thiazoline ring)

.800(para‐ disub.lenzene)780(υ ,C‐Cl)    __

176-180 69

5‐b CH3

3330,3170(υ ,N‐H alnide&imino),,3040(υ ,C‐ H

aromatic),2975(じ ,CH3)1740(υ,C-0),1660(υ ,

CONH2),1610(υ ,C=N),15501490(υ ,C―C

aromatic),1250,13201205,,667,(υ ,thiazolinc

ring),785(じ ,C‐Cl)

174‐ 177 77

6‐b CH3

3420,3150(υ
「
‐ヾH arnide&imino),3020(υ ,C‐ H

aromatic),2970(0,CH3)1732(υ ,C-0),1680(0,

CONH2),1600(0,C=N),1540,1490(υ ,C=C

aromatic),1304,1230660(0,thiazoline ring),

780.675(monoSub.benzenO

145‐ 150 74

7‐b CH3

3355,3120(υ ,N‐H amide&imino),3040(υ ,C‐ H

aromatic),2988(じ ,CH3),1740(υ ,C=0),1660(0,

CONH2),1598(0,C=N),1520,1480(υ ,C=C

額omttic),,1300,1270,1200,,670(0,thiazdhe ringl

175‐ 178 66

82

CH3。~く

(ED〉

一 NH――:一
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叩O
3345(υ ,N¨H imino),3030(υ ,c― H arOmatic),

2990(o,CH3),1730(υ ,C=0),1610(υ,C訥),1560
1500(じ ,C=C arOmatic),1300,1290,1250,,670,

3320(υ ,N―H imino),3015(υ ,C‐ H arOmadc),

1728(υ ,C=0),1597(υ,CN)1505,1470(υ ,C=C
aromadc),1298,1287,1260,,665(υ ,benZothiazoline

3335(υ ,N‐H imino),3020(0,C‐ H arOmadc),

1730(υ ,C=0),,1610(υ ,C=N), 1570,1520(0,C=C

aromatic),1260,1230,,670(0,benzOthiazoline ring),

3330(υ ,N‐H imino),3010(υ ,C‐ H
aromatic),1725(υ ,C=0),1580(υ ,C―N)1520,

1480(0,C=C arOmatic),1270,1250,,670

,benzOthiazoline ring),745,800(sub.

3318(0,N‐H imino),3020(υ ,C‐ H arOmalc),

1728(じ ,C=0)1600(o,C=N),1530,1495(υ ,C=C
aromalc),1300,1260,,660(υ ,benzOthiazoline Hng),

83

Br傘

αttX
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Table-5: The Synthesized 3-p-D-Ribofuranosyl-2-iminothiazoline and -2-

iminobenzo- thiazoline Compounds (l-12) c'

■   H
H

Comp.
No.*

RI R2 Infrared vibrations(cm-r ) m.p.°C
ｄｉｅ‐

％

Ｙ

CH3
0
||

畦 C一

3380,3190(υ ,NH&OH),2985(υ,CH3),

1690(0,CONH2),1585(υ ,C=N),1555

(NH2,)bending,1300,1210,650

(じ ,thiazoline ring),1040(じ ,C-0‐C)

190‐ 194

2c CH3

||

NH――C―――

3310,3180(υ ,N‐H&OH),3040(0,C‐H

aromatiC),2995(0,CH3),1670(じ ,CONH2),

1600(じ ,C=N),1550,1475(0,C=C

aromatic),1320,1210,680(0,thiazolinc

ring),1030(υ ,C‐0‐ C),735(orthO‐ diSub.

benzenc)

175‐ 179

CH3

3315,3120(υ ,N‐H&OH),3030(υ ,C‐H

aromatic)2980(0,CH3),1650(υ ,CONH2),

1605(υ ,C=N),1560,1440(0,C=C

aromatic),1290,1220,730(0,thiazoline

ring)1038(0,C-0‐ C),805(para‐ diSub.

benzene)

185-188 89

CH3

0褒TW時:
3370,3089(υ ,N‐ H&OH),3040(0,C‐H

aromatic)2960(υ,CH3),1670(υ ,CONH2

1615(0,C=N)1520,1430(υ ,C=C

aromatic),1295,H90,660(υ,thiazOline

ring)1035(じ ,C‐ 0‐ C),800(para‐ disub.

benzene)

196‐ 200 84
4‐ c

CH3

3340,3100(υ NH&OH),3020(υ ,C‐H

aromatic)2965(υ ,CH3),1680(υ ,CONH2)

,1580,1540(0,C=C arOmatic),1300,1205

,687(υ ,thiazoline ring)1030(υ ,C‐ 0‐ C),

820(sub.ring)

204‐207

6‐ c CH3

3300,3100(υ ,NH&OH)3010(0,C‐H

aromatic),2990(υ ,CH3)1660(じ ,CONH2)

,1580(υ ,C=N),15501485(0,C=C

aromatic),1295,1200,,650(じ ,thiazOline

ring),1045(υ ,C‐0‐ C),730,(monOSub.

benzenc)

165‐ 169 86

84

ONH一

:一
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7‐ c CH3

3330,3100(υ ,NH&OH),2986(υ,CH3),167

5(υ,CONH2),1580(じ ,C=N),1560,1490

(υ ,C=C arOmatic),1286,1200,670,

(0,thiaz01ine ring),1035(υ ,C‐0‐ C),725

(OrthO‐ diSub.benzene)

190-193 86

CH30

3265,3120(0,NH&OH),2985(υ ,CH3),

1608(υ ,C=N),1540,1500(υ ,C=C
aromatic),1289,1220,680(υ,benzO

thiazoline ring)1038(0,C‐ 0-C),
740(sub.ring)

170… 172

9‐ c

3290,3105(υ ,NH&OH),,1607(υ ,C=N)

,1560,1510(υ ,C=C aromatic),1300,1230,

666,(υ,benzO thiazoline ring)1048(υ ,C―

0-C),754(υ ,C‐Cl),788(sub.ring)

187‐ 190

3300,3120(0,NH&OH),,1608(υ ,C=N)

,1540,1505(υ ,C=C arOmatic),1295,1210

,660(υ ,benzOthiazoline ring),1028(υ ,C¨

0-C)790(υ ,C‐F),730(sub.ring)

174‐ 179

3245,3130(0,NH&OH),,1607(υ,C=N)

,1530,1500(υ ,C=C aromatic)1290,1190

680,(pyridOthiazoline ring)1050(υ ,C-0¨

C),,655(υ ,C‐ Br),740(sub.ring)

205‐208

12-c αttX
3300,3150(υ ,NH&OH),,1608(υ ,C=N),

1560,1500(υ ,C=C aromatic)1289,1205,

670(pyridOthiazoline ring)1045(υ,C‐ 0¨

C),710(υ ,C‐Cl),780(sub.ring)

215‐ 217 86

* l-c. 3-(B-D-ribofuranosyl),4-methyl,5-caboxyamide-2-iminothiazoline,2-c. 3-(B-D-
ribofuranosyl),4-methyl,5-(2-methoxycarboxyanilide-2-iminothiazoline,3-c.3-(p-lJ-ribofuranosyl),4-
methyl,5-(4-methoxycarboxyanilide-2-iminothiazoline,4-c. 3-(B-D-ribofuranosyl),4-methyl,5-(i.-
chlorocarboxyanilide-2-iminothiazoline,5-c. 3-(B-D-ribofuranosyl),4-methyl,5-i2,5-
dichlorocarboxyanilide-2-iminothiazoline,6-c. 3-(B-D-ribofuranosyl),4-r"thyl,3-l.urboxyanilide-2-
iminothiazoline,T-c. 3-(B-D-ribofuranosyl),4-methyl,5-(2-methylcirboxyanilide-2-iminoihiazoline,8-
c. 3-(B-D-ribofuranosyl),5-methoxy-2-iminobenzothiazoline,g-c. 3-(B-D+ibofuranosyl),5-chloro-2-
iminobenzothiazoline,l0-c.3-(B-D-ribofuranosyl),5-flouro-2-iminobenzothiazoline,if -..:-(p-O-
ribofuranosyl),5-bromo-2-iminopyridothia zoline,l2-c.3-(B-D-ribofuranosyl),5-chloro-2-
im inopyridothiazol ine,

85



Compound* Formula Mol.wt

Found (required) %)

C H N

CroHrqNrOsS 365 52.60(53.05) 5.20(5.42) 11.5(11.23)

2‐ c CrzHzrN:OoS 395 51.64(52.00) 5.31(5.50) 10.63(10.80)

CrzHzrNgOoS 395 51.64(51.75) 5.31(5.00) 10.63(11.04)

4‐ c C16H18N305SCl 399 48.12(47.90) 4.51(4.93) 10.52(10。 33)

C16H17N305SC12 433 44.34(44.45) 3.92(4.01) 9。69(10.00)

6‐ c CroHrsNrOsS 289 41.52(41.83) 5.19(5.42) 14.53(14.11)

7-c CrzHzrNrOsS 379 53.82(54.05) 5.54(5.55) 11.08(11。 35)

Cr+HraNzS 246 68.29(69.00) 7.31(7.75) 11.38(11.14)

9‐ c C12H13N2SCI 252 57.14(57.90) 5。 15(6.00) 11.11(12.05)

10‐c C,HllN2SF 236 61.01(61.40) 5.50(5.33) ll.86(12.25)

CHH12N3SBr 298 44.29(44.55) 4.02(4.15) 14.09(14.44)
う
乙 CHH12N3SCI 253 52.17(51.90) 4.74(5.00) 16.61(17.11

Synthesis of Some New 3-p-D-Ribofuranosyl-2-iminothiazoline and 2-iminobenzothiazoline N-

nucleosides' 
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Table -6: Chemical Formula and C, H, N Analysis of the Synthesized

2-lminothiazoline and 2-lminobenzothiazoline N-nucleosides ( 1 - I 2) c.

* 1-c. 3-(p-D-ribofuranosyl),4-methyl,5-caboxyamide-2-iminothiazoline,2-c. 3-(ftD-
ribofuranosyl),4-methyl,5-(2-methoxycarboxyanilide-2-iminothiazoline,3-c.3-(p-D-ribofuranosyl),4-
methyl,5-(4-methoxycarboxyanitide-2-iminothiazoline,4-c. 3-(p-D-ribofuranosyl),4-methyl,5-(4-
chlorocarboxyanilide-2-iminothiazoline,5'c. 3-(p-D-ribofuranosyl),4-methyl'5-(2'5-
dichlorocarboxyanilide-2-iminothiazoline,6-c. 3-(0-D-ribofuranosyl),4-methyl,5-(carboxyanilide-2-
iminothiazoline,T-c. 3-(p-D-ribofuranosyl),4-methyl,5-(2-methylcarboxyanilide-2-iminothiazoline,8-
c. 3-(B-D-ribofuranosyl),5-methoxy-2-iminobenzothiazoline,g-c. 3-(p-D-ribofuranosyl),5-chloro-2-
iminobenzothiazoline,l0-c. 3-(p-D-ribofuranosyl),5-flouro-2-iminobenzothiazoline,l l-c. 3-(p-D-

ribofuranosyl),5-bromo-2-iminopyridothiazoline,l2-c. 3-(p-D-ribofuranosyl),5-chloro-2-
iminopyridothiazoline,
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ABSTRACT
The dissOciation ofalaninc in Dirncthyl follllalnidc lnixturcs ovcr thc tcmperaturc

range 293.15-308。 15K,has bcen studied by direct conductance measurements.The
acid dissOciation at each temperature was investigated at solvent composition(X2)

involving O。 141.

Thc conductance measurements enabled thc estimation of thc degrcc of the acid

dissociation,the inolar conductivity ofthc acid at inflnite dilution and the activation

energy lor the movement of catiOn and anion ions the in solvent lnixture at inflnite

dilution.

The resulting data have bccn uscd tO dcterlnine the dissociation constant and the

associated thermodynanlic functions fOr the acid dissociation in the solvent inixture.

At temperaturc in thc rangc 293.15‐ 308。 15K.The pKal and pKa2 increased with
increasing tcmperature.

INTRODUCTION
There is a lack of knowledgc regarding the dissociation of alanine in

dimetllyl fromamide m破 tures despite numerous studies on the
dissociation and thermodynarnic properties of the acid in a number of

other mixtures(1)

Anlino acids are comprised Of basic anlino and acidic carboxyl
functiOnal groups as weH as a characteristic side chain acid from

participating in cOndensation reactions that lead to peptide forrnation,

the anlino and carboxyl groups give the anlino acid unusual electrolytic

properties(2).The amine group is protonded to fOrm~ハリ∫atlow pH.

The carboxylic acid group is deprotonded to forrn~Ca2~ at high pH。

The sequence of these anlino acids in the protein polypeptides
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determines the shape, properties, and hence biological role of the

protein that function as chemical messengers and as intermediates in

metabolism . The study of the behavior of the amino acids in aqueous

solutions is useful models for understanding the thermodynamics
behavior of proteins(3,4). The physical and chemical properties of
proteins are determined by its constituent amino acids(5). The study of
the dissociation constant and the associated thermodynamic properties

of acid mean of investigating the change in the solute-solvent
interaction patterns that are attributed to the variation of the solvent

composition Such investigations include studies of glycine in 50

massoz water . glycine in pure water and in 50 mass% methanol-water,
and glycine in 0.05,0.1 mole fraction of 1.2-propanol-water from 5 to 45

oC . The change in pka as a function of the properties of mixed solvent

which allow a wide range in the dielectric constant can provide useful

information concerning the nature of solute-solvent interaction patterns

in binary solvent systems(6).Various measurements of thermodynamic
properties of aqueous solutions of amino acid have also been reported as

a function of temperature in the geochemical literature , including molar

volumes, densities, and molar heat capacities(7-9) Amino acid

dissociation constants have also been reported as a function of
temperature(l0) .The effect of temperature on the thermodynamic

ionization constants of compound with dipole moments greater than

those of the o-amino acids has not here to for been studied. In this paper

results are given for dissociation of alanine in dimethyl formamide

mixture at various temperatures from direct conductance measurements.

MATERIALS AND METHODS
Alanine 99Yo pure (BDH), was used after re-crystallization from

doubly distilled water They were dried and stored in a glass

desiccators over PzOs. Dimethyl formamide (DMF) of purity > 99oh

obtained from fluke was passed through a freshly prepared activated

molecular sieve without any further purification. The solvent containing

40% WW DMF water was prepared by mass ratio using doubly

distilled water and then used for preparation of amino acid in the

concentration of study.
Viscosities were determined using a suspended level ubbelohde

viscometer. The flow times were recorded electronically with an

electronic timer of precision t 0.015 and the temperature of the bath

was controlled to be better than * 0.018 Co. The instrument was

calibrated with distilled water. Flow times were reproducible to 0.015(ll)

. Tacussel electronique conductometer, type CD810, was used to
measure the conductivity of the deionized water and of the prepared

solutions with an accuracy of lt10-e S.cm-l(I2).

90



Al- Mustansiriya J. Sci Vol. 21, No 4, 2010

The dielectric constants were measured using Radelkis precision
dielectrometer type oH -302 of maximum error on the dielectric
constant scale of (2o )(13). Densities of the mixed solvents were
measured with the help of digital precision system DMA 6o/602(Anton
paer) the reproducibility of density measurements was +3x10-5 g.cm-3.
Details of the system and the calibration procedure were adequately
covered in previous work(r2). The density and the dielectric constant
data of (DMF) at various temperatures have been used to estimate the
appropriate values of the Debye-Huckel-onsagar constants A and B
using the relation ships :

. 82.4 8.2x105A=---------V Ancl B=----- zt
rt (DT)/2 (Df1zz

where D , Tl and T represent respectively the dielectric constant ,
the viscosity and the temperature ; the resulting values of the constants
A and B are presented in table I .

The solvent composition was expressed in terms of the mole
fraction (x) of Dimethyl formamide in the DMF * water mixture. The
investigation covered one solvent compositions (x) which was 0.141
corresponding to 40Yo weight percentages of DMF in the mixtures.

RESULT AND DISCUSSION
l. Degree of dissociation

The acid dissociation of amino acids offer interesting examples
of the relations between the function Ka and the true or
'thermodynamic' constant Ka of alanine In the dissociation of
alanine(la).

* H3NCH 2cH zco;
KH=2.3 -H+ K22:9.7

in base

Neutral

in acid
* H3NCHCH 3CO2H

The microscopic constants are defined in terms of particular
ionic species Kll, Kl2, K2l, K22 and so we define the first acid
dissociation constant Kl, a macroscopic dissociation constant by

* __@+)[(+ u rNcu ,cH 2co;)+(H 2NCH 2cH 2co2H)]t 1+H|NCH,Cq2CO2H)

And second acid-dissociation constant is given by
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t=      Ю

An anlino acid is said to be isoelectric at the pH at which there

are equal concentrations of the positively and negatively charged folllls

setting(H3N+CH2COO‐ )
And substituting from equations(2)and(3)yieldS

(〃
+)λ
oθ′θcrrた  = 

し
・ヽ 2

Which rnay be written

′〃f=:0カ
(1+′κ
2)                              

・̈(4)

canbellll∬
Sagerr‖

1118n for incompletely dissociated electrolytes,

A=a[ Ao - 1l+ B lt 
o) @cf t z, ...(s)

are onsager constants and

electrolyte at infinite dilution,

Aois the molar

Eqn。(5)may be
Where A and B

conductivity of the weak
written as:
1\= a /f
Where

A-= Ao-(l +atl@c)ttz

A-= Ao-K (LC/ r)rl2

.¨ (6)

…(7)

…(8)

A- is the molar conductivity of I mole of free ions, at the

concentration C mole per liter, at the actual ionic concentration in the

solution, where K , representing A+ B/t', is constant for a given solute

in a particular solvent at a definite temperature.

In order to estimate the value of cr in Eqn.(6), an approximate

value of A, for amino acid, for a given solvent composition and

temperature, was first made by extrapolating the experimental data of
r against (C)"' .

As a first approximation, A- in the term' (Lc ll{)y'? of Eqn'(8)

was then taken as equal to A, and hence apreliminary value of A could

be derived from Eqn.(8), by utilizing the experimental value of A at the

concentration (C). The result for A- , thereafter, inserted under the

square root sign in Eqn.(8), thus obtaining a better value of A- an here

of o. Using such values of A- and q in Eqn.(7), it was possible to derive

the correct values of n, from the plots of A- values against the

coresponding values of (crC) % 
.

Table 3 gives the resulting value of x2 at a given temperature.

The exact values of A, could be derived, as mentioned earlier, fromA-,
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(oc)' for solvent mixtures and temperatures and data obtained are
presented in table 3.

The values ofn, (table 3) are then plotted against the
experimental temperature (T) as indicated in Fig. (l).
Fig. (l) shows that L,at X2 : 0.141 followed the sequence

30D303>298>293, implying an increase in A, with increasing
temperature.

The change in^, with change of temperature in the range 293.15-
308.15 K is seen in Fig. (1) to be almost linear suggesting a constant
dependence of A, values on temperature over the range referred to
above Thus, the increase of temperature invariably results in an
increase of ion conductance. Since the conductance of an ion depends
on its rate of movement, it seems reasonable to treat the conductance in
a manner analogous to that employed for other processes taking at a
definite rate which increases with temperature, thus:
Ao:Ae-E/Rr ......(9)

Where A is constant, which may be taken as being independent
of temperature over relatively small range; E is the activation energy of
the processes which determines the rate of movement of ions, R is the
gas constant and T is the temperature in Kelvin , Eqn.(9) may be written
AS:

d lnA.o / dt = (t/ L)(d Lo I dt) = E I RT2
and

E=aRTZ (10)

Wherea = (l/ L')(dL,,ldt) i, the temperature dependence of A,,.

From the slopes of the lines in Fig. (l) it was possible to evaluate the
corresponding values of E, from Eqn.(10) , that cover the temperature
range 293.15-308.15K, the such values of A, have then been combined
with the appropriate values of d A, /dt to calculate the values of a and E .

Table 4 gives the values aondE alanine acid in Dimethyl form- amide
at infinite dilutions.

2. The Dissociation constant for the acid
The relation between the function Ku and the true or

"thermodynamic" constant K of alanine may be written as :

K=Kaノ十/‐ 。
(11)

Where Ka=α2C/(1-α )。
If the solution is sufflciently dilute for the]Debye― Hukel law to

applicable,it fo1lows,for alanine type electrolyte,that

zθg/十 =zog/~=― И(αC)1/2       .… ………………̈ (12)
The ionic strength,1/2Σ qィ ,being equal to
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1/4(κイ)+(κイ湖,i・ e・ ;tO αC.
Eqn。(12)may be expressed as:
Zοgκ =ιοgκα -2/(α C)1/2

The plot Log Ka , obtained at various concentrations C, against

(uC)ll2 should be thus give a straight line of intercept Log K.

(13)

Combining equations(6)and(13),one

Lοgメ(=10g[7「
Iイ)llIス5]-2И

(Aθ /A― )-2

may written :

(14)

SinceA- for various concentration can be obtained from
conductance data (Table 2) and On sager Eqn.(7), by method already

described in the previous section, it would be possible to derive the

values of the dissociation function ka for various acid concentration ,

and the Ka2 is obtained from the Eq.(13) :

Ka2=4α 2C2/1~α ……………………(15)

and , thereafter, calculate PHr from Eqn.(4) Such results for the

dissociation of alanine in Dimethylformamide mixture at

different temperature are given in (Table 5) .

The manner in which the pK values change with temperature as

described in Fig. (3) , suggests a relatively large dependence of pk on

temperature; The dissociation constants ( Kr and K2 ) of alanine derived

in the present work (Table 5) are substantially less than those

reported(16''') fot the acid in water and in a number of other solvents.

This is likely to be due to greater basicity and lower dielectric constant

of DMF mixture than water.

The dependence of pk values for alanine dissociation in DMF mixture

an temperature could be expressed as:

′ス「=考単一 生2+И3r
Where Al,A2 and A3 are values a given solvent composition

(x:0.141) over the temperature range 293-308k Inserting the

appropriate values of pk and temperature from table (5) in Eqn.(16), the

values of the constant (A1,A2,A3 ) could be calculated and the results

are given in table (6).

3. Thermodynamic of the acid dissociation :

The standard thermodynamic function for alanine dissociation in

DMF mixture may be calculated from equations 
(r8) 

as following :

(16)
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LGo = (Rlnlo) (Ar-A2T+472 )
tHo = (Rlnl0) (At- AlT2 )
ASo = (Rln10) ( Az- 24r)
△Cttο =(RIn10)(-2И3r)
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(17)

………………………(18)

………………………… (19)

………………………… (20)

2.

3.

4.

Table (7) summarizes the values of the standard thermodynamic
functions which have been derived by Eq.(17) to (20) for the
dissociation of the alanine in DMF mixture at four temperature .

From the Table (7) could be obtained the information as following:
The value of AGo is negative values for pk is refer to spontaneous
reaction at all temperafure reflect the non spontaneous reaction .

The values of AH is high negative values at all temperature is refer the
large exothermic step .

The values of ASo were generally negative which did not change
significantly with the variation of temperature .

ACop values were negative for solvents with x2:o.l4l, ACop reflects ,
the effect of temperature on Ho so that one can write
弔=″
°/″ (21)

It is shown in Table(7) that the negative sign of ACop, is due to
decreasing tendency of AHo with the increase temperature .Thus the
relatively more endothermic behavior and the greater increase in ASo .

The two sorts of interactions have to be considered ; the first the
maximum interaction between the two components of the solvent
mixture and the second is the expected strong solute solvent
interaction due to the polarity and possibility of hydrogen bounds
formation.

The values of ASo were generally negative which did not change
significantly with the all temperature The values of AS for pka
decrease refer to decomposition of alanine is order the reactant at
second stape pka2 .

Moreover, the high negative AH values at this stage indicates that the
undissociated acid molecules are highly stable so that the release of
these molecules and subsequent dissociation stage should highly be
endothermic.

Table -1: Dielectric constants (D) , viscosity , and the onsager constants (A and B)
br di form amide at four tem
X, T/K Dialectic(D) Viscosity Values(A) Values fB)

0.141

293 63.01 2.338248 1.418005 0.3268874
298 62.22 2.039288 1.264859 0.3497220
303 60.32 1.810804 1.103171 0.3318375
308 54.39 1.561893 0.994360 0.3781892
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Table -2: Values of A (S mol-r cm2), ,f (S mol-l cm2;, o and Ka (mol L-r; for.

versus concentrations C lmol L-l; of alanine in dimethyl formamide + water mixture

at different temperature (293. I 5-308. I 5)K at X2 = g' 1 41

Table -3: Values of the molar conductivity dimethyl formamide at infinite dilution

(Ao/S mol-r cm2; atxz:0.141 and different temperature (293.15-308.15)K .

Table -4: The temperature coefficients (o) and the energies of activation (E) at

infinite dilution as a function of the Xz=0.141

T/K Conc. Values
A

一
Ａ α Kal KaZ pHl

293.15

0.0181662 1.953 2.829126 0.690319201 0.207954371 0.001412245
0.014678308

0.0338056 1.187 2.813263 0。42192998 0.010410917 0.000593988 0.010707911

0,0564004 0.608 2.833633 0.214565542 0.003305919 o.000160027
0.003385933

0.0883981 0.477 2.802611 0.170198433 0.003085885 0.000185711
0.003178741

0。 192991 0.2351 2.791036 0.084233955 0.001495295 9。72324E-05 0.001543911

0.33067 0.1775 2.745536 0,0646504 o.001477622 0.000126354
0.001540799

298.15

0.0181662 1.981 2.937793 0.674315719 0.025362605 0.001242743
0.013302674

0.0338056 1.215 2.921167 0。415929661 0.010012978 0.00056316 0.010294558

0.0564004 0.6609 2.932632 0.2253607 0.003697763 0.000188001
0.003791763

0.0883981 0.4852 2.911797 0.166632495 0.002945274 o.000173536
0.003032042

0.192991 0。2416 2.89837 0.083340894 0.00146233 9.40807E‐ 05 0.001509371

0.33067 0.1804 2.856409 0.063156222 0.001407861 0.000117606
0.001466665

303.15

0.0181662 2.358 3.541645 0.665792308 0.024094904 0.001165703
0.012630304

0.0338056 1.281 3.542185 0.36164119 0.006925954 0.000338693
0.0070953

0.0564004 0.6808 3.555624 o,191471314 0.002557374 0.000110469
0.00261608

0.0883981 0.5008 3.536552 0.141606853 0.00206525 0.000103398
0.002116724

0.192991 0.2544 3.522079 0.072230066 0.001085257 6.05129E‐
05 0.001115514

0.33067 0.1833 3.489271 0.52532463 o.000963132 6.6921E‐
05 0.000996593

308.15

0.0181662 2.599 3.918082 0.663334764 0.023742767 o.001144427
0.012443597

0.0338056 1.423 3.917529 0.363239174 0.007004831 0.000344064
0.007176863

0.0564004 0.7728 3.929234 0.196679556 0.002715888 o.000120507
0.002776141

0.0883981 0.5307 3。918334 0。 135440215 0.001875613 8.98243E-05
0。001920525

0.192991 0.2949 3.888681 0.075835483 0.001200971 7.03076E-05
0.001236125

0.33067 0.2398 3.829103 0.062625633 0.001383522 0.000114602
0.001440823

X2 temperature

0。 141

293.15 298.15 303。 15 308。 15

Values of Ao

3.414 3.511 4.08 4.53

X2 dAo/dt Ao slope E(KJ/mole) α

0.141 1.852 0.0140 0.008109 0.15224 2x10‐ 7
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Table-5: Values of pK for the dissociation of alanine in diethyl form amide * water
mixtures at four temperature atX2:0.141

Table -6: values of the temperature dependence constant Al, A2and 43 at
Xz=O.141 of DMF * water

Table-7: Values of pK for the dissociation of alanine in dimethyl formamide * water
mixtures at four temperature at X2=0.141

3

2.5

2

Al.5
1

0.5

0

300

TノK

Fig.-l:Molar conductivity 13 mol-l cm-2; of alanine in DMF * water mixture as a
function of the temperature T

X, T/K pKl pK2 pHl

0.141

293.15 1.937 1.0089 1.407
298。 15 2.408 1.860 2.178
303。 15 2.668 1.875 2.254
308。 15 2.801 1.948 2.3403

Values of P Al A2 A2
PKal 1.52x103 19.42 0.068
PKa2 3.4x103 4.543 0.0496
PpHl 2.64x10」 19.51 0.0346

Values of P T/K △G°

J/m01
△H°

J/mol
△S°

J/mol
△cp°

J/K*mol

PKal
293.15 ‐25.8 41 ‐393.661 -765.445

298。 15 ‐23.8 45 ‐406。 732 -778.507
303.15 ‐21.7 49 ‐419.786 -791.57

308 5 ‐19。6 53 -432.848 ‐804.632

PKa2
293 5 ‐9.14 47 ‐471.188 -558。764
298 5 ‐6.76 50 -480.714 ‐567.769
303. 5 -4。33 53 -490.24 ‐577.29
308. 5 -1.86 56 -499.767 …586.81

PpHI
293. 5 -19.2 -64.8 -155.544 ‐3890.61
298. 5 -18.2 -84.4 …221.937 ‐3957.
303. 5 ‐17 -104 …288.329 -4023.39
308. 5 ‐15。4 -125 -354.722 -4089。 79
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Fig -2: Log PI Versus ,Fe , (C) expressed in moles per Liter

Fig -3: pKl , pK2, and pHl value of alanine as a function of temperature

１
ｌ
ｊ
ｌ
ｌ
ｌ
１
１
ｌ
Ｌ
一
２９０

５

３

５

２

５

１

５

０

３

２

１
．

０
．

R2 = 0.9336

）
Ｖ

ａ

３

５

２

５

１

５

０

２

　

　

１
．
　

０
．

Ｌ̈

98

◆

R2 = 0.677

５０３鰤

　

＝

５９２

R2 = 0.7443

５０３鰤

　

＝

５９２



Al- Mustansiriya J. Sci Vol. 21, No 4, 2010

REFERENCES
l. Philip , S. B. and Christina A. B., Organic Chemistry ; A brief

Survey of concepts and application Prentice Hall Inc. London 6th ed
(2000).

2. John, E. K and Michael T. , L. 21,8743-8750 , Amino Acid
Adsorption onZeolite B (2005).

3. Peter, A. M. , Harpers Biochemistry, Drwael California, 26th
ed(1993).

4. Zena, M. s., A study of some physical properties for amino acid
solutions in aqueous and acidic media over temperature range
(293.15-308.15) k M. Sc, thesis, Naharin Universiry(2005).

5. Wade, L. G., Organic chemistry. Prentice Hall, Inc. New Jersey,
4th ed(1999).

6. Jia'Zhen Y., Jie w. and Han L.,Journal of Solution chemistry
,vol.2|,No.1l, , Thermodynamics of Amino Acid Dissociation in
Mixed solvents , 3:Glycine in Aqueous Glucose Solutions from 5 to
4s(tee2).

7. Clarke, R. G.and Tremaine, P. R., B. Amino Acid Under
Hydrothermal conditions : Apparent Molar volumes of Aqueous o,-
Alanine, B-Alanine, and Proline at temperature from 298 to 523 K
and Pressures up to 20.0 MPa. J. Phys. Chem., 103,5131-
st44(leee).

8. Hakin, A. W.; Duke, M. M.; Groft, L.L.; Murty, J. L.and Rushfeldt,
M. L., calorimetric Investigations of Aqueous Amino Acid and
Dipeptide Systems from 288.15 to 328.15 K can. J. chem..73,725-
737(tees).

9. Clarke, R. G.; Hnedkovsky, L.; Tremaine, P. R.and Majer, V.,
Amino Acids under Hydrothermal conditions: Apparent Molar Heat
Capacities of Aqueous q,-Alanine, B-Alanine, Glycine, and proline
at temperature from 298 to 500 K and Pressures up to 30.0 Mpa. J.
Phys. Chem. B. 104,1 l78l-1 1793(2000).

10. Hidetada N. Kuwabara K. , and Giorgio, C., J. Chem. Eng.Data,53,
679-627, Temperature Dependence of the Dissociation constants of
Several Amino Acids(2008).

1l.Isa, S. A. and Farhafl, A. M., Partial molal Volume and viscosity
study of glycine, Dl-Alanine and Dl,-Valine in aqueous dimethyl
formamide solutions at 298k. Iraqi, J. Sci, 4lA, (!:6a-77(2000).

12. Al-Namer, J. S., The Electrochemical behavior of hydrochloric acid
glycine and Dl-Alanine in glycerol - water and ethylene glycol-
water mixtures - ph. D. thesis, Naharin University (1994).

13. Al-Noori, M. K. , Al-Namer, J. S. and Isa, A. S., Partial molal
Volume and viscosity study of glycine and Dl-Alanine in ethylene

99



Study Of Dissociations Constants and Association Thermodynamic Functions of Alanine Acid In

Dimethyl Formamide Mixtures By conductance Measurements 
Ahmed , Haeder , Muna and Ahram

glycol-water mixture at different temperatures, Iraqi, T. Sci, 42A,
(2): t2(2001).

14. Robinson, R. A. and Stockes, R. H.,Electrolytic solution. Butter
Worths, 2nd ed, P.94(1970).

l5.Hrned, H. S. and Owen, B. B., The physical chemistry of
Electrolytic solution, Reinhold, New York (1950).

16. Azzouz, A. S.P and Othman, S. S.,The dissociation constants of
benzo aldoximex, J. Edu. Sci. 26, 86(1997).

17. Salah, R. A., Electrochemical studies of the thermodynamics of
dissociation and transfer of glycine. M. Sc. thesis, Baghdad

University(1985).
18. Jalal, M. S., Nasrin, M. and Naema, A. H., Dissociation constants

and Association thermodynamic functions of acetic in urea water

mixtures from conductance measurement, Iraqi, J. Sci,3l,l,l(1990).

100



Al- Mustansiriya J. Sci Vol.21,No4,2010

Study of Some Cucurbita moschata Duchesne expoiret Leaves
Components and Effect of Its Extracts on Different

Microorganisms and Identification of Some Flavonoids by
HPLC

Abdul Kadir M. N. Jassim
Department of Chemistry, College of Science, Al-Mustansiriyah University

Received 18/2/2009 - Accepted 20/6120t0

a,.-).ill
Cucurbita moschota tyjt ct+ ,.!l-,,-ri .,f er5.ll all.;ill i.r6" l+.SJl crl;-&Jl i-l-:n- Ltrr.tt ,"'t. r
il-:^l- i.+t li.J--sltr,#jul Or-l=:*ll JJ- 6iLtlt6_,+li i! . Duchesne ex poiret
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. sl+jiljtJ o$ytJt_e crt+Jiil& *ru y
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q!-*Sll; ,J- tJl c,L-lij*ll ;r3b i*t_,;r .: tx
s Proteus mirabilis,\A r^ L'it ohj Yur lJ$ij &/ + 50 j$lll 0i LJ d.r-

_r -Eslll4+It-! &/+10 j$lll JK Lig .Jr-Stt L-lij*lt ot+j i-ri Staphylocooys oLreus
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ABSTRACT
In this study, the chemical components of the Cucurbita moschota Duchesne

ex poiret leaves in the watery and alcoholic extracts were identified .The results
showed that the extract had acidic nature and contain : glycosides ,tannins ,phenolic
compounds ,flavonoids and proteins ,while the alkaloids , saponins and resins were
not found.

The effect of these extracts on different microorganisms were studied .lt has
been found that 50 mg/ml concentration was effective inhibitor of the gromh of
the Staphylocoous aureus and Proteus mirabilis,specially when alcoholic extracts
was used , while the l0 mg/ml concentration was efficient to inhibit fungal growth
such like Aspergillus niger and Aspergillus flavus.The result also showed that there
were high concentrations of the following trace elements in the leaves Na, K, Mg
with 14.9, 13.6, 12.4 ppm , respectively and low concentrations of Zn, Fe with
3.1,2 ppm , respectively. The flavonoids were identified using high performance
Iiquid chromatography (HPLC), as compared with standard .The results showed
present of kaempferol ,while morin was not found.

INTRODUCTION
The Cucurbitaceae family consists of 90 genera and approximately

700 species .The Cucurbitaceae are characterised by long flexible stems

,a crawling or climbing growth habit and fruit that differ widely in
colour and shape ,having a thick and impermeable skin protecting a
juicy fibrous pulp(l).

The majority of the Cucurbitaceae used as food such like Cucurbito
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It considered (an ancient classical Latin name, also called ,Pumpkin

,squash ,Marrow ,Gourd ,etc. . . ) ,as the most important genus

economically and is represented by three species cultivated in Iraq :

Cucurbita moschata Duchesne ex poiret , Cucurbita maxima Duchesne

ex poiret, Cucurbita pepoL..
The leaves of this herb ,broadly ovate-cordate ,less deeply lobed

less scabrid ,often marked with white a long the vein ,the lobes

triangular ,petiole with rather slender scabrid hairs ,8- 19 cm. long ,

fruit-stalk often long ,markedly expanded at attachment to the fruit

,seeds l1-12mm. long ,with a some what ragged margin (2).

The Cucurbitaceae have long been cultivated not only for food but

also for their medicinal properties 'Particular medical properties have

been attributed to part ofthe fruit and the plant .

Cucurbita or Pumpkin has received considerable attention in
recent years because of the nutritional and health protective value of the

seeds as well as the polysaccharides from the fruits (3'4).A slice of
gourd pulp (lagenaria) mixed in one liter of water was used as laxative

to treat intestinal diseases and to satisff thirst .The seeds were noted as

an effective remedy against taenia ,a parasitic worm that is paralyzed by

the action of Cucurbitine (3-amino-3-carboxypyrrolidine) contained in

the skin of the seeds ( 1). Preliminary Investigation showed that

Pumpkin-rich diet could reduce blood glucose(3,5,6),and the active

polysaccharides from the Pumpkin fruits could obviously increase the

ievel of serum insulin ,reduce the blood glucose levels ,improve
tolerance of glucose ,and hence could be developed as new anti-diabetic

agent(7,8).Many other researcher mentioned the chemical composition

,anti-complementary activity and extraction of different component of
C uc ur b ita mo s c hat a (9 - 13).

Flavonoids , a large group of compounds that ubiquitously exist in

natural products ,and have been considered as active ingredients of
many medicinal plants .Generally ,they have the structure of a 15-

Carbon skeleton ,consisting of two phenyl rings and a hetrocyclic ring
(la).High performance liquid chromatography HPLC has been

employed to characterize and identiff the falvonoid (kaempferol) in this

plant .

Accordingly ,the leaves of Cucurbita moschata has drawn the

attention for researches and consumers and an understanding of the

chemical and pharmacological properties should be of importance from

scientific points of view ,therefore, this study is aimed at evaluating the

leaves components ,trace elements ,ash contents ,pH , and effect of its
extracts on different microorganisms and identiff the flavonoid
(Kaempferol) .
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MATEzuALS AND METHODS

Collection and treatment of samples:
The leaves of cucurbita moschata were collected from Baghdad

,Iraq ,in November which classified and applied to the Flora of Iraq (2)
.The leaves were transported to the laboratory ,washed with
water,cleaned with filter paper or soft clothes to remove all traces of
dust and insects , then dried in shad 25-30'C for one week, with
continuous overturn to prevent mould .weighed ,ground in a mortar and
pestle ,placed in airtight bottles and stored in the dissicator for
extraction.

Preparation of extracts:
a) Watery extract:

Air dried leaves (50 g) were suspended in one liter of
distilled water and left for 24 hrs at 35'C with continuous stiring in
shaking incubator .Then the mixture was filtered by filter paper ,the
filtrate was centrifuged for l0 min. at 2500 rpm ,and the extract
evaporated to dryness at 40"C in the incubator. pH of the extract was
determined using pH-meter (orion,SA720) .

b) Alcoholic extract:
Prepared as in watery extract described above ,but with

using 70oh ethanol instead of water to give alcoholic extract powder
(15-18).pH of this extract was also determined.

Determination of Ash content:
Dried leaves (2 g were taken and heated at 900'C for 20 min. in

muffle furnace until the material converted to white powder ,cooling
,and the percentage of ash content was determined (19).

Chemical detection of the plant components:
The chemical components of the prepared watery and alcoholic

extract were detected (15-17, 20).They included: glycosides, proteins,
saponins, phenolic compounds, tannins, resins, flavonoids and
alkaloids.

Determination of trace elements:
Dried leaves (3 g) were taken and mixed with 8 ml of

concentrated nitric acid and 2 ml of 600/o prechloric acid in conical
flask, the mixture kept for 24 hrs which covered with watch glass .After
that it was left for another 6 hrs at the sand bath at 80oC ,until the
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digestive material converted to white powder 'Deionized water 8 ml

was added to this powder, and the trace elements were determined (19)

by (Shimadzu AA-67O,Flame Atomic Absorption Spectrophotometer).

The biological activitY:
The biological activity against various bacterial species was

determined by using wells-diffusion method. From gram negative

bacteria ,Proteus mirabilis was chosen while Staphylococcus aureus

was used as gram positive bacteria 'From fungi lspergillus niger ,

Aspergillus flavus were chose These isolates were obtained from

department of Biology/College of Science /Al-mustansiryih University
.The concentrations for both extracts were 1,10,50,100 mg/ml (17,18) .

HPLC Analysis:
Analysis of flavonoids ,Kaempferol and Morin, were carried out in

chemical research center, ministry of science and technology ,by using
(Shimadzu ,LC2Ol0A,Japan) HPLC .Standard solution (25 ppm in
methanol) were prepared (standard Kaempferol and Morin were kindly
gift from Dr.Mohammed Mustafa Radi).

A luna 5U Cl8Column(250mm x 4.6 x 5pm)Was used and

coupled with 20pl at 40"C with a linear gradient mobile phase

containing solvent A (water) ,solvent B (acetonitrile) and solvent C
(5% formic acid in water ,v/v) with flow rate set at 0.2m1lmin' .

The linear gradient program started with 88% A:10% B:2%o C (vlv)
and finished at 73%o A:25o/o B:2Yo C (v/v) with in l0min..The
chromatograms were recorded at 280nm. Standard and leaves extracts

samples were made at (25ppm) then analyzed directly by HPLC (21).

RESULTS AND DISCUSSION
Our results show that pH value for watery and alcoholic extracts

are pH:6.49,6.87, respectively (This also means there is no alkaloid in

the extracts) .The Ash content for the Cucurbita moschata leaves is

(15.5%).The qualitative chemical analysis of the watery and alcoholic

extracts are represented in Table l.Which shown, that leaves contents

ate (glycosides,proteins,tannins,flavonoids and various phenolic

compounds) similar results are also obtained by other studies (8,22)'

while the alkaloids ,saponins and resins are not found.
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Table-l: chemical components analysis for watery and alcoholic extracts of
C ucurb ita mo sc hata leaves.

components
■Rёs111
‐
Watcり
extract

|IRII1111
A106h61id

llextract‐ |

Glycosides

Iodine test
Molish test

Benedict test

Blue ppt. Violet
ring Orange ppt.

Ve―

Ve十

Vc―

Ve‐

Ve+
+Vc

Proteins Folin-Ciocalteau reagent Blue color Vc十 Vc十

Saponins
Fast stiring

Mercuric Chloride
Dense foam for long

time White oot.
Ve
Ve

＋

　

［

Ve‐

Ve‐

Phenolic
compounds

Aqueous%1
Ferric chloride Green ppt. Ve十 Vc¨

Tannins

Aqueous%l
Ferric chloride
Lead acetateo/ol

Green ppt.
Preface yellow ppt.

Ve+
Ve+

Ve¨

Ve―

Resins
Ethanol+Boiling*D.w. No turbidity Ve‐ Ve‐

Flavonoids

aqueousoZl
Ferric chloride

Ethanol hydroxide alcohol

Green ppt.

Yellow ppt

＋

　

　

十

ｅ

　

　

　

ｅ

Ｖ

　

Ｖ

ｅ

　

　

　

ｅ

Ｖ
　
　
Ｖ

Alkaloids

Mayer's reagent
Wagner reagent

Picric acid

No white ppt. No
Brown ppt. No

Yellow oot.

Vc‐

Ve…

Ve―

Ve¨

‐Vc
‐Ve

The trace elements in Cucurbita moschata leaves are
in Table .2 .which shows ,high concentrations of ( Na ,K ,
14.9, 13.6, 12.4) ppm, respectively and low concentrations
with ( 3.1,2) ppm, respectively ,and ( Mn ,Cu ,Ni ,Cd
founds .

represented
Mg ) with (
of ( Zn,Fe)
) were not

Table-2: The trace elements contents of Cucurbita moschota leaves.

Trace elements
Concentration

(ppm)

Sodium Na
Potassium K
Magnesium Mg
Zinc Zn
Iron Fe
Chrome Cr
Manganese Mn
Cadmium Cd
Nickel Ni

14.9

13.6

12.4

3.1

2.0

Nil

Nil

Nil

Nil

く
υ
（
リ
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The effect of these extracts on different microorganisms were

studied and compared between them .However ,the results can seen in
Table .3 ,which they show that the concentrations 50,100 mg/ml exhibit
very effective inhibition towards the two types of bacterid, P. mirabilis

,gram negative bacteria and ,S. aureus,gram positive bacteria specially

for the alcoholic extract ,while less inhibition effects were seen for the

same concentrations when the watery extract was used .In general ,

when the both extracts were tested against the intended bacteria they

were found to possess no activity at concentration of I mg/ml .

-3:The effect ofwatery and alcoholic extracts of C″ θ夕rbノ′α′ηοsc力α′α

inst different bacteri

G) No inhibition zone
(+) Inhibition zone between (7-10) mm.
(++) Inhibition zone between (10-15) mm .

(++-r) Inhibition zone between (15-20) mm .

The watery and alcoholic extracts showed variable activity against

fungal species (Table .4). Concentration 10 mg/ml was effective on the

inhibition of the growth of intended fungal (A. niger , A. flavus) ,while
these fungal were not inhibited at I mglml with alcoholic extracts .In

watery extract 50 and 100 mglml were not effected to inhibit any of
these fungal species as compared with the alcoholic extract ,this result

may be due to the instability of the effective compounds in this

extracted solution .these finding needs more study to be confirmed.

Table -4 : The effect of watery and alcoholic extracts of Cucurbita moschata

represented by inhibition zone (mm) against different fungal species .

(-) No inhibition zone
(+) Inhibition zone between (8-16) mm .

Table

106

ted by inhibition zone (mm) against 1 les.

Bacterial species mg/ml (Al cohol ic extract) mg/ml(Watery extract )

1 10 50 100 I 10 50 100

S. aureus gram * ve )
+ +++ +++ + 十

P.mirabilis (gram - ve)
+++ +++ + +

Fungal species mg/ml (Al cohol ic extract) mg/ml(Watery extract)

1 10 50 100 1 10 50 100

A. niger 十 十 + + +

A. flavus + + + + + +
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However, antibacterial and antifungal activity may be due to
(glycosides and/or tannins andlor flavonoids like kaempferol andlor
proteins andlo various phenolic compounds) present in the plant extracts
,and these compounds have an activation effect on the bacterial or
fungal cells membrane which may be caused destroy of these
microorganisms by inhibit its activity (8,17) .

The HPLC chromatogram in Figure 1, shows the standard Morin
(A), standard Kaempferol (B) and leaves extract sample (C).

Identification of Kaempferol in leaves extract sample was
determined according to retention time obtained from standard run at
identical conditions but Morin retention time in leaves extract sample
was not identical with standard one.

The two major peaks were separated and detected with identical
value between Kaempferol (fig.l, B) with retention time 3.3 and
3.56min. and leaves extract sample (fig.l,c) with retention time 3.3 and
3.55min., while the major peak for Morin at 2.35min. .This confirmed
the presence of Kaempferol in the leaves of Cucurbita moschata andthe
Morin not found.

(B) standard Kaempferol

(C)leaves extract
Cucurbita moshata

Fig -l: HPLC chromatogram of (A) standard Morin ,(B) standard Kaempferol
,(C)leaves extract ,for Cucurbita moschata leaves.
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In Conclusion ,the present study confirm that the watery and alcoholic

extracts for Cucurbita moschata leaves posses in vitro antibacterial and

antifungal activity because of its content ,(glycosides ,tannins

,flavonoids like kaempferol ,proteins ,various phenolic compounds ,

trace elements) ,however if plant leaves extracts are to be used for food
preservation or medical purposes ,issues of safety and toxicity will need

to be addressed ,and this results will serve as a precursor for further
research and improvement sffategies of this important plant .
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ABSTRACT
The yield of roscmary cο S″αrルタs ψ θttα′お L。)from act市 e compounds was
investigatcd.Yield of canus tissuc was compared、 vith the intact plant production.
CaHus was induced in leaf cxplants and maintained On Murashige and sk00g

mcdium(MS)Supplemented whh 2,4‐ D and BAo Ma対 mum callus fresh weight was
obtaincd in thc cOmbinatiOn Of 2 mg/1 2,4-D and O。 5 mg/1 BA under 16/8 hrs
photoperiod, which reached 1780 mgo The (〕 C…MS analysis of leaf cthanolic
extracts revcaled the mOst abundant cOmponcnts;isOcamosol(5.85%),camphor

(3.88%),fcrruginol(4.53%),cinCOle(2.66%),vcrbenOne(2.50%)and bOmeol
(1.50%).The chemical analysis of callus ethanolic extracts showed the most
colη pounds but at highcr percentagcs than in lcafextractso QuinOlinc alkaloids,wcrc

found fOr the flrst tirne in caHus have been of great thcrapeutic valuc in

pharmaceutical industrics。

INTRODUCTION
Rosemary(RοS″″′″νs ttηε′″α′お)is a Very impottant medicinal
plant which belongs tO the farnily Lamiaceac,has been cultivated fOr a

long time[1].Rosemary is widely used as a culinary spice,and is also

used for its fragrance in soaps and cosmetics. Traditionally, rosemary

has been used inedicinany to improve lnemory9 relieve rnuscle pain and

spasnl,stimulate hair growth,and support the circulatory and nervous

systems[2].The family Lamiaceae contains an extremely wide variety

of aromatic plants,among this rich array ofplants yielding essential oils

[3].
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Labiates are known for their essential oils common to many

members of the family. Many of the active essential oils have been

isolated from various members of this family. Plant cells and callus

cultures have been extensively used to explore the possibility of
producing useful secondary metabolites through biotechnology

methods. fhe induction of callus growth and subsequent differentiation

is accomplished by the differential application of -glgwth regulators and

the control of conditions in the culture medium. with the stimulus of

endogenous growth substances or by addition of 
-exogenous 

growth

regulitors to Jhe nutrient medium, cell division, cell growth and tissue

differentiation are induced [4].
Plants are the traditional source for many chemicals used as

pharmaceuticals. Medicinal plants are used in crude or purified form in

ih. pr.putation of drugs in different systems [5]. -
The leaves of roslmary contain between (l.O-2-5)% essential oil,

such composition *uy *uikedly vary according to the chemo type and

the development stagp at whicir the plant has.been harvested' It is an

almost colorless to p-ale yellow liquid with a characteristics, refreshing

and pleasant odor [6].
Some of the *ti. commonly lavender, sage, rosemary, eucalyptus'

jasmine, lemon, orange, rose and tea tree oil [7]' Rosemary oils are

ia.gely used in traditiJnal medicine, in perfumery, phytocosmetic and in

liqioi manufacturing. EOs composition of rosemary comprise more

than sixty individual components of which major substances can

constitute uP to 89% of the EOs [8]'
Essential oils are produced using several techniques. Distillation uses

water and steam to iemove the oili from dried or fresh plants, and the

expression method uses machines to squeeze the oil out of the plants'

other techniques may use alcohol or solvents to remove essential oils

from plant materials [9].

MATERIALS AND METHODS
This study was carried out in the plant tissue culture lab', Biotech'

Dept., Al-Niahrain University during the period 11312009-11912009'

Rosemary plant was collected from the gardens belongs to College of

Science-Baghdad UniversitY.

Callus induction and maintenance

After surface sterilization, leaf explants were cut at the ends into

sections of approximately lcm in length. Expla_nts were placed on the

medium in petri-dishes (too * 15 mm). For callus induction the basal

medium was supplemented with various concentrations 0'0, 0'5, l '0 or

2.0 mg4 of 2,4_b, BA at the concentrations 0.0, 0.2, 0.5 or 1.0 mg/I.

For maintenance of callus cultures, the friable callus obtained from leaf

う
乙
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explants of rosemary were subcultured in 16 hrs photoperiod at25+2'C
on agar solidified MS medium containing 2.0 mgfl2,4-D and 0.5 mg/l
BA and 3oZ sucrose was added.

Preparation of leaf ethanol extracts
Powdered rosemary leaves (50 g) were soaked into 250 ml of 70%

ethanol. The mixture was kept for 24 hrs in tightly sealed vessels at
room temperature, protected from sunlight and mixed several times with
a sterile glass rod, the mixture was then filtered through Wattman no.l
filter paper. The extracted liquid was subjected to rotary evaporation in
order to remove the ethanol [10].

Preparation of callus ethanol extracts
callus was dried at 40"c for 24 hrs, ground into powder using

grinding machine or a mortar, then subjected to extraction. A quantity
of 10 g of callus powder was extracted with 50 ml of 70% ethanol by
soxhlet apparatus for 6 hrs at 60"C. The solution then evaporated to
dryness as mentioned above, then the extract was stored at 4oc in
refrigerator for future use [1 1].

G as Chrom ato gr aphy / Mass Spectrometry Analys is (G C-MS )
Analysis of the essential oils was performed using GC-MS (Agilent

6780-usA), equipped with mass selective detector and Hp-5 MS
capillary column (30m x 0.25mm, film thickness 0.25 pm). For GC-MS
detection electron ionization system with an ionization energy of 70 eV
was used. Samples were injected automatically in the split mode at split
ratio of I :100. All the tests were performed in triplicate.

RESULTS AND DISCUSSION
Maintenance of callus cultures

Table (l) revealed that the addition of 2,4-D exhibited a positive
effect on rosemary callus growth at the concentration of 2.0 mgll in
combination with 0.5 mgll of BA. Inclusion of 2,4-D at the
concentration of 2.0 mg/l gave significantly higher callus fresh weight
(1099.2) mg than other concentrations, while the lowest fresh weight
(75.5) mg obtained in 2,4-D free medium. Addition of 0.5 or 1.0 mg/l of
2,4-D gave 450.7,814.2 mg of callus fresh weight.
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Table-l: Effect of different concentrations of 2,4-D and BA and their interactions on

rosemary callus fresh weight (mg) grown on MS maintenance medium at 16 hrs

photoperiod (initial callus weight was 50 mg)

2,4-]D

(mg/1)

BA(mg/1)

0.0 0.2 0.5 1.0 Mean

0.0 52.8 56.4 112.0 81.0 75。 5

0.5 406.4 492.1 776.4 127. 450.7

1.0 559.2 878.5 1228.9 590.2 814.2

2.0 667.1 1103.5 1780.0 846.4 1099.2

Mean 421.4 632.6 974.3 4H.3

LSD≦ 0.05 BA:21.205* 2,4-D:21.205* BA x2,4-D:42.41*

The highest callus fresh weight obtained from BA treatment (974'3)

mg was ut tt. concentration 0.5 mg/l.Treatment with 1.0 or 2.0 mgfl of
BL gave 411.3 or 632.6 mg of callus fresh weight as compared to the

contiol which recorded 421.4 mg. The interaction between 2,4-D and

BA at the treatments 2.0 mg/l or 1.0 mgll of 2,4-D with 0.5 mg/l of BA,

resulted in maximum callus fresh weight (1780.0) mg or (12289) mg

respectively. The interaction between 2,4-D at the concentration of
2.0 or 1.0 mg/l and BA at the concentration of 1.0 mg/l gave 846'4 or

590.2 mg oflallus fresh weight. The interaction between 0.5 my'l of
2,4-D ana 1.0 mgll of BA gaye 127.0 mg of callus fresh weight, which

was less than the control treatment, whereas the interaction between 0.5

mgll of 2,4-D and 0.2 mgll of BA gave higher callus fresh weight which

reached 492.1mg. All the treatments were significantly higher than the

control (52.g) *g. rn. results are in agreement with [12] who proved

that rosemury .ullut grown on solid MS medium containing 2'0 mgfl

2,4-D increases in size. [13] found that induction and maintenance of

callus was obtained in MS basal medium supplemented with 2'0 mgll

2,4-D and 0.5 mg/l BAP, and the leaf segment showed the best response

for callus Induction of FlacourtiaiangomasLovr. [14] also studied the

effect of different concentrations of 2,4-D in the presence and absence

of calcium silicate on callus formation of three rice genotypes' Among

the combinations (l-2) mg/l of 2,4-D were found the best for callus

induction (100%) and maintenance. Cultures grown on MS medium

under a photoperiod of 16 hrs were mostly, friable, grew fast and large

in size. Lignt^nut been shown to be an important regulator in various

plant ,p..Lr, light has significantly enhanced callus initiation, callus

fresh weight *ut light dependent, this may be due to the influence of
both inadiation and light quality on callus cultures which is in
agreement with [15]. The daylight fluorescent tubes give important

emission bands at red and blue spectral wavelength. These conditions

have been found to give the best culture growth rates [16].
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GC-MS analysis of rosemary leaf extracts
Rosemary leaf ethanol extracts were tested by GC-MS, their chemical

composition showed about 12 components. Table (2) and figure (1)
showed that the most abundant component was isocarnosot ls.aszr;.The extract also contain camphor (3.gg%), feruginol (4.53%), cineole
(2.66%), verbenone (2.50%) and borneor d.sevo as a major
components. The composition of rosemary leaf extracts *u,
qualitatively similar to those obtained by other authors [17, lg] but with
different quantitative composition.

Table -2: Retention time and peak area (%) of the different compounds found inrosemary leaf extracts analyzed by GC_MS

Al- Mustansiriya J. Sci Vol.21,No 4,2010

Compound RT(min) Peak area%o
Cineole 8.80 2.66
_α
‐caryophyllcne H.71 0.40

Camphor 13.36 3.88
Borneol 14.44 1.56
Terpinen-4-ol 14.88 0.25
Non‐ identifled 15.59 0.59
Verbenone 16.26 2.50
2‐ methyl-4¨宙nylphcnol 21.09 0.15
Eugenol 22.85 0.09

57.58 9.65
Fgrruginol 58.70 4.53
Isocarnosol 61.69 5.85
Non identifi ed components 67.89

These differences in the chemical composition could be attributed to
climatic effects on the prants, besides tire following factors should be
considered when observing differences between stulies; genotypic and
environmental differences within species, sample extraction time and
extraction technique used to obtain the rosemary extract [19].
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Figure -l: Chromatogram showing the chemical rosemary leaf

ethanolic extract analyzed bY GC

GC-MS analysis of rosemary callus extracts

The GC-MS analysis of untreated callus of rosemary plant was

revealed the main constituents, their relative percentage of the total peak

area and retention times as shown in Table (3) and figure (2). The data

indicate that l8-21 components were identified in callus ethanol extract.

The major constituents being, cineole (4.44%), camphor (2.51%),

verbenone (2.30%),borneol (191%) and caryophyllene (0.64%). Callus

extract also contained Femrginol (1.59%), isocarnosol (1.27%), Stearic

acid (0.71oh), phytol (9.12%),qiunoline (16.75%) and many other non-

identified components.

Table -3: Retention time and peak area (o/o) of the different compounds found in

callus extracts anal GC― MS
Compound RT(min) Peak areao/o

Cineole 9.36 4.44

Camphor 15.10 2.51

Bomeol 16.58 1.91

Verbenone 19.04 2.30

5-oxymethylfurfurol 22.29 0.72

Eugenol 23.66 1.66

Carvoohvllene 31.59 0.64

Ferrusinol 58.07 1.59

Isocarnosol 61.89 1.27

Stearic acid 62.35 0.71

Bomvl acetate 64.41 1.66

Phytol 64.82 9.12

Ouinoline 67.11 16.78

Dihydronomorphinone 67.47 3.73

Sclareol 67.78 0.71

Non identified components 5398
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The data showed that callus extract produced high percent for some
constituents as compared with the same constituents in leaf extract.
Cineole percentage was reached 4.44% in callus extract of rosemary,
while it was found 2.66% in leaf extract. Borneol and caryophyllene
percentage was 1.91yo,0.64% in callus extract, while it was recorded
l.56oh, 0.40% in leaf extract respectively. Eugenol percentage was
1.66% in callus, while it was trace in leaf (0.09%). other constituents
such as, isocarnosol, bornyl acetate, phytol, sclareol and quinoline were
found only in callus extract at the percentages of 1.27, 1.66,9.12, o.7l
and 16.68% respectively, while they were absence in rosemary leaf
extract. It was clear that callus extract of rosemary plant contain more
constituents than that found in leaf extract and at higher percentages.
Quinoline alkaloids (which was found in callus) have been of great
therapeutic value, the antimalarial activity of these alkaloids has been
documented, besides their pharmaceutical uses, they are used frequently
in the food and soft drink industry [20].
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Figure -2: Chromatogram showing the chemical composition of rosemary callus
ethanol extract analyzed by GC
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INTRODUCTIttN
ElectrOmagnetic radiatiOn cOnsists Of waves Of electric and

m「gnetiC energy mOving tOgether thrOugh spaceo RadiO waves and

nllcrOwaves released by transmitting antennas are one form Of
electrOmagnetic energy.They are caHed Radiofrequency(RF)or energy

radiatiOn[1].

ElectrOmagnetic waves can be characterized by a wavelength and

a httmり詭wⅣdmざh麓ぬe若
蹄ぶ i嶼胤肥簿cycle Ofthe electrOmagnetic wave,w
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electromagnetic waves passing a given point in one second [2], and this
parameters are related through in this equation[3]:
E=hLt ...( I )

Where:
h: is Plank's constant
u: is the frequency of radiation
Since the speed of light does not change, high frequency

electromagnetic waves have short wavelength and low frequency waves

have long wavelengthf4].
The electromagnetic spectrum includes all the various forms of

wavelengths, to x-rays and gamma rays, which have very high

frequencies and coresponding to short wavelength[a]. The RF portion

of the electromagnetic waves have frequencies in the range from about

3KHz to 300GHz.[5]
The photon energies of (RF) electromagnetic waves are not great

enough to cause the ionization of atoms and molecules, therefore, (RF)

energy characterized as non-ionizing radiation, along with visible light,

infrared radiation and other forms of electromagnetic radiation with
relatively low frequencies[6].

THEORETICAL PART
(SAR) is a measure of the rate at which radiofrequency (RF)

energy is absorbed by the human body when exposed to radiofrequency

electromagnetic field[6,7] and it is usually expressed in units of watts

per kilogram (W/Kg) or milliwatts per gram (mw/g[a,8,91.
The mathematical conditions on the external boundary are low

reflecting, which means that the result will be influenced by the

limitation of the computational domain with sphere[I0].
A center-fed half-wave lenglh dipole antenna that emits

electromagnetic waves at the frequency of (l.8xl OeHzl is considered as

the electromagnetic field source[l 0].
In order to get closer to the parameters of a mobile phone, the

antenna is calibrated so that the power emitted is (0.125W) (the

intensity of the magnetic field is specified on the antenna). The lateral

surface of the antenna is considered to be a magnetic field emitter[10].

The electrical conductivity (o:0.48SAvI) and the relative

permittivity (e,:17.84), a value of ll00Kg/m' is assigned to the

equivalent mass density [10,11].
The strength of the induced electric field (E) and the specific

energy absorption rate (SAR) were calculated and displayed in two
planes.
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Limiting exposure guidelinesfr2] state, as a reference level, the(rms) value of (58v/m) as the maximum allowed electric field strengthat 1.8GHz. It is generally accepted that (sAR) is the most appropriate
metric for determining-e-lectromagnetic energy .*porur. in the very nearfield of a (RF) source[13,14].

The (SAR) can be determined at any point from the E-fierd by[11,15,16,17,23]: J L -)

sAR = 
olEl'

…(2)

Where:

lEl', is the maximar strength of the time harmonic electricfield[17]
o': is the conductivity (A-'m-r; of the tissue.
p: is the mass density (Kg/-)

In other hand, (sAR) is defined as that has been widery adapted,as the time derivative of the incremental energy (dw) absorbed by, ordissipated in an incrementar mass (dm) contained in a volume element(dV) of a given density (p), which desciibed by[18,19]:
sAR = lfgY) =, 

a ( aw ')

dt(dm)'at[p(ov)/ ...(3)

S Rヽ=,(半
) ".(4)

Where:
dw: energy absorbed
dm: the mass
dv: volume element
The Federal communications commission (FCC's) exposureguidelines, the Institute of Electrical and Electronics Engineers andAmerican National Standards Institute (ANSI/IEEE;, and the Nationalcouncil on Radiation. protection (NCRp) guidelines conducted by theworld Health organization (wFi9) in' 1ioeq, the carudian RoyalSociety (1999), and a review on mobile phones andhearthby an expertcommittee in the united Kingdom, this iact has been updated in light ofrecent reviews of the effects on human beings 

-of 
exposul toradiofrequency (RF) fields and limited.lhe sare expJsure to (RF) energyproduced by mobile devices (l .6WKg)[4,20,2t ;6,t11.The first two parameters of rSanl .rr..tr'are the electric andmagnetic fields, because the (RF) electromagnetic field has both anelectric and magnetic components,'it is often Jonvenient to express theintensity of the (RF) neta in terms of units specified for each
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component[4]. The standards and guidelines for personal safety in
radiofrequency (RF) and microwave electromagnetic fields dictate that

the electric and magnetic field strength to which a person is exposed

must exceed certain frequency dependent limits[3].
At frequencies above 300MHz is usually sufficient to measure

only the electric field to characterize the (RF) environment if the

measurement is not made too close to the (RF) emitterl22).
The total energy stored in the electric and magnetic fieldsl23l,the

electrical part is produced by a voltage gradient and is measured in

(volt/meter)[v/m], and the magnetic part is generated by any flow of
current and is measured in (Amperes/meter)[fum] that's is called

(Tesla)124,251.
The interaction of external radiowaves with biological bodies

produces intemal electric and magnetic fields that leads to give

tiological effects, but the magnetic field is more dangerous since it

penetiates and damages the living tissue more easily[24,18].

In addition to electric and magnetic fields, the frequency of an

(RF) electromagnetic wave can be important in determining how much

.r.igy is absorbed[a]. The frequency of maxima absorption is called the

,.roirn.. frequency (for humans it is betrveen 70 and 100MHz), and

depends on orientation with respect to the incident field[26,18].

The distance is effected in the (SAR) too, and the maximum

electric field values were measured from the front side very close to the

mobile phones for different phones[6].

The conductivity and permiftivity of a tissue that determine how

electromagnetic radiation is absorbed. The permittivity of a tissue is a

strong funition of frequency, the whole body averaged value permiWity

is approximately 213 that of muscle tissue[18]'

Another commonly used at for characterizing and (RF)

electromagnetic field is "power density"[22], it is defined as power per

unit area, usually expressed in terms of milliwatts per square centimeter

(mwcm2)120,22,23).
The power densitY is given bYl26l:

s={ -H'rr
q

Where:

...(s)

H: the amount magnetic field
11: constant
In the far field region, the field has a predominantly plane wave

character (i.e the electric field vector is perpendicular to the magnetic

field vector is perpendicular to the magnetic field vector, and they are

both transverse to ihe direction of propagation). The ratio of the electric
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fleld strength tO the magnetic fleld strength is cOnstant at any location

and in free space it is equal tO[26,18]:

号=ηヨηΩ           ズの

1出
脂1距賓需:ぷ誡l棚訂T器 ユゝ蹴窯灘

P=dE2
..。 (7)

Where:E:is the root…rnean square rnagnitude of the electric fleld vectOr
at that point inside the rnaterials.

σ:is the conductivity

COMPUTATION METHoD
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electric fleld by using the equation(2)。

AIso, we calculated the energy radiatiOn by using the equation
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The pOwer density can measure by using the equatiOn(4),we can
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ranged from(1_60)min.

MSttTS AND DISCUsSIoN
(SAR)results depend On various parameters,such as pOsition of

the(RF)source near the human bOdy,pOwer density, frequency,
electrical properties and duratiOn OfexpOsure.

Figure(1)shOws the relatiOn between the variation of(sAR)with

distance,which decrease as the distance increases.

←
"縦
』:認 品 ft∬理 ,糧 肝 器 齢 攪 :rl棚 践 紫

for a person standing a10ng side as this is the rniniinum distance. The

results are in good agreement with stu(サ Bangay et al.,1999[11].
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Figure -l: The relation between the values of (SAR) with the distance between the

mobile phone and the human bodY

Also, the distance is effected to the amount of the electric fields,

as it is clearly indicated from Figure (2), the electric field intensity is

gradually decreased as a function of distance and the results are in good

igreement with Seker S., 2000 and Kassar A., et al.,(2000) 16,271.
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Figure-2: The relation between the distances with the values of the electric field

The electric field from mobile phones has been evaluated' It was

observed that electric fields from mobile phones were two times higher

during speaking than listening[6].
Like electric fields, magnetic fields are strongest close to their

origin and rapidly decrease at greater distances from the sources'

Depending on the above results, we can prove the relation

between the values of (sAR) with the electric field intensity as shown in

figure (3), that's mean if the electric field reaches (290vlm), the (sAR)

reaches it maximum value.
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The (SAR) varies from point to point in the human body, because
the electric field changes with position, and the conductivity is different
for different types of tissues.

At points (0.01mm) from mobile phone, the maximum values of
the electric field are calculated to be about (sgv/m).
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Figure -3: The relation between the values of SAR with the electric field

The frequency is one of the main characteristic which define an
electromagnetic field (EMF). It could be important in determining how
much energy is absorbed. The mobile phone system operate at
frequencies between 800 and 1800MH2.
Figure (4) shown the relation between the energy and frequency, the
electromagnetic radiation can only be absorbed in quanta of #ergy
(hr).
Now, the energy needed to remove an electron from an atom or
molecule is a few electron volt (ev), so if the quantum of energy is less
than about (1ev) it is essentially impossible for ionization to occur.
The amount of energy of (RF) radiation is in fact many thousand times
less than (1ev), so (RF) radiation cannot ionize atoms or molecules and
is described as non-ionizing radiation.
Radiofrequency fields penetrate the human body that decreases with
increasing frequency, and we can see from Figure (5) the changes of
absorption energy with the amount of electric field.
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The effects of electromagnetic fields on the human body depend not only on

electric field level but also on their frequency and energy.

From these results, we can determine the relation between the electric field

with frequency and it noted by figure (6).
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From the definition of the (SAR) (eq.4) we can notice that the

relation between the (SAR) with time, figure (10) shows these relation

and it is clearly that the (SAR) increases with increasing the time

exposure. This study is shown in ref. [28] experimentally when it
performed to high light the variation of the radiation levels during the

call progress that is represented by during conversation (silence,

speaking) and termination and its greater in the set up.
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 ヽ ヽ ゛ ゛ ゛ ゛ 5bt

Time(min)

Figure -10: The relation between the values of (SAR) with time exposure

We can conclude that:

1. The main parameters which effected by the value of (sAR) is

"distance", it is decreases with increasing the distance that's lead to

say the distance between the mobile phone and the human body

reduced the strength of the electric and magnetic fields when the

electromagnetic energy absorbed.

2.Theincreaiing po*.t d.nsity is affected with the value of (SAR), it is

lead to increase the value of (SAR) because it affected by the amount

of the electric and magnetic fields.

3. If the value of (SAR) is less than or equal to (1.6W/Kg), the use of
the mobile phone is not dangerous in human body'
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[9]. In this study TiOz films are prepared using
which is chemical spray pyrolysis method.

Arwaa Batool and Areej

low cost techniques

chemical spray pyrolysis technique is basically a chemical

deposition technique in which the fine droplets of the solution

containing the desired species are sprayed on a preheated substrate.

Thermal decomposition take place on the heat substrate giving

continuous rise to the film thickness, the perrnanent features of this

method of deposition are large and deposition with uniformity, low

fabrication cost, simplicity, fast, vacuumless, low deposition

temperature.
The optical and electrical properties of deposition of thin films are

markedly different from these of bulk specimens and are dependent on

many parameters Such as thickness, film structure, and substrate

temperature.
The aim of this research project is Preparing and studying (Tio2) thin

films, for different thickness by chemical spray pyrolysis technique,

substrate temperature at (210 oC), and studying the effect of thickness

on the optical and properties of (TiO2) films.

MATERIALS AND METHODS
TiO2 were prepared by spraying an aqueous solution of titanium

chloride TiCl3, which prepared with (0.05 ml/ mol) by dissolving in

distilled water (50 ml) of (H2O) , then the resulting solution 
-was

sprayed on clean preheated glass substrate at (210 "C). TiO2 thin films

were formed according to equation:

2TiCl3 + H2O 
- 

-+ Ti(Otf)2 Cl2 + TiCl4

Ti (OH)2 Cl2 0 -+ I TiO2 + t 2HCl """"' ( I )
The resulting films were transparent, white yellowish color, stable

free from pen holes and have good adhesive properties' They were

prepared with different thickness, measured by weight and laser

-.ihodr. The selected thickness were (100, 200,300,400 and 500 nm).

The spectra of x- ray diffraction have been obtained for these films

whictr show that the TiO2 films were polycrystalline as shown in fig'

(l). The results of x- ray diffraction are a good agreement with the

ASTM card. The absorptance and transmittance of the prepared films

were measured using (UV-1650PC Shimadzu software 1700 1650, UV-

Visible recording Spectrophotometer), (Phillips), Japanese company in

the wavelength range (300-900 nm).

RESULTS AND DISCUSSION
1 )) Absorption coefficient ( u ):

The abiorption coefficient ( o ) of the prepared thin films was

calculated in the fundamental absorption region from the relation [ 10 ]:
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4q = 2.303 /'

d

1+√
′ =1-マ

T

・ "̈00¨ "̈"""(2)
Where A : absorptance of the thin film.

d : thickness of thin film.
Fig. ( 2 ) shows the relation of absorption coefficient as a functionof incident photon energy for Tio2 thin films. The figure shows the

high variation. Also we can evidently see that Tio2 thin it-, have high
value of absorption coefficient (cr > 105 cm-r; wtrictr leads to increasiig
the probability of occurrence direct transitions. From the same figu.!
we can notice an increasing in absorption coefficient with increasin! of
film thickness. This can be linked with the formation stage of anaLse
and with increase in grain size and density of layers una it may be
attributed to the light scattering effect for its t igt ,riace roughness.

2 )) Refractive index ( n ):
The refractive index ( n ) of the prepared thin films was calculated

according to the eqn. I ll ]

・“"""""“ "。・(3)

Where R : reflectance of thin film.
Fig. ( 3 ) shows the variation of refractive index ( n ) with photon

:nergy of the prepared thin films which have values in the rangi (2.g-
3.1) and it increases by increasing the thickness of thin films. The
increase may be attributed to higher packing density and the change in
crystalline structure, this increase due to the enhancement of g.o*tt
crystalline [8].
3 )) Extinction coefficient (K):

Extinction coefficient (K) of the prepared thin films was calculated
according to the eqn. I 12 ]

κ =
α え

4π "̈¨ """“ """¨ "0・ (4)

Where l. : wavelength of the incident photon.
Fig. ( 4 ) shows the variation of extinction coefficient with photon

energy, extinction coefficient of prepared films have values in the range
(0.353-r.097) and its increases by increasing the thickness of the film
i.e. its behavior was similar to that of absorption coefficient.

4 )) Energy gap (E):
All electronic transitions for the prepared thin films were studied,

the direct allowed energy gap in the fundamental absorption region of
TiO2 thin films was calculated from relation: I 13 l

ahv -n(hu- Er), .................. (s)
Where hu : photon energy.
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E* : direct allowed energJ Photon.
B : constant depends on the type of transition'
r: exponential constant, its value depended on type of

transition,
r:ll2 for the allowed direct transition.
r:312 for the forbidden direct transition'

Fig. ( 5 ) shows the relation of ( crhv )2 against photon energy, from

straight line obtained at high photon energy the direct allowed enerry

gap iould be determined which was equal (3.690, 3.675,3.645,3.620,
j.OOS eV) for the thickness (100,200,300,400 and 500 nm) respectively,

and Fig. ( 6 ) shows direct forbidden energy gap equal (3.2857,3.2714,

3.250,3.2142,3.1857 eV) for the same thickness. The increase may be

attributed to the improvement of crystallinity of anatase phase [8]. In
this research, the direct band gap results are in good agreement with

research [14].

The following major conclusions be drawn from this work on the

thickness dependence of optical properties of prepared TiOz thin films:

l. Prepared thin films have high values of absorption coefficient
for the wavelength range (300-900 nm). Especially at the high

value of photon energy.
2. Absorption and refractive index of TiOz thin films increase as

fi lm thickness increase.

3. The direct allowed energy gap of Tio2 thin films was about

(3.69-3.605 eV), and for forbidden energy gap was about

(3.28s7-3.1857 eV).
4. The direct allowed energy gap of TiOz thin films was

independent on film thickness of the prepared thin films.
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ABSTRACT

cadmium iodide thick firms (1.05x10-a to 6.l7xl0-3 cm) were deposited by
solution deposition method at room temperature. The investigation werl taken at
different conditions: cdl2 concentration (0.00g5, 0.017, 0.034, and 0.043
mole/liter), deposition time (4.5, 9.25, 1g.5, and 23.5 hours), magnetic field
intensity (1.52, 2.94, and 4.5 mT), and its direction (normai and-parallel to
substrate). The thickness and structural properties were investigated with ald
without external magnetic field, rate deposition shows enhancelment by using
normal magnetic field. The Cdlz thick films show good c-axis alignment normal to
substrate plane, and _their structural properties wire improved by deposition in
magnetic field, and XRD data was in agreement witn esiv. Thicl laylr of cdl2
shows (B-H) behavior, has paramagnetic properties, and its relative permeability (

/1,=1.45233).lt is found that applying magnetic field for 3 hours has better effect

Al- Mustansiriya J. Sci

than incrcasing the concentratiOn t0 6 tiines.

INTRODUCTION
Many materials that candidates to be active materials for

deposition from solution need to be good solubility, then they need to
deposited fast as possible with high rate of deposition. High yielding
required that the most or all of materiars are- soluble, and then the
soluble materials separated from solvent and re-building towards
substrate. Three choices may be valid to improve yield: -increasing

concentration, long time of deposition, and use assistant factors like
heat and chemical agents. Recently, modified and enhanced to improve
the deposition rate of thin solid film was studied, that technique was
based on using the external magnetic field of a permanent magnet or
electromagnetic coil tU. The magnetic field profiles, whici' were
produced magnetic field gradient gives different rate of deposition
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dependents on these magnetic field profiles. A coil current with 137.7A

if a SmCo permanent magnet is the largest, and the highest deposition

rate of the hydrogenated amorphous silicon (a-Si:H) film was observed

t2).
The influence of an in-situ magnetic field during pulsed laser

deposition to prepare epitaxial nickel zinc ferrite thin films was

investigated. An air core coil (solenoid coil) was installed between a

target and a substrate [3].
In this paper magnetic field play that role to increase rate of

deposition (thickness per time) and to accomplish the deposition process

faster and little amount of material, by exposing the material during
deposition process to external magnetic field. The thickness as a

function of time deposition and material concentration will be

discussed. As well as the magnetic field effect on structural properties

of CdIz.

MATERIALS AND METHODS
1. Materials: CdIz solution was prepared by dissolved of (0.0625-

0.3125)gm of CdIz in 20 mL water to acquire solution of (0.0085-

0.043) molar concentration. Polyvinyl alcohol (PVA) small amount
(about 0.5% of the started material weight) was added to the initial
solution as binding material; to increase the inter layers adhesion, as

well as adhesion to the substrate.

2. Deposition: layer of CdIz was deposited from solution at room
temperature. Optical glass slid was carefully cleaning, and then

putting in piker to be the substrate. The prepared solution is pilled
into the piker which is immersed in magnetic field. After material
deposition on substrate, the extra solvent is pulled out, then the

drying is complete.
3. Thickness measurement: because the layers deposited with high

thicknesses, weight method was adopted to measure the layer
thickness. Sensitive electrical balance Metler AE-160 was used, with
precision reaching 10-a gm. The following mathematical relationship
was adopted:

L,m
thickness

Pr* A.r
(1)

Am: represents the deposited thin film weight, which is equal to the

difference between weight of the glass slide before and after the

deposition process.
p1: the layer density (PVA has no effect on the density of the deposited

layer ).
A, : the area of substrate.
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4. Magnetic field-' external magnetic field of solenoid coil with air gap
was used at different intensity (1.52-4.49 mT) in normal and parallel
according to substrate as in figure (l-a, and l-b) . The experimental
setup is consisting of the digitally solenoid coil, ,rpili.d *ith
ammeter, voltmeter. The uniformity of magnetic field is miasured by
scaled sensor. The substrate is horizontally sits in the piker that put
in middle of the glass cylinder figure (t-.), where the magnetic fieldis uniform. The piker containing the solution is immersed in
magnetic field for the first 3 hours of deposition process where the
concentration is higher.

Fig-l: Experimental setup: (a) normar ,iX]a, parailel mod, and (c) piker position
in cylinder.

5. characterization and analysis: Layers structural properties were
characterized by x-ray diffraction technique, The richl^y polytypic
cadmium iodide exhibits polytypism in almost all forms or 

"ry.tutgrowth and habits. Among the polytypes 2H, 4H, rgH & ix r
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hexagonal and rhombohedral structures) the pure CdI2 crlstals have

four layered hexagonal structure i.e. 4H-polytype which is the most
stable structure of CdIz, both at room temperature and at higher
temperatures [4].

RESULTS AND DISCUSSIONS
I . Concentration Effect:

The material molecules undergo damages in their bonds as a
result of polar solvent effect which is water in this case. The broken

bonds molecules (ions) were directed down word covered by the

gravitation and begin to accumulate on substrate surface to re-building
their bonds; where the ions tend to be in the stable state that could be

occur if the ions re-building themselves to form molecules. The new

forming molecules will accumulate on the substrate surface, and it is

strongly dependent on the started material solution (its concentration

and its temperature). The accumulated material amount on substrate

surface may be expressed as layer thickness, which is become thicker as

the solution is more concentrated; figure (2) shows increasing in the

thickness with increasing the concentration for samples deposited for
18.5 hours.

（ｒ〓
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Ｌ
〓０
〓̈
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1.E‐03

8.E‐ 04

6.E‐ 04

4.E‐ 04

2.E‐ 04

0.E+00

0.02 0.03

Concetration (M)

Fig.-2: Variation of thickness with the concentration

2. Time Effect:
More deposition time gives chance to bonds to re-building

themselves forming molecules, and hence, the layer will be thicker by
give them more time. But this increasing become slowly after 18.5

hours of deposition; the layer is continuous in growth after 18.5 h but in
rate much less than before 18.5 h (i.e. there is a deposition process and

does not stopped). That variation of increasing in thickness may be

attributed to deposit most of material and the little amount is still
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suspending in solvents. This behavior makes the longer deposition time
is usefulness. Figure (3) illustrates time effect on layer thickness for
samples of 0.017 M concentration.

2.0E-04

1.6E-04

E
11 1.2E-04
6
o
-9 s.oe-os
.9

4.0E-05

0.0E+00

3. Magnetic Field Effect:
The magnetic field is other parameter that effect on the broken

molecules towards its direction (toward substrate). The field makes the
molecules flow faster and it is also helps or excites the suspended
molecules to direct toward the substrate and then re-building their bond
to. make thick layer. Figure (4) shows the increasing of luv.. thickness
with magnetic field; parallel and normal to the substrate for (0.017 M)
at 3 hours deposition in magnetic field. The normal field seems to be
more effective to increase the layer thickness than parallel field, where
the increasing in thickness were two orders (from t.lgxto{ cm to 5xl0-'cm at 4.49mT) and one order (from l.lgx10-5 cm to 7.l6xl0-a cmat
4.49 mT) for normal and parallel respectively. Figure (5) exhibits
increasing in thickness came from exceeding in concentration (0.034 M)
comparing with figure (a-(b)) for same time of deposition.
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(a)

(b)

Fig.-4: Thickness variation with magnetic intensity for, (a): parallel magnetic field,

and (b) norTnal magnetic field for 0.017 M and t:3h.
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f ig.-S: Thickness variation with parallel magnetic intensity for 0.034 M for F3h.
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4. Rate Deposition: Normal magnetic field for 3hours increased the
deposition better than deposition without magnetic field for lg.5 hours.
The behaviors of rate deposition (rate of deposition is the thickness
produced in a time [5] ), were close to be the same, which means that
the magnetic field is accelerated the process and keeps its mechanism
without serious changing. It may say that figure (6) represent the
factor's study; concentration, magnetic field acted in rate depbsition as a
function of concentration. The rate deposition is generaliy increased
with concentration for all cases, but the magnetic field applied just for 3
hours exhibits high increasing in rate deposition. To compare values for
as example: sample of (0.017M) the rate deposition increased from
(8.75x10-6 cm/h) at B:0 to reach (l.2xlo'3cmli; atB:4.49mT in 137
time increasing in l/6 of time. Influence of a parallel magnetic field on
crystal growth was examined in terms of the magnetic susceptibility
force, which is caused by the magnetic susceptibility gradieni in the
vicinity of the crystal surface. crystal grows via two processes, i.e.
deposition of solute and attachment of micro-crystals. Magnetic field
effects on the crystal growth rate may be explained by the mechanical
forces, which influence CdI2 transportation from the bulk solution to the
seed crystal surface. This convection of the solution is caused by the
density gradient due to deposition of cdlz on the seed crystal surface. In
addition, in situ observation of the CdI2 solution during crystallization
reveals that micro-crystals with a few micrometers in Gngih grown in
the bulk solution move around and occasionalry attach on ihe seed
crystal surface. crystals were oriented in a magnetic field, with their
crystallographic c-axis by angle with the field direction. This magnetic
orientation of crystals may be explained by their anisotropy of magnetic
susceptibility. The growth of crystals along the c-axis was suppressed
by the magnetic field. Thus magnetic is suppressed of crystai growth
t6l.
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5. Structural Properties (X-Ray Diffraction):
Crystals of the common CdI2 polytype is 4H (hexagonal 4-

layered unit cell). According to the known standard crystallographic

data for the polytype 4H, the unit cell parameters are a : b : 0a428
nm, c : 123728 nrn a: b:90", g:120', which confirmed in the

STM observations. XRD paffern confirms the polycrystalline hexagonal

structure of cadmium iodide, as shown in figure (7), and the data is in
agreement with ASTM.

The crystals have three prefened orientations: the main reflection is

in the plane ( 1 1 1), (31 1) (220), as well as the major reflections as (200)

and (220). The plans (001 ) and ( 101) have small amount of reflections.
However, a small amount of non zero reflections were observed, this

indicates a slight misalignment among the grains. The intensity in (111)

plane is 4 times thatin (220) and much higher than (3ll) plans, this

implies that the deposited occur in c-plane more than a-b plane. This
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result is in a good agreement with [7]. Table (1) shows the peaks data
occurred from xRD analysis .for u sample of (0.017M) deposited for
23.5 hours to get (O.ll787xl0-acm) thickness.

(311)

ド

i:

il

i
::

Fig.-7: XRD for (0.017M) at23.5 hours of deposition sample.

ble-1 Peaks

The FWHM of sample (0.017M) was 0.36100o, while the
FWHM of the same concentration sample deposited in magnetic field
was 0. 1459" . This indicates that application of magnetic field has strong
effect on the crystal structure of CdI2, companied with increasing in the
grain size.

The deposition in exist of magnetic field make the material more
ordered and alignment, the paffern peaks higher intensities with about
2.5 times, and missing more of small peaks as it indicate to high
orientation, as shown in figure (8). Table (2) summ arized the data list of
the sample deposited in (4.49 mT). The xRD analysis shows a high
degree of orientation with the plane parallel to substrate and ,-u*i.
normal to substrate plane as indicated by the total absence of (001), and
(101) reflections and transform (200) to very small peak.
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a data t)r(0.017M)at 23.5 hours Of lon.

Peak No. 2Theat (degree) d(A) 1/1o(%) FWHM
(degree)

1 23.2822 3.81751 3 0。40170
2 25。 9058 3.43654 100 0.36100
3 30.1166 2。96495 4 0.39690
4 39。3050 2.29041 17 0.35630
5 53.2990 1.71738 60 0。37530
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Fig.-8: XRD for (0.017M), parallel B:4.49mT, time:3hours

,3hours.

6. Magnetically
Magnetic field has a function of the magnetic susceptibility in

hexagonal crystal material, which own anisotropy for the susceptibility.
anisotropic susceptibility make the susceptibility along c-axis is differs
from that towards a- and b-axis, that means it is in direction of c-plane

(z-axis in Cartesian coordinate) is much more than in a-, and b-plane (x-
y plane). The magnetization of material excites the crystal to growth

vertically, where the prefened orientation direction.
CdIz has hexagonal structure and anisotropy of magnetic susceptibility,
and the deposited grains can be oriented.

In hexagonal crystals, generally, crystallization process under

magnetic field, crystals can align toward the specific direction where the

magnetization energy becomes minimum (Magnetization energy is

proportional to square of magnetic field, and the coeffrcient includes the
magnetic susceptibil ity).

Relative magnetic permeability (tt,) of CdI2 is evaluated from

the slope of magnetic field - magnetic flux (B-H) curye, taken into

account the space permeability (p,:4tul0-7 H lm), figure (9) shows
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Table -2: Peak data list of (0.017M lel B=4.49mT, time=
Peak No. 2Theat (deeree) d (A) lllo (%) FWHM ldsgree)

1 25.9948 3.42497 100 0.1459
つ
４ 39.4034 2.28492 20 0.1488

3 53.4175 1.71385 89 0.1516

4 53.6857 1.70592 4 0.1075
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(B-H) behavior of cdl2 layer. Thick layer of cdl2 has relative
permeability larger than unity in small a mount (p,:1.45233), that
means the material acquired paramagnetic properties [8] via deposition
in magnetic field.

Fig.-9: magnetic field - magnetic flux curve property.

Conclusions
The cadmium iodide concentration has good effect on thickness,

in other hand, the long time deposition *ur noihigh effect on thickness.
Applying external magnetic field excited to uuito the thick layer,
especially in the normal mod. The rate deposition was highly increasing
because of magnetic field.

The cadmium iodide thick films show good c-axis alignment
normal to substrate plane and a slight misalignment sets in is overcome

!vaRRlring magnetic field as observed by XRD analysis. Thick layer of
CdI2 shows paramagnetic properties.
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ABSTRACT

heating inay reach tO very high values~and becomじ very danger on vehiti`「 IIII。」[「
the flight timc is very fcw.

When the space vehicles (space shuttle, missile, and satellite) are entered into the
earth's atmosphere, there are many forces acting on it, called aerodynamic forces.
The drag force is important and which so much iepenied upon the velocity and air
density. This force rabidly reduces vehicle velocity. As result for this, thl kinetic
energy of the vehicle is converted into heating .n.rgy. In this paper the heating
parameters by various entry angles are calculate, and the effecti this angle upon
these parameters are studying. The heating parameters with various velo-city and
altitude are calculated. The calculations or tn.r. parameters is very implrtant
through entry and reentry operation for the vehicles, and from this we can select the
region altitude which the maximum heating rate is occur in it. All one knowing the
entry angle affects on altitude this region and from through it we can knovi the
suitable angle for entry. From this study we noted, on smallir entry angle 5 deg the
total heat load is more decrease, also the entry velocity decrease into :Z kmTsec,
while the heat rate in this angle is remain on this value i for other angle. Therefore
Iower entry angle is good through entry, but these lower angles are cause increase in
flight time. This feature is not useful for entry vehicle, tlerefore must reduce of
flight time by increase for entry angle into 20 digfor it be suitable for heating, entry
velocity and flight time. while on high entry angle 90 deg the entry velocity ani
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INTRODUCTION
Before the vehicle approach the atmosphere of the earth it's coming

from the space with a large amount of kinetic enerry due to high speed

as well as maximum potential energy due to its position above the earth.

When the vehicle is impact in atmosphere the shock wave will
generated ahead of the nose of the vehicle due to aerodynamic force and

heating atmosphere to have very high temperature. As the vehicle

plungei into a deeper and denser atmosphere it will increasingly be

ireatJO by this enveloping layer of incandescent atmosphere, while the

speed of vehicle will continuously be reduced by the braking force of
the atmosphere. By this manner, that the vehicle's kinetic energy is

converted into heat. If the entire vehicle's energy were converted into

heat enerry within the vehicle itself it would be more than enough to

vaporize lhe vehicle and any cooling system it could carry [l]. The

suivival of meteorites is physical evidence that not all of the energy

appears within the body itself. Reality a large part of the total energy is

diverted away from the vehicle. This energy conversion fraction

depends o, u.hi.l.'s shape, mass, velocity and altitude. At very high

altitudes in the free-mollcule flow region where the heat energy is

developed directly at the vehicle's surface as much as one-half the

vehicle,s lost energy can appear as heat in the body. At lower altitudes

in the continuum-flow region thermal energy appears in the gas between

the shock wave and the body, heat is transferred from this hot gas to the

body by conduction and convection. Radiation from the hot gas may

alro .ont ibute appreciably to the surface heating for very blunt bodies

and for velocities io.. what greater than satellite velocity l2)'As well

as the heat generation also depends on entry type and entry angle. The

heating expirienced by a vehicle during entry is composed of both

radiation und conuection. Radiative heating is due to thermal excitation

of the air particles passing through the shock wave in front of the

vehicle, while conveitive hiating is caused by friction as the gas in the

shock layer passes over the vehicle [3].
The aerodynamic heating parameters studied excellently by Allen and

Eggers tf i. gy using Allen and Egger's analysis we may summarize

their gene ralized treatment as follows :

Three aspects of the aerodynamic heating are

1- The total heat inPut.

important namely:

2- The time rate and maximum time rate of average heat input per unit

atea.

3- The time rate and time rate of local stagnation region heat input per

unit area.

In the present work we will study the heating effect for atmospheric of
the earth upon the entry vehicles, and calculate heating parameters for
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this vehicles at various entry angle and calculate the variation for this
parameters with velocity and altitude.

Aerodynamic forces
The aerodynamic force is as the force on a vehicle caused by that part of
the pressure distribution which is due to motion. Thus gravity dois not
enter into the specification of this force. The aerodynamic force can be
resolved into two component forces; one at right angle to V and other
opposite to v. the lift force L and drag force D can be define as:

二=:Cιρ/2И D=:CDρ /2И

where cs and cp are called respectively the coefficient lift and
coefficient drag. V velocity of the vehicle and A is the vehicle cross
section areal4l.

Types of entry
The heat transfer and heat conversion depend on the entry types of

the vehicle. Considering a vehicle, coming from low earth orbit, which
encounters the upper layer of the Earth atmosphere, three types of entry
paths are possible:

Ballistic entry
The vehicle has little or no aerodynamic lift and has high entry angle

(45"-90"). It falls through the atmosphere under the influJnce of grarity
and drag impacting the surface on a point depending only from
conditions at the entry interface. This is the case of capsules as the
Mercury [5].

Skip entry
The vehicle has median entry angle (45) and has a certain lift to drag

ratio (L/D) and uses the lifting ability to first graze the atmosphere, then
slow a bit, then pitch up such that the lift carries it back out of the
atmosphere. This is repeated several times until the vehicle is slowed
down appropriately and penetrates the atmosphere and landing. Entry
mode has been used partially by the Apollo capsules [5].

Glide entry
The vehicle is essentially an airplane, generating a large L/D ratio. The

vehicle enters the atmosphere at very small entry angle (0.5"-10), flies
to the surface, and land on a runway. This entry mode has been used
partially by the space shuffle.
The choice of any entry strategies implies the choice of a type of vehicle
configuration that can be characterized by two entry performance
parameters: the lift to drag ratio (L/D) and the ballistic coefficient
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mg/CDS [5]. This parameter, is dimensional and is measure of the

relative effect of the inertial force mg to the aerodynamic retarding

force or drag CDS, where CD is the drag coefficient and S is the

reference area. In this paper the reference area S will always be the

maximum cross-sectional area. In the English system ballistic

coefficient has the units of Ib/f, while in the metric system it has the

units of N tm21O1.

By means of these two parameters it is possible to compare the vehicles

performances even though the vehicles have dramatically different
masses, references area and aerodynamic characteristics [5].

Equation of motion
Only a fraction of the total kinetic energy need be transferred to the

vehicle as heat. The approximate amount can be determined from the

following analysis. The motion of vehicle is analytical by use the

coordinate system shown in Fig. l. The figure shows the forces acting

on the vehicle, where D is the drag force; L is the lift force, mg gravity

force and other force. The equation of motion simplified to consider

only the most important term the drag is [7]:

*d' = -Lc ̂ rv'A (l)
dt 2 '''

Where m is vehicle mass, V speed, t time, p air density, Cp drag

coefficient based on A and A is the reference area l7).
The heating equation is:

型二=:C″ ρ/3И

Where H is the heat input and CH is the heat transfer coefficient. From

these two equations one can readily show that the total heat input for the

entire braking process is then [7]:

〃=三生(:″乙ξ)

(2)

(3)

It is clear the fraction of heat given to the vehicle is just determined by

the ratio of the heat transfer coefficient to the drag coefficient [8].
The estimation of the velocity variation with altitude during atmosphere

is given by:

_ D′ ρo σ
/=ンbθ ″Jnθ 2b

Where o is density ratio:
P -hh6=-=e

Po

h and b is altitude and exponential coefficient in the density

approximation respectively [8].
The laminar heat transfer rate per unit frontal can be approximated l2l:

(4)
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チ=:芦√(券)3

where d is the body diameter or thickness and (R"u lM )is the Reynolds
number per unit length per Mach number at sea level and is equal to
about 7.0x108 for the .u.th" atmosphere, and po is air density at sea
level. The turbulent heating rates are roughly an order of magnitude
larger than the corresponding laminar values and yary somewhat
differently according to body size, gas, density and velociry. end can be
computed as [2]:

Vol.21,No4,2010

(5)

(6)

The relation for the heating rate as a function of velocity and altitude
Eq.(5) may be used to estimate the variation of heating rate during
descent, the maximum heating rate and the total heat load. For exampll
Eq.(4)and Eq.(5) Indicate that for a relatively steep entry of nonlifting
body, the maximum heating rate is [2]:

9 ρ
08/3

И  グ02

Fgravl

Z

Fig.-1:the coordinatc systern for

entry vchicle。

And the heating rate at any time in ratiO tO its maximum valuc is[2]:

赤=価傷σヂ鶏

(7)

exp
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The total heat load obtained by integrating the heating rate over the time

of heating is [2]:

(9)

臣 鰤
RESULT AND DESICCATION

The laminar boundary-layer condition is occur at high altitudes

because of the atmosphere density is very low and the velocity is very

large. But in lower altitudes where the density is very high and the

vel,ocity is very little. The turbulent boundary-layer condition is

or.ur.ing. Also the heat-transfer rate per unit frontal is high at turbulent

boundary-layer condition but it is very low in the laminar boundary-

layer rondition these because of the laminar and turbulent are depended

on body size, gas density and velocity. As shown in Fig' 2'
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The behavior of laminar heat transfer rate per unit frontal with altitude
is similar for many entry angles, with displacement to high heat transfer
region for increases entry angle. Shown in Fig. 3.
The variation of laminar heat-transfer rate per unit frontal with velocity
is illustrated in Fig.4. The laminar heat transfer rate per unit frontal is
increases when the vehicle is start entry from high altitude where it has
very large kinetic energy and gas density is very low in this region.
The laminar heat transfer is increases until the region, which decreasing
velocity become grater than increasing density. The maximum laminar
heat-transfer is occurring in this region.
The maximum heating rate at any time dependent on entry angles,
where the maximum heating rate is displace to low velocity r.gio,
when entry angle is increase. The flight time is dependent on the .rtry
angle where, in case increasing of entry angle the flight time is
decreases, this is illustrated in Fig. 5 and Fig. 6.
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The total heat load is exponential decreases when velocity of vehicle is
decreases. Also when the entry angle is grater than 45o the maximum
total heat load is very large, but when it is lower than 45o the maximum
total heat load is very low. These results appear when the velocity effect
is grater than density effect.
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While the variation of total heat load with altitude in the beginning is

constant in maximum value after that, the total heat load at 100 km is

began speedily decreases.

Thi entry angle is effect on the maximum total heat load where at large

entry angle ihe maximum total heat load is displace to large values'

These reiults illustrate in Fig. 7 and Fig. 8. The velocity of vehicle is

decreases with altitude because of drag force which acting on the

vehicle in inverse direction for velocity, shown Fig. 9. From these

results the choosing entry angle is dependent on type mission and type

vehicle. The Mercury capsule is designer for glide entry at low entry

angle.
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ABSTRACT
In this paper, the temperature rise in the user's head due to different mobile

phone models is computed for a realistic usage pattern, where the Pennes Bioheat
Equation is solved using a conformal Finite-Difference Time-Dornain (FDTD)-
based electromagnetic solver, SEMCAD x. A heterogeneous High-Resolution
European Female Head (HR-EFH) with twenty five different tissues is used to
simulate the human head, whereas four semi-realistic cAD models, i.e., candy-bar
with external antenna, candy-bar with internal antenna, clamshell with external
antenna, and clarnshell with internal antenna, operating at 900 MHz with antenna
output power of 600 mW are used to simulate the commercially available mobile
phone models. The results show different temperature rise values in the user's head
due to the different mobile phone handset models.

INTRODUCTION
Tremendous use of wireless mobile telephony around the globe by

people of every age and every walk has spontaneously given rise to
the debate about health hazards associated with the use of these
devices, thereby emerges a need for research on the EM coupling
between mobile phone antennas and the human so as the anticipated
hazards could be confined to the lowest level. Some scientific
studies have linked use of mobile phones to headaches, memory loss
and cancer, while the industry claims that they are perfectly safe.
one well-understood effect of the mobile phone radiation is the
thermal effect. computations of temperature may be preferable to
computations of the specific absorption rate (SAR) because of the
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more direct relationship between temperature and safety. Thus, the
effect of localized SAR for mobile phones should also be related to
the temperature rise in the human head.

The temperature increase in anatomically based human head models
due to handset antenna has been calculated in a number of studies [1]-
[15], and a brief description of their exposure conditions and type of RF
source model are given in Table I U6]. In these published works, the
handset was simulated using either a dipole or monopole antenna over a
rectangular metal box (dielectric covered or none-covered), or a simple
metal chassis with a shorted-patch antenna. None of the previous works
considered a realistic or semi-realistic handset model for evaluating
their thermal effect on human tissues, but they are considered in this
paper and in [15].

In this paper, the bioheat equation is solved using a Finite-
Difference Time-Domain (FDTD)-based Electromagnetic (EM)
solver, SEMCAD X 1261, to compute the temperature-rise in an
anatomically based human head model due to the deposited SAR in
tissues, with handset antenna power of 600 mW at 900 MHz. The
influence of heated handset is also considered in the temperature rise
computation.
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Taer,B -l: Bnren DsscRrptroN oF HEAD MoDEL, RF Sounce AND ExposuRE
CoNonroNS CoNSTDERED rN THE LTTERATURE []-[5] To CoMpurE THE

Tnl,tppRaruRE RISE rN THE Moetlp PgoNB UsER's Heap.
Publication Head model Handset model (RF source) Exposure conditions

Wang and Fuilwara(1999)

[1]

MRI-based
anatomically correct
Japanese adult head
modelllTl

Quarter-wavelen gth monopole
antenna mounted on a dielectric
covered rectangular metal box

Vertical alignment of
monopole antenna with
pressed and non-
pressed ear

Van Leeuwen (1999) l2l Adult female volunteer Dipole Antenna
Vertical alignment of
dipole

Wainwright (2000) [3] Male adult [ 8]
Quarter-wavelength monopole
antenna mounted on a
rectangular metal box

Lateral irradiation with
the antenna vertically
(900MHz) or
horizontally
( l800MHz) alisned

Bernardi et al. (200Q p) Male adult [9] Monopole, whip and PIFA
mounted on a dielectric covered
rectangular metal box

Tilted dipole by (60")
relative to vertical

Bernardi et al. (2001) 15) VHP[20]
Dual-band monopole-hel ix
antenna mounted on a dielectric
covered rectangular metal box.

Vertical alignment of
the antenna

Gandhi ι′α′。(2001)[6] Male adu■ [21]

Monopole mounted on a

dielectric covered rectangular
metal box (different size for the
two frequencies)

Tilted dipole by (30')
relative to vertical

Hirata and Shiozawa

(2003)[7]
Male aduh[22] Dipole antenna

Normal ear (none-
pressed)

lbrahim′ ′α′。(2005)[8]
MRI‐based male adult

(COMOB10)

Quarter-wavelength monopole
antenna mounted on a dielectric
covered rectangular metal box.

Handset is lined up with
the mouth and the ear at
cheek- position as

defined in ICENELECI

FttimotO ar α′。(2006)[9]

NIT and Osaka
University models plus
developed three and
seven-year-old children

Dipole Antenna
Two polarizations with
different ten feeding
point positions

Xhng and Gandhi(2006)

[10]
Utah and VHP[23]

Quarter-wavelength monopole
antenna mounted on a
rectangular nretal box.

The handsetis oriented

at cheek and tilt

positions in compliance

with「 IEEE]

Samaras α αl(2207)[H]
VHP[21]and EuFem

[24]

Quarter-wavelength monopole
antenna mounted on a
rectangular metal box.

The handset is oriented
at cheek position in
compliance with IEEEI

Rodrigues a′ αス(2007)
「121

MRI-based male adult Half-wavelength dipole
Vertical alignment of
the antenna

Rodrigues θ′αl.(2008)
「131

Modifled John3Doe

[251
Half-wavelength dipole

Vertical alignment of
the antenna

Zygiridis and Tsiboukis

(2008)[14]
Male adult

A simple metal chassis with
shorted-Patch antenna [27]

Tllted handset by O°

and 30° relative to

vertical

Al‐Mously,α αス(2009)

[15]
HR‐EFH[26] Semi-realistic mobile phone

models

Thc handsetis oriented

at cheek and tilt

positions in compliance

whh「IEEEl
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Pennes Bioheat Equation (BID)
Temperature (f = T(x,y,z,t) ["C]) was modeled in the head with

a finite difference implementation of bioheat transfer equation
(BHE), developed by Pennes in l ga9 128):

7・ (た77)+ρσmθι+ρ (SAR)一 B(T-7bこ。。α)  (1)

ρblοοα εbιοOα ρω                    (2)

where the p [kg/rn'] is the material density, cll/(Jrre."C)l is the
specific heat capacity, klW/(m."C)] is the thermal conductivity,
Qmet [W/kS] is the metabolic heat generation rate, B [W/(m3 . 'C)] is
the blood perfusion coefficient, a lL/(s.kg)] is the blood perfusion
rate, and Zblood is blood temperature. In (l), the term on the left
represents the rate of change in the stored internal energy of the tissue;
the term V .(kVD - kVzT is the heat transfer due to thermal
associated with blood flow. The heat is distributed through the
conduction, and the last term relates convection heat loss simulation
domain by diffusion. It is generated by metabolic body processes and by
the deposited radiation energy. A homogeneous 'heat-sink' term has a

cooling effect and models the heat removal due to blood circulation.
Heat exchange at the tissue interface with the surrounding

environment is modeled by imposing the continuity of heat flow
perpendicular to the skin surface as the boundary condition. Various
boundary conditions are commonly applied: the Dirichlet (T = ?no), the
Neumann (k 0f /0n - q) and the mixed boundary condition which is
used and expressed as;

一一　

〓

生

針
Ｂ

ερ

開Ъ一■た■′‥ヽ為一〓ヽノＺｙχ′‥ヽ″一伽
た

(3)

where z is the normal to the skin surface and the right hand expression
models the heat losses from surface of the skin due to convection and
radiation which are proportional to the difference between the skin
temperature (7nrL;,.) and extemal environment (ambient) temperature
(T), FI. is the convection coefficient for heat exchange with the
external temperature. In this study, the heating due to RF absorption is
very small; therefore, the neglecting of sweating does not make any
difference.
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FDTD Modelling
A. Cellular Phone Handset Models

Four single-band mobile phone handset models working at 900 MHz
with antenna output power of 600 mW are designed and simulated to
find out the available commercial models design as follow;
1. Model-A: candy-bar type mobile phone with left-sicle external

antennas. The maximum physical dimensions (excluding the antenna)
are 104 mm x 43 mm x 16.5 mm (length x width x thickness),
whereas, the multilayer PCB dimensions are 97 mm x 37 mm x I
mm, Fig. 1. The proposed external antenna is a single-band short-
whip top loaded with a small cylinder [291,Fig.2.

2. Model-B: candy-bar type mobile phone with upper internal antennas.
The maximum physical dimensions are 110 mm x 44 mm x 13 mm,
whereas; the multilayer PCB dimensions are 97 mm x 37 mm x I
mm, Fig. 3. The proposed internal antenna is a single-band probe-fed
rectangular patch with shorting plate at the edge 129),Fig. 4-

3. Model-c: clamshell type mobile phone with left-iiae external
antennas. The maximum physical dimensions (excluding the antenna)
when closed are 89 mm x 50 mm x 19 mm, whereas; the base-
multilayer PCB dimensions are 67.5 mm x 43 mm x 1 mm, Fig. 5.
Fig. 6 shows the external antenna structure and dimensions at gOO

}dHzl2el.
4. Model-D: clamshell type mobile phone with upper internal antennas.

The maximum physical dimensions of model-D when closed are 90
mm x 45 mm x 18.5 ffiD, whereas; the base-multilayer pcB
dimensions are 77 mm x 37 mm x I mm, Fig.7.

The patch antenna in model-B is mounted on the back-side of the
upper part of the PCB, whereas, in model-D the patch is mounted on the
back-side of the upper part of the base-pcB. The dielectric components
of the mobile phone models are represented within the FDTD
simulation using the material parameters summ arized, in Table II.

TABLE -2:TNE DIELECTRIC PARTS OF THE MOBILE PHONES MECHANICAL CAD DATA
SETS AND THE CORRESPONDING MATERIAL PARAMETERS

Part ε o (S/m)
Antenna cover and bushing 2.5 0.003
PCB dielcctric 4.5 0.07
LCD glass 4.5 0.01
LCD diclectric 3.0 0.01
Housing and covers 3.5 0.02
Kgypad/buttons 3.5 0.02
Battery case 3.5 0.02

163



Temperature Rise Computation in the Human Head Exposed to Different Mobile ,rlXi#lfi,irr.,"

B. Human-Hand Model
A homogeneous hand model consisting of three tissues (skin, muscle,

and bone) [6] is designed. The hand model is gripping the mid-part of
the handset and represents a realistic usage pattern of handheld set.

FIGURE-I: The SEMCAD representation

showing different components and parts.
of handset model-A in different views
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9oo NrHz

Lr = 31.0 rnm
Lz = 2.4 nwt
Dr = L.0 mtn
Dz= 6.0 mm

antenna structure of model-A and its dimensions at 900FIGU田‐2:The numerical
MHz.

Dielectic
support

(c)

FIGURE 3: The SEMCAD representation
(model-B) showing different components and

Speaker and
LCD support

LCD

Multi‐ layer

PCB

Battery and

battery housing

Microphone
and O/P port
interface

(d)

of the handset with internal antenna
parts in different views.

Acoustic output

LCD-glass

Key-pad

Housing

L
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900N]Iz

l=37mm
w=23mrn
h = 6.7 mrn

Figure-4: The numerical structure
used for the handset model-B, and

ofthe rectangular patch antenna with shorting plate,

its dimensions at 900 MHz.

(b)

(c) (d)

FIGURE-5: Numerical components structure of the clamshell-type handset model-
C: (a) 3D view with all parts, (b) transparent 3D view, (c) 3D cut-view ofthe
housing with PCB, antenna, speaker and battery, and (d) 3D view ofPCB, key-pad
and buttons.
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(a) A side-view of antenna structure
with dimensions

Vol.21,No4,2010

900Ⅳ畦
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D,=6.0凛 驚
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Antenna
SOW蜆

(b) A Front-view of antenna structure
with dimensions

FIGURE-6: Different views of the proposed loaded short-whip antenna attached to
the PCB, used for the handset model-C, with its dirnensions at the adopted
frequencies.

C. Human-Head Model
The user's head is simulated using an MRl-based anatomically correct

model, High-Resolution European Female Head (HR-EFH), available
with sPEAG [26]. This heterogeneous head model has 25 different
tissues with pressed ears. The electrical properties and densities of
tissues are given in Table III [16], [30].

Temperature-Rise computation in a Heterogeneous Head Model
Fig. 8 shows the mobile phone handset models A, B, C, and D

setups that used for temperature rise computation in the user's head.
Solving the BHE using the conformal-FDTD method to compute the

temperature-rise in handset user's head due to the SAR deposition needs
accomplishment of two simulations; first, the EM-simulation to
compute the deposited sAR in tissue, second, thermo-simulation to
compute the temperature-rise in tissue.
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In the EM-simulation achieved in this paper, the FDTD-grid for each

handset setup has a minimum spatial resolution of 0.5 x 0.5 x 0.5 mm3

and maximum resolution of 10 x 10 x 10 --3 in the x, y, and z

directions with grading ratio of 1.2. The absorbing boundary conditions

(ABCs) are set as U-PML mode with l0 layer thickness [26]. This

FDTD-grid setting is atso applied in thermo-simulation. A mixed

boundary condition given in (3) involving skin plus ears is used with

convection coefficient (Ho: 2.2 W /(*' 'C) and ambient temperature

(7":25 'C). The core temperature is (161114 - 37 "C). The heat

exchanged through the neck and the other remaining parts ofthe body

has been approximated by means of setting the neck boundary

temperature as the blood temperature.

Table III lists the hand and head tissues dielectric properties, whereas

Table IV lists the mass, mass density, and thermal properties of the head

tissues.
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FIGURE-7: The SMCAD representation of handset model-Dl in different views
showing different components and parts, and explaining antenna dimensions at the
adopted frequencies.

一ヽ
一ヽ

丁

―

―

上

―

169



Temperature Rise Computation in the Human Head Exposed to Different Mobite png"#lli,ir","

It should be noticed that the results based on experiments involving
anirnals are used for most of the thermal parameters required in the
human-head model [7]. Since no solid relations describe the thermal
parameters dependency on the minor expected temperature-rise in head
of the handset user, in this paper the blood perfusion coefficient of the
brain as well as the skin and ears is modeled to be linearly temperature
dependent; based on the temperature distribution and blood perfusion
response in rat brain during selective brain cooling presented by Diao
and Zh\ in [31]. In [31], a rat model was used to examine the transient
temperature distribution and blood flow response in the brain during
selective brain cooling (SBC) and re-warming. SBC was induced by a
head cooling helmet with circulating water of 18 oC (moderate cooling)
or 0 "C (deep cooling). It has been shown that the brain temperature
reductions were 1.7+0.2 'C (5 mm beneath the brain surface) and
3.2t1.1 oC (2 mm beneath the brain surface) when the temperature of
the water was 18 oC. The blood flow rate is dropped by up to 22%o and
44%o duringthe cooling from its baseline in the moderate cooling group
and in the deep cooling group, respectively. The characteristic time that
it took for the tissue temperatures to reach a new steady state after the
initiation of cooling varied from 5 min to more than 35 min and it
depended strongly on the blood flow response to the cooling.

Although the heat dissipation in the skin of rats differs from that of in
the human skin, the experiment results presented in [3 I ] are used to
approximate per 1 oC blood perfusion in brain, skin and ears tissue at a
rate value of 13%o, while computing the temperature-rise in the head of
handset user.

FIGURE 8. The adopted diflerent mobile phone handset models, close to HR-EFH
at cheek-position, for temperature-rise computation; (a) Model-A, (b) Model-8, (c)
Model-C and (d) Model-D.
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Table v depicts the number of generated voxels, the computed sARrs
induced in HR-EFH tissues and their corresponding steady-state
temperature after 60 min of using the handheld set models-A, B, c, and
D, normalizedto antenna radiated power of 600 mw at 900 MHz. Fig. 9
demonstrates the sliced-distribution of SARI* induced in HR-EFH
tissues, and the corresponding steady-state temperature after 60 min of
using handset models A and B at 900 MHz.

The 600 mw antenna radiated power is for the analogue phone,
whereas, the radiated power of digital generation of GSM mobile-phone
is 250 mw at 900 MHz. That is because the main aim of the study is to
calculate the maximum temperature-rise in human head due io the
possible maximum RF emission for the purpose of comparison with
previously published works on this subject.

Although the IEEE -standard l32l and other standards apply the SAR
limit for the extremities to the normal pinnae, and since the used MRI-
based head model (HR-EFH) has pressed pinnae; in this paper the
pinnae are subject to the same exposure limit, for peak spatiai siR, as
the head. It has been observed that there are no substantial differences
between the computed SAR values for the head with and without
pressed pinnae, where the peak spatial SAR location is not at the pinna,
instead the peak shift to region near the pinna.

TABLE -3:vaLues or HaNo aNo HR-EFH Trssuss paRaMerens (Rolarrva
PgRvrrrrvrry rr, Er-pcrRrcar- coNoucrrvrrv o) uspo r.on SrvuLarroNs ar 900
MHz 61,「301.

Hand Tissue o (S/m)

Hand skin 41.41 0.87

Hand muscle 55.03 0.94
Hand bone 12.45 0.14

HR‐EFH Tissue o (S/m) HR―EFH Tissue o (S/m)
Air 1.000 0.00 Mastoid cells (bones) 5.50 0.04

Blood vessel 44,78 0.70 Mid-brain (mesencephalon) 45.79 0.76
Bone (ramus of mandible) 12.45 0.14 Muscles 55.03 0.94

Brain /grey matter 52.73 0.94 Nasal cavitv 46.08 0.84
Brain /white matter 38.89 0.s9 Parotid Gland 59.68 1.04

Cerebellum 49.44 1.26 Skin 41.41 0.87
Cerebro Spinal FIuid (CSF) 68.64 2.41 Skし!H 16.62 0.24

Ear (cartilaee) 42.65 0.78 Spinal cord 32.53 0.57
Eye-cornea 55.24 1.39 Spine 12.45 0.14

Eye-lens 46.57 0.79 Thalarnus 45.79 0.76
Eye- vitreous bodv 68.90 1.64 Tonsue 55.27 0.94

Fat (averase infi ltrated) 11.33 0.11 Ventricles (brain) 68.64 2.41
Jaw bone (rnandible) 12.45 0.14
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TABLE -4:MAss, Mnss DeNstry AND THERMAL PRopERTTES AssuMED FoR THE

TABLE -5:THe GeNenarpo VoxeLS, Peax SARrs IN HEAD (HR-EFH)
AND THE ConnpspoNDING PEAK TpuppReruRE (Nor AT) Arren 60 vlN
oF USNG THE HANDHELD SET MOOCLS-A, B, C, AND D AT CUPPT-

PosIrIoN wITH ANTENNA OUTPUT POWER OF 600 MW AT 9OO MHZ.

VARIOUS TIssuES 91。「16

HR―EFH Tisstle 』
ｍAir 0.000 16 1006 0.0263 0.00 0

Blood Vessel .2 0.005 050 3553 0.46 1.52 1000

Bone .3 0.030 990 1300 0.4 0.15 1000

Brain /srey malter .4 0.871 039 3700 0.57 9.70 35000

Brain /white matter .5 0.367 043 3600 0.50 9.70 35000

Cerebellum .6 0.125 040 4200 0.58 9.70 35000

CSF .7 0.256 007 4000 0.60 0.00 0

Ear (cartilage) .8 0.O11 100 3400 0.45 0.20 9100

Eye-cornea .9 0.002 032 4200 0.58 0.00 0

Eye-lens . /0 0.002 090 3000 0.40 0.00 0

Eye- vitreous body . // 0.010 009 4200 0.60 0.34 0

Fat .′2 0.032 916 2500 0.25 0.15 520

Jaw bone ./J 0.243 990 1300 0.40 0.15 1000

Mastoid celis.ノイ 0.027 980 2700 0.22 5.82 32000

Mid―brain.′∫ 0.026 039 3700 0.57 9.70 35000

Muscles . /6 0.940 041 3600 0.50 0.67 2700

Nasalcavity ./7 ４
０
（
υ
０ 050 3300 0.43 1.523 9000

Parotid(〕 land.ノθ 0.020 050 3700 0.53 9.70 25000

Skin/dermis.′フ 0.760 100 3500 0.42 1.07 9100

Skull.2θ 0.744 645 1300 0.4 0.15 1000

Spinal cord.2ノ 0.007 038 3500 0.46 9.70 35000

Soine.22 0.120 990 1300 0.40 0.15 1000

Thalamus.2J 0.015 039 3700 0.57 9.70 35000

Tongue.2l 0.035 041 3300 0.42 0.461 13000

Ventricles (brain).25 0.005 007 4200 0.60 0.00 0

Handset Model
No. ofFDTD
NodesA/oxels

SAR13in
Head

(W/k9

Max.T in
HCad(° C)

Model-A (bar+ype * external
antenna)

Model-B (bar-type + internal
antenna)

Model-C (clamshell-type * external
antenna)

Model-D (clamshell+ype + internal
antenna)

276× 250× 276/
18830625

273× 297× 243/
19483904
266× 260× 273/
18668720
256X300×251/
19061250

4.70

3.88

1.58

0.93

37.43

37.45

37.34

37.31
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(a)SliCed distribution OfSAR18 induccd in HR‐ EFH dueto
handset rnodel― A atc力′′た‐positiOn opcrating at 900ヽ4Hz
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OdB         37    37 09     37 17     37 26    37 34

Max tcmperaturc(3743°θ)試 χ=-22.2mm

(b)SliCed distrlbuJon oftcmperaturc insidc HR― EFH dueto
tllc SAR18 dcposition in(a)

3743°ε

-30      _24      _18      ‐12      _6      0dB         37    37 09     37 18     37 27    37 36   37 45°
ε

Max. SARI* (3.88 Wkg) atr = -3.8 mm

(c) Sliced distribution of SARI. induced in HR-EFH due ro
handset model-B at cfieel<-position operating at 900 MHz.

Max. temperature (37.45 "C) at x = -20 mm

(d) Sliced distribution oftemperature inside HR-EFH due to
the SARr. deposition in (c).

FIGURE-9: Sliced-distribution of sARlg and its coresponding steady-
state temperature in HR-EFH tissues due to mobile phone handset model-
A and model-B at 900 MHz with 600 mW antenna olrtpllt power.

The results show that the global maximum field position of both SAR
and its coffesponding temperature are not identical; while the peak SAR
occurs outside the pinna or skin surfaces depending on the handset
position, the peak temperature occurs inside the head tissues and mostly
in cheek muscle. Although Model-A induces higher SAR in head, as
compared with other models, model-B causes higher temperature
increase in head, since the handset shape plays an importanl role in
convection.
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Even though the core temperature of the head is considered as

Totooa = 37 oC, the initial basal temperature distribution in head tissues
are different due to the ambient temperature of To : 25 "C.
While the basal temperatures of head tissues are 36.4 "C - 37 oC, the
skin and pinnae basal temperafure are around 34 "C. Thus, the
maximum temperature rise (AT) will be occurred in pinna.

The steady-state temperature-rise due to practical use of cellular
handsets may not give a realistic picture of the temperature-rise
distribution within the head because of telephone call may not be very
long. Thus, it is useful to consider how quickly the temperature in the
head is elevated. To test our temperature computation reliability, the
thermal time constants for tissue, i.e. brain tissue, was measured and
found to be over 6 min. The thermal time constant, obtained from the
intersection of the tangent line of the temperature-rise curve and the
steady-state value (for a human), was over 6 min [33]. After 20 min of
exposure time, 90% of the steady-state temperature was reached.

Influence of Heated Handset on the Temperature Rise in the User's
Head

Besides the two causes of temperature increase in the head (namely,
SAR deposition and handset contact with ear and cheek skin), a third
additional cause for the temperature increase is the heating of the
handset itself. This is due to the power dissipated in the circuitry and, in
particular, in the power amplifier; this heating is transmitted to the head
tissues via thermal conduction [5]. Some of the commercial mobile
phones currently available in the market are manufactured with a metal
case covering the back-side (except antenna zone) to accelerate the heat
dissipation to air and the user's hand.

To examine the temperature increase of cellular handsets in a practical
usage paffem, two commercially available models, the candy-bar type
Motorola L7l, and clamshell type Motorola RAZR V3i, were examined
at cheek-position in continuous calling for 60 min duration. The
temperature of the handset area touching the user's head was measured
using a precise thermometer (erfi-MPL / GOSSEN 0421/207). A
maximum temperature of 38.5 "C was recorded for the MotorolaLTl-
type, and, a maximum temperature of 37.5 'C for the Motorola RAZR
V3i-type. Simulating the heated handset with a temperature of 39"C, as

the worst case, temperatures of 38.36 oC and 38.86 "C were noticed in
the ear tissue for handset model-A and model-B, as an example, at
cheek-position, respectively. This occurred without any considerable
temperature increase in the brain tissue. These results agreed with that
given in [5].
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Temperature increase in the mobile phone user's head due to different
handset models was computed using a conformal-FDTD based EM
solver. The temperature due to, firstly, the deposited SAR in head, and
secondly, the heated handset, were both considered in this paper.
Considerable differences in the temperature increase in head tissues
were noticed due to the different handset models involved in
simulations. The possible computed temperature increases in the head
were found to be well within normal biological variations of
temperature in humans.
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ABSTRACT
In this work,the energy bands and the moment of inertia for strongly

defo.11led even― even Er(A=170)nucleus have been studied ,the dynamical
symmetry SU(3)has been predicated fbr this nucleus,using the lnteracting Boson
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In this research  the rotational energy and the moment of inertial, the softness

coefflcient;the cross bands;the back bending have been calculated for this nucleus
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momentum .The calculated results have been compared with the available
experimental data.
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:砕 L(多 山｀̂lal工 `・ ヽヽぷ手 Er(A=170)6り り国 |

。(1)■ハL(IBM-1)こЬメ J●井 Lコ |。 メン亀`し
  。1

。(4)■●L(VMI)メロ |♂国|リタ」 ||,こЬメ J電出 IЪL 。2
。(10)J(9)コさL(hω)2■ |りJ」1亀出 |どンコうし  。3
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J■』 メ 国 |●13・脚 16■盛 Er体=170)Jメ ■ |』 リタ」 |・去 J亀出 lrゝ

6りIJ´メ ψ」|(VMI)こも,“ 夢J(2θ /力2)♂国|リリ」 |1去 増。し  。4
。(5)増。Lσ 亀り |ルL甲 L“ヽ」(13)J(12)増 。L‖ .^絆

Jリツ1社 は ハ11凸喝 jJIこム」  ●」出 Lコ |・ メタ 凸L_井 1評 (1)Jメコ|ひ増J
Iゝ

“

Jり 。(7∫E402)亀し」|ギ 61_メ リ」 |』|ぼ (Fitting)心山 ふ腱

'(IBM-1)運ゞ柵 猫ぷlt踏ン  壁ンJ」ポビ酬
」]昔磯″写)Fネ鳳』為

…

3葛1ボ昔描
メゴど(脚欄温;漁ミ冨蔚鶏l罵黒)t冨 |

饉J σBM→ 」αM)い 脚 刈
躍

Sq罵 )ハ
|げ|ゴ 占 亀饉

蒸ぶ ヽ判ビ
1諸

粗
る」♂ぬヽj J4-が oo2J」ご意式

|ズ
雌it量がだ

出 審 JJメ |メン
"山

1ム L"ヽ ]、.1ふ L土 (centtifugal Force)～ メ メ |らゎ tLll

■、Lひ |ゝ 。ひ L」 J」 Ll^鱚斜 ぃ IJ■ い → ♂ メ 41夕 6り|♂ ゃ二 。メ
ひ 6。しj Jlぃ夕 |ゝ `いIJゅ 亀 ♂ |コ |」り』 IF)●ILゝ

`メ
|スニLひJ

■ bJ』 11■ 1^11ξ ♂ 6りIJ許 小 |ゝ め 。(4)亀。日 1勢 |`■ |り3」 1亀LLll
oSU(3)。■`喚』メ国16ン」

`り
|」 。(1)JJ口lξ た■』し

1″
Er102 81メ 亀り |ルし 凸り・・tごLひ Lヽ｀リ

(β ,γ
―LKり い 静 oゝ ξ 也 (g―band)与お夕 1亀メ |♂ Lメ 」|が wErl"
Jウリ(γ―banの LK亀 ゝ ♂ び鈍 L JI鳥 ♂ |」lυ夕 」 IF夕 。lι→ ♂ bandS)
o"d→ ひ C亀 井 ツ|メL」!ぃⅢ IじjttJい 亀ゝ t共J‐ Jゝ1亀メ |ひ

。‐ り

'1亀
メ |び 也 JI LK亀ゝ ♂ ♂ IJリタ」 |

貿砧札」諾 まだ
=雹こ
賓需起〕

～

Jし `C::E402)亀b』 事 61」 (Eγ)■国 1凸ツ出 YI凸[Ш (θ /力
2)♂国|リン 劃 |

興 |』|♂ i‐ Lり t_1■ .⌒ ♂|ご国1亀υLひ メ≒」(2)Jリコ|♂
♂国 ld国 |´ ■拌 」 |ヴKごンJψりゝ」 |■い YI戸 JXぃ 出も [18,19]

。(1)」り却 |ひ LメЬわりび し
(g―band)‐ 夕 1亀N (θ /ヵ2)♂ |」|りヵ』 IF"碑 電刈 |(2)がШ Iこ理
(職E■健)61メ ヴ」り|⌒り1鯛」 馴≦ o‐banの LK亀ゝ J(β―band)い 亀ゝ リ
評

“

亀りL」 国 1脚 |♂ ■押 釧 |(IBM-1)cムメ リ(VMI)ごい ひ さ ♂J
(2)rK‖|ひ Lヽカリ[20]6メメ |も国 1凸LLLllが ぃ ■メ ヨ |♂|』 リジ」 IF去

‐ υゝ |なメ 11^・‖♂ |ど (VMI)cム」 ヽ 出 ♂ |」|リナ」 |・夕 評 み出

●ハ 』」.静メ IJ叩 ヒヽ 心山 (IBM… 1)cムメ J晏 yぃ ξ `い LゝJ
F夕 が LI。 (IBM‐ 1)cさい い が |』 」,』IF"甲L“ 1ヽ枯光 メ |(vMI)こЬメ
祖 』ム」(VMI)こЬメ リリ」 |♂|ぃ Ⅲ 饉 夢り ■メ LK亀メ ♂IJリタ」 |
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|ゝJ(Ll″ Er102 Jメ 。し手 出メメ 出ぃ)♂ |」|り」ド」IF)11lA・ ‖←郵16メリ

.♂」 L～ し■ゝ IJ→ L甲 バ｀LK亀 ゝ 6｀L_漁 出 甲

ぃ JLゝ 喚 ILK亀 メ J・光 |ド」 (IBM‐ 1)が ミ`1…|び |コ|り,」 lr夕 評 LI

Lゝ 』もJい Ll.♂ 国 IJ出|ひ
～
P」 |』し 尋 」 |が|い ‐ `夢

リ

甲い 知 め 弓 |ゝり(IBM‐ 1)が
ミ`1■
♂
|」|〃」 ||夕 戸 甲ヽ

“

｀ ■
1｀・JJヽメ
:■ |ゝ

.♂ |」|リン 』 ||九 亀1コ|●リメ 」 LK亀 メ ■ 国 11 lA‐ ‖♂ |メJF工   .1

こも
ん
び ヽ υ)出LJj亀がJ凸 LJうメリ(Nπ)●Lメリメ 1出LJぅメ ぃ _"」IF工   。2

亀ゝ ♂ 亀tLll■脚 押ヽ し興 |』1酔 むおし出ゝ |“ L(IBM-1)
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凸、脳 tttΨ潔だ

=じ
よ■5ビ鷲」W:メ25

翼ずだ、ポ
|まずi古鮒F摺武主憑ユせよ」

配露f里鼻粘旨郷篭甜盟躍管電蹴1側
詠ぶ翠R‐[税6七す31:亀VT∫世薇剛
認糊 巳∴貴1喘1櫨凛淵 鯨難
盤擦i習イド」ゴ比露ホ |七塩蝋地咄憎
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。SU(3)壽山 』メ国 16ンう」|♂ いYrメ1標 法 Lい ヽタリ WEr102
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い・ツ|(メL JI`ゝ■ l∬ E40261メ LK L)ヽ Jlヽ Jヽ」1山いノ」I LI
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“
与′7競 ′̀y/

61メ ヴJメ1望
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ABSTRACT
Thc δ一Mixing ratios of/~transitions from low and high Spin statcs populatcd

from the nuclcar reaction l」 G′ (α ,2″ /)1″五ン arc calculated using a new
mcthod which we can callcd it as lnlprovcd Analysis Method The companson of

the rcsults of expe五 mental values,CST method,LST and adopted δ一 m破ing
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鳥 (ノ′ノ/δ)=[鳥
(J/五lZlJf)+2島 (J/ZlZ2JI)十 δt(J/Z2Z2ノ′刀

(1+ゼ,2)
(2)

ヴ」り1諄り|ぬ 二 ―:J年
ヴ」国lf」り|卜Jl z2J°ご|■ツ|ヴ」り|■り1出 Zl

Z2=二1+1.…….………・………・…………6)
Zl=|」′一J/1≠ 0。………………………(4)

■ マ1電週 ヽ 鳥 (Jノニ1二2J′ )山｀ 日 |(井」 なし
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ン
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J
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~11J(0)

*″
(J′」′ZiZ2'メσ /)…… (5)

J(ClebSCh― Gordan) ひリメ _c角兆 凸ゝ L (Zllち -11 κO)お
凸光口 |。ゝJ(Racah Coefflcient)。Kし 凸光 L 〃 (44ZlZ2'Ky/)
―:[2]びYIメ」|卜 ヽ` tヽ。脚」 1評出し(0,2,4,……♂ 1玉Lκ ●りκ い さ` 1ヽ

0≦κ≦min(2Zl,2二2'2J′ )…… ………………………・……・。(6)
―:●いK=0珀L´」

鴨ム切説ら=[1舞功………・ つ
メ 3(Weighted Sum)J ・ヽ ^‖ cr・争」` 」墨 いい ρ″ (Jノ )ムJJ`⌒ツ1山|)劇 I Li

Ⅲ二劇|ひ (2J′ +1)」 (populalon Parameters)P(“ ′)」メ1凸光L.

‐:ご:YI_P」 |ごLJ J′ 」4饉 |ジ」11,…‐■1■ ^‖ 、メロ|

ρl(」′)=Σρた(J′ ,“′)′(“′)………………………̈………。(8)
″′′=0

0″″′=:

‐:びツ1 00111lalization condition)り 国|ム_メ」̂1と |″

ΣP(″′)=1・…………………………………(9)
″,=-4
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20010,4 $'ll .21 J-ll t "-X*ll flt d+.

L,lJ i.+-.-ll p:-xJl rlrcY [3] k+l "-i gJlAjll rti Cl F4,F2 (3)-1" ,lrrr'"1 63

, 51
J:..Xll cJ)-L-,.,^liilll t S./, -; LtI a+:j, i. i CJtiot-h.llJ Ji=20

[1] -1:.--.lt iiJrr-,.J| Pr (J,,m,) .,jL-'Yl

-; d k ' r' -,,rlt O+-l d.r)-.l,-

The Alignment Attenuation Coefficients (ao)

(J, ) e:,sll't.i q;lt +6lliiYl altJl (Degree of Alignment) , ir. 
-r,Jl 

i+-,rr cr!

Jl .jfu, (Population Parameters) P(*) Jrill '-'ilr3 ei-,;*-; [l+rs: Ofu

. ( Statistica I Tensor ) po (-r, ) ;t --Yl J*illl ilY+ *.t+

.12,4)iJiyl ai),jl, (JL*jj , :J3,ill cr)-l-- ue cJt'J" cln Pr (/, ) (.l!

po (J,)- rlzJ, +t l,{-t)'',-'' (J, m J, -mlk) 1(/,)..........(10)

c.rr-.r-6 .i+ls &;" (J , ttt J , - ml k) .Jr^r il

.t-fll &)-1.- P(m) ) (Clebsch Gorden Coefflcient)

q-igt crYtJl +lC err^^ill LlLl-Yl rll , (Population Parameters)

c:y\Jl (Population of Magnetic substate) (m - - J, ,......,+ J,) (*)
. (Generation Constants) rljilt ,',tlj3 - I ' ll - Lrqir +itli+Yl

a::tJt-, (Gaussian Distribution) qfr\s ejrr qi' -yi'dl ,ifu P(m) ol
_: n+yl

.-( 
*/.r)

D=^m
(11)

pEJl , ;, 3l eL ./-, , c#-r\slt Gtll (Half Width) 3U';l ' i I o cli+ t!

. ar(J,) = 1-r o= 0or$ (Complete Alignment)

(Substates)+j.,$t o!;*Jl (GaussianDistribution),r+"rlsll ejct Jl

.l2l q:tlt erjylt --j+i 6. eo)i
.(Attenuation coefficients) #ACl s)'1" \r't+ at (/,).-i>.,

弘一　　
　

　

。
１

ｅ

ｒＪ

Ｊ
。ｌ
Σ

一ｍ
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1∬
Gグ (α ,24/)1″ Eン ょ国|“欄』邸ttt ψ」」ごj脚メー藝

FLI」 シメ リ́ L

脚 |メ=ひメ |‐ メ|● |ム ●ヽ」■』 αた ぃメ1凸〕LL J
.■ 1ゝ亀:爛い」響 (Paniallツ Aligned States)

α
た (√′)=器 ;た =2,4,6.……………………・。(12)

´1.⌒ツ|r J:,iill ,,l"nis (Complete Alignment) tHt , ;r. -ilt ill- .J l-t

^$Vl eflJ! (Statistical Tensor) Bo(J,)

Itzt . + l) (- l)r (J 
o 

J 
o I ki for integral spin

_lr -- ................(13)
pt,+t>f-l , U 

L, _!loo, for half integral spin

22

ち(J′ )=

.[2,4]リ ー』び B4J32J」｀戸 J^1・ |´≦J

脚 |♂い JJメ |

ιユし出 じL竃 三井Joゝ Aヽl‐ 1(α2~Ratio MethOd)一 :α2‐
～

ユ

ヴ1)(J′ )a山こ1■ |■ツ1電LLll`メー ひ L国 ●ツ出 |」LJツ |♂ ●勇 J-1
。((ノ/)」

18Lミ ^凸 JゝL JIム …ヽこ1(Jf)じ二」 |ぃ 占い YI

。い o」島 ●|。L典 り|い oJ■ ●|、ゃ 凸 VL■YI二|●1-2

ヴJIり| ⌒」L _ い  bl^tr l _ (α 2Ratio)α 211…'1 ●Ll`“  ヽ ムヽ1.1
ごLJ t4K凸ツ出 |ひ 出 I  JS(J,一 Jノ ).メ |、工L」  Zl二1工lZ2工2Z2
α2年出

～
メ Jヴ|`縞 1瀕 F26光 LJこ り  α2ヴ」り|ごjメ1凸光 し

Jリツ1上メ」|●1 .び国 1許 YJ LK口』L“■ Yり 山 」ゝ■劇 1山LLL“■ 、̂1‐lV
.t4K ttytLlcs Llミ 11`ヽ “ヽ甲1.“｀

“
■ 6り。Lり■

～
脚 |。ゝよ型

J出】δ評甲1・ “ヽ1脚 [5,6,7]Youhana夢 ひ ct■
～
脚 |ふ め■ 戸」

.Ⅲ♪」|ご国 11ヽ・ハメ■ Y LIJ LLミ 劇

(ωr)■日|´L⌒り|メロ|≒井
Constant Statistical Tensor Method

■酔 田 ニ メ 許
～
り loゝ 螂

L工 出 山り出 |り|`(1_o)」 (2-0)JL゛ 山り出 |。分 J    _1

. 7-(6,7,8)~`5-(4,5,6)+ `3-(2,3,4)+ご L亀出

―:[8,9]♂YIめ国|いい1・ “ヽ 漁 αた■ ●!
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20010`4。ユ」1`21即 |
i.JJ"-nJr .rc :l-

αル(4-み )=2×些
ムZ14)+22L(み工lZ24)+δ

24(み
ちら4)

(1+δ
2) (14)

ヴJり|どうメ16)J― 」撼 (α =々α 2'α 4,α 6・…・)●1占ぃ

かa(4)ぃ ち」島 yl滲 ♂』も (δ =0)ロミ‖
…
騨 ´ JttylがザLエリ

.aふ (ノ′)`_■」|ぃ ●ツ1墨
"Llt‖
■出ロー

ぃ 」 1出獨 一 ひ α2(4))J■ ヽα2(J,)<1‐ :ご｀1上メ 16‐ 甲分 リ ー2

(あ劇1丼 ´メ｀― メIJも■脚

(LSF)ぃ |」.メIⅢL～ユ
Least Squares Fiting μsF9 MethOd

あ 出 曇 L■ 鼻 ひ (ZSF― MdhOd)ぃJ」‐メ 1鋼L褐 メ J

Cill ρ2(J′ )戸」(/2)L Jlェ ρ2(ノ′)ヴリJコ|い一 YI Ⅲ出|´ ■ ヽヽ1

■|■ 1ヽ凸り劇 ρ2(J′ )甲ぶ
～
り |。ゝ騨 』≦.(CSr)■ヵ 甲_滲

む」13oヽ1^乱・ヽ1鋼L● メ ♂|り rメ|が dゝ|“ (J′ )

:都 |ゝな‐』■(pOlynOmiJ settes)

ρ2(4)=Σ Qイ ;″ =0,1,2,3,4.……………(15)
χ=0

ヽ し′評 脚 (Q)●｀し JNI JIしや (LSF)●井 がtヽtJ J

.′ 脚 (/2)ψ
`Jロ
ッ

ー:ニヨ 1凛錮|～メ

(El」 E2)`嘔 Lり墜 1●鈍 ♂ 16Y出 I`J口 |●y出り1許 褐メ |・ゝ ヽ̂1・ 1

:[9]亀)しJひ
`y出

|`。軍 α2(ノ′)口_滲 ]`

琢の=器……………(0
・α2(4)<1:上 ,コ l α2(」′)諄 ●1早導リ

`[4]り
ヽ̂ 』 ´ JJIコ |が

ミ`
・ ・|(ノ′)嶼 α2(ノ′)」 6メロ I LI― 』 ■ゝ _諄J

ひ 脚
`メ
ロ l α4(ノ′)戸 ‐ |´ ひり」 (Har Width)と嘔 Ⅵ `=^t鍵 IJ

いいの■力̈ Ⅵ戸り̀い1岬…1囁
)」 %の

ヴ」り
l ejJJ● 刈 一 J ρ4(J′ )J ρ2(ノ′)評 J留し P(″i)」メ 1山躙 一



1∬
(1グ (α ,24/)1″均 ノ ょ口|ぃ た」』 L`な出ゝ ヴリ どう脚 JLv螂

が出!J)メ リメL
l・ ∴ゝ
ヴJり|ごぅメ 1凸り・・・tⅢ ♪ |』≦。6リメ」 |ご日｀い υLり 甲 1凸ツ出 刃

甲 1山Y出ツ|ひ J LkL墨 d“ヽ
♂ い

る地 γし θ =90° 工 ω (θ)LK

`ヽ

■Jロミ‖
…
どぃ井J ttα (α ,2″ /)Wみ  よ国 1・ヒミ』J

。(5)り(4)J」コ|♂‐ メ区 [3]げメリIⅢ ⅢⅢメヨI Llミ‖【L ttJ[11],[10]

邸ひ■押ヨlδ 戸許 」̂1^yぃ α2'α 4げ」り|びうメ1凸光L口・・t戸 ひ́リ
≒メ■コ・t“YI´ 』≦J.6リメロ|:L,」|ご国| ゞ JRiezebos[10]
Śy♂|」 ゛ 出ツ出|【JL^lY♂IⅢ井劇 ρ2(J′ )評 うい|ひ CSF)

。(α2(Jノ )<1)Lジ出|

いり あ (OF)J(ω の り(テ))出刈 ♂脚 い 螂
～
脚 Lゝ 」

。ヴリ|り|どう」調亀■り|

～
ユ む´ 戸J`い長 ョヽ喜 主■ |ヽ中り 渉レJ raッ |´ ♂ 1占刈 1夢|りIJ

.♂|メ 出ヽ G二 ハヽ1・ 16ゝち

寝国 |りご国|

社 |」IFメ 1山 |ム 凸 二ヽ 劇 |ぃ しK凸yLy(δ)ロミ11・点甲11.｀ LIJ』 。ゝ ´ ´

～
井 JA● t“  ヽ 1∬ Gグ (α ,24/)1″ 2ソ ψJメ|よ国 |ひ 6」脚 1甲日し
1与 】S_戸 許 墟 1鼻 い 」L●ゝ出さ`脚 |(単JI≒メ 与高 甲 し

1湘 J6増ト
JLミ |ゝご |夕 ゃ≦ い 出 !″ ゝ」 ZSF J`α ヌr♂ |メリ尋」 |●L嶼|ぼ

●1lL.ス‖。し二1ぃ準」|■1¨‖」Ⅲ脚 |

工 夢ひげメ」りc“ ヴ』ヴリメ|よ国|ひ cЬメツ|ゝ 許 、脚 |ふ 【ヽもヽL
Llミ ‖̀品 山り.・tごL‐K.。光i♂ 6リメコ1凸刈|」|メ|よこ口ヽ ι二い|ひ

:びYK(5)Jり、り(4)JJ、 ♂ メ 勢 メ 区
1∬

み 」日≦凸り出 Y(δ)

じ Kゝ出 |(25)」  免 KLり ご国 1出メ |い じ Kヽ出 |(37)キ |ひ

.凸Y出|(8)♂ ひ り eエリ山り出 |(4)」 ご国 |♂ りヽLJ

戸 ■ ふ |」 .Ⅲメ |%戸 メ LJぃ |メ IF工 」 ご国 |♂ 甲り国 |― 。男

●饉 ■日 1出J¨‖ξ LI`為し』 ふ ♂ ロミ‖
…

3Lソ Ⅲ メ |の り %

い■ メー 甲呻 』もりLメLc■ ЪtLI%戸 JLし ぃヽi%戸 許 J^1こツ|

.%諄 :亀りL

ロミ‖ t h点 許 J^laylム出メ |がヽ い りL」 %り %色 光 L評 甲L“ヽ´

■ 」1日≦ 凸Y出|げ゛ %ヴ 」り|ごうメ 1凸光 L凸 い ヽ Jc出 |エリ̀ 8リメ 」 |
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20010`4。ユ」|`21 1`ヽ ^11
iJ-"-ii*ll aJr 4l+.

els Oi yl i_*,J+lll dJLt+ilt g. j;^.,. f ,,J' (Jplrg 'uo Dy J L,il crro ,;ll3

: 6i+ rX o-xl (37) ru, +tsll 6Yliii)l Aa gll1ll ejpt cr)'t-' 
':1-.1L"=

.q.s ltii:t (26) ) &ls 6elr3 dllLia

.e.,.ts crYtiiil (6) J 6ilr,3 4r.,:, dllLia

.+lS dlYliiil (5) *f c$l-r eE dlltin-r

i-lJJl oJA *f eyl..S-r !+-pil oLl;il1 q,i ,Ui.Yl J! +Sblq dI!','t'" ri*'r

r+ - i it l60Dy J iLl3i-ll l-ls ,-:JYtiiil st 4#J-Sl et-till g13,. crrr''l glls

oYlilil (6) +r-:_r drYtisil (10) alln dl-r. il. sij]l- tLlli. li.ls'Ylisjl (16) a-l-;:

tx1L.fu,Jl.--,J*ll drLt+ill C^ iiil^ i,r6 e-,lJJl '.A *p 4+-.^"..11 Aq # k* OF
.a-lJil 'JA .,i t-a;l g;Jr" l-Sj ,ii;sr U;

(theoretical) y;r. (th) t (experimental) -gi-(exp) rlsi-li :aI=)-

ン出l PJ #t(Ezi Et) i$ .:- s3l ,3Yr.i3jll qruill Oi^Ji &y..tr. pP :l- cJ-rr>

.'uo Dy J A+lr-lt 4JLlr1 l+t .- i dt PrQ ) '''i$l .,ir.-ryl

ニ
ム

ム
exp

み

”

α2(4)
ル

″併
Ｖ
‐
ル

σ

ρoW
ρ2(Jf)R″

ρ2(J′ )[3]

2(4)α″

ρoW

，

″
0 0.1967 0.9204 1.8408

-0.2352

-0.23515
-0.2352

3 2 0.3663 0.6213 1.8639
-0.4232

-0.42297
-0.4231

4 2 0.4867 0.4993 1.9972
-0.5545

-0.55463
-0.5545

5 4 0.5729 0.4297 2.1485
-0.6491

-0.6487
-0.6489

6 4 0.6382 0.3830 2.2980
-0.7196

-0.72003
-0.7198

7 5 0.6925 0.3461 2.4227
-0.7786

-0.77945
‐0.7790

8 6 0.7421 0.3124 2.4992
-0.8335

-0.83407
-0.8338

9 8 0.7902 0.2806 2.5254
-0.8847

‐0.88713
-0.8859

10 8 0.8361 02475 2.475
‐0.9347
-0.93803

-0.9364

9 0.8761 02132 2.3452
-0.9812

-0.98233
-0.9818

つ

ん 10 0.9028 0.1863 2.2356
-1.0129

_1.01175
-1.0123

つ
Ｄ
ｎ
Ｄ



‐―    ―――  ―   ノ

1∬σグ(α ,2″ /)1″ Eン ょ国|ぃコ』邸=駒ψ」」ごj」こ‐藝
ILI'シメ リメL

.160助ノ
“必
」 ぃ L咆 門力 ‐ ム ♂ IJ′ 4Y■ ρ4(J′ )戸 _:2-JJ■

♂
劇 |【・ 1ヽ 出

♂ LJ^1‐ |´ ♂ ]しα4f」 り|どうメ 16)“し 。LVげ LIが Ⅲ k■ Jこ1… ί鴨ヽ

印いり臨 |

4
exp

み

”

■
４

″

%(4)
′・″

2(4)
′・″

2(4)2

′・ソ

2(4)α″

ρ・″

2 0 92040. 01430. 01430. 40140. 01440.

3 2 0.6213 0.0567 0.0725 0.0727 0.0726

4 2 0.4993 0.1219 0.1471 0.1469 0.1470

5 4 0.4297 0.1888 0.2222 0.2221 0.2222

6 4 0.3830 0.2533 0.2940 0.2928 0.2934

7 5 0.3461 0.3182 0.3663 0.3633 0.3648

8 6 0.3124 0.3865 0.4427 0.4415 0.4421

9 8 0.2806 0.4619 0.5271 0.5260 0.5266

10 8 0.2475 0.5490 0.6248 0.6231 0.6240

9 0.2132 0.6418 0.7290 0.7286 0.7288

12 10 0.1863 0.7126 0.8094 0.8093 0.8094
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20010`4●ユ」|`21 1ヽヽ ハ11 もガニコ|IJL‐

(E2rlE) 4 c,rc.;!l sYu.Ylr liill LLs sYtiiiY oa 5 o2 #: 3 - d-lr+

.irlslt a-ir:iJl c^ k.::-,rti.-r oqlt dJ-rll.tirJ}il 
t60 Dy s!Ji*

´ 許 国ユ
|こ卜 」 IJ出 IⅢ力 い L戸 ♂ |り L`1・ キ16y出 |´口 α 2

p.w.:L光の
ご」lメ Q

*e, (Adopted Values) ;u5.:r .ritl lls (d) .r"r.l +-J .P t:t^*,1.5 po(J ,) *, t Pr(J ,)
( C,Sf ;yt LSF -t-b: oz i+>LyLul.,. ",r 6t.qi i3x 6,o i-3u

凡
“
′(レ/)

exp

ら(レ /)

exp

J「―」;
exp

驚[10]
exp

考′・批

86.8 86.8 2+-0+
0.140(5)
-0.028`7) 0.14

…0.015
966.2 966.2 2+-0+

0.17(3)

-0.01(4)

1286.7 1200.5 3~-2+
‐
0.02(2)

0.00(4) -0.147

0.00

1398.9

1312.1 3~-2+
-0.14(4)

-0.03(6)

1115.7 3~― 準
0.01(11)
-0.31(16)

-0.06

0.00

283.8 197.0 イー2+
0.247(8)

0.05(1) 0.248
-0.04

1155.8 1069.0 4+_2+ 0.20(4)
‐0.07(5)

1386.4

1102.6 準一準
0.37(3)

0.02(4)

0.24

0.00

337.3 準 3+
-0.36(4)

-0.08(6)

-0.17

0.00

1407.7 1125,0 (5)~- 4+

0.25(3)

0.03`4)

-0.19

0.00
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響 Gグ (α ,24/)1″助 ょ国|ぃ 御 l邸毬 ゝヴリ どぅ脚 出 藝
rLIJシメリメL

3-」J却

Eιι″(ル/)

exp

ら(ル /)

exp

JF―」;
exp

驚l10]

exp
考′・″

581.2 297.4 び―イ
0.283(5)
-0.07(1)

0.29
-0.06

1438.6 1154.8 び―ダ
0.36(3)

0.01(5)

1594.6 208.2 6~― 準
0.17(2)

-0.15(6)

1726.5 1442.7 び―ダ
0.07(5)
-0.10(7)

1787.5 252.3 ⑥
~―
準 0.17(4)

-0.15(6)

1594.6

1013.4 6~ 6+
0.19(3)

0.02(4)

２

０

３

０

０

０

306.0 6~-5+
‐0.16(2)

0.00(2) -0.20

0.00
1787.5 498.6

(()~―
-5+

-0.22(5)

0.05(7)

1614.0 1032.8 (7~) - 6+

-0.24(2)

0.03(3)

-0.21

0.00

1617.6 328.5 7+ 5+
0.23(3)

-0.10(5)
0.30
-0.07

967.2 386.0 8+― び
0.305(10)
-0.068(15)

３２

　

・

０８

０

．

・
０

1801.2 362.6 8+― び
0.33(2)

-0.08(3)

1882.6 288.0 8~-6~ 0.35(11)
-0.08(2)

1978.3 1397.1 8+― び
0。29(4)

0.13(6)

2112.7 325.2 ⑥
~―
KO~

0。28(5)
-0.12(7)
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Ⅲ
… “
Ⅲ … ♂

IJ甲|“ 由Wtty

も却 lr井 ‐

(δ)L｀
ミ‖̀品 戸 :4- 」りヽ

“
Oヵ

Eルソθ′(レ/) Eン (ル /) J「―J, :i[101

δ

Ref[10]
Ref[11] Ref[3] P.″

86.8 86.8 グーび
0.140(5)

-0.028(7)
E2 E2 E2

283.8 197.0 イーダ
0.247(8)

0.05(1)
E2 0.00(1)

0。 19(2)*

581.2 297.4 6+-4+
0.283(5)
-0.07(1)

E2
(1)10・0

-0.00(1)

966.2 966.2 2+-0+
0.17(3)

‐0.01(4)
E2 E2 E2 E2

967.2 386.0 8+_6+
0.305(10)

(15)60.08

E2 E2 (11-0・ 0 1¨ 0,0

1155,8 1069.0 4+-2+
0.20(4)
‐0.07(5)

E2
0.022(36) 0.08(7)

-0.08(1)

1288.8 1285.8 1~― び (3)390.

)40.07(
El El El

1288.8 1199.0

「
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ABSTRACT
In this work,the enel・ gy bands and the moment of inertia for strongly

deforrned

even―even H【A=174)nucleus have been studied,the dynamical symmetry SU(3)

has been predicated for this nucleus,using the lnteracting Boson NIIodel(IBNII-1)

and the Variable Moment oflnenia(VMl).

In this research the rotational energy alld the inoment ofinertial,the softness

coefflcient;the cross bands;the back bell(ling llave been calculated for this nucleus

and their dependence on the angular lllolllentum and their relation with angular

momentum .The calculated results have been compared with the available
experiinental data.
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ABSTRACT
Audio signal processing is one of thc most signiflcant branches of processing

digital signals.It has widc applications in inany flclds,especiaHy in corninunication

and mobHe phones systems, but the audio signals arc otten accompanied by

distorted the noise causes weakness ofthe analysis and discrirnination audio signals

so for the purpose of improving the efflciency of audio signals must study and

analysis of audio signals before,we make siinulation to additive Gaussian noise by

makes noisc with inany value of standard deviation and thcn we add this noise to the

signal by additivc forin we are study cffective flltering process by using lnean flitcr

to reduce noise, statistics signiflcant features.Thcrcfore mcan fliter was enhanced

by adding some conditions to improvc pcrfornling and conscⅣ ation to maintain thc

signiflcant feature of audio signals that results from using mean fllter has been

studicd also.we noticc that mean fllter in adaptive fornl givc good result in

enhancement signals that rnix、 vith noise.
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6
NOISY

130 3.91 33.28
NOISY

130 3.56 36.57
6 3 M 30 2.99 43.53 6 M 130 2.72 4782
6 3 AM 30 3. l0 42.03 6 3 AM 130 2.73 47.75
6 5 M 30 2.71 4796 6 5 M 130 2.49 52.20
6 AM 30 2.84 4579 5 AM 130 2.50 52.09

7 M 30 2.55 51.00 6 M 130 2.37 54.97
7 AM 30 2.69 48.34 6 AM 130 2.37 54.84
9 M 30 2.44 53.46 9 M 130 2.28 56.96

6 9 AM 130 2.58 5040 9 AM 130 2.29 56.82

10

NOISY
130 s.49 23.69 10

NOISY
130 5.47 23.80

10 M 130 3.76 34.60 10 J M 130 3.76 34.61
10 AM 130 4.50 28.96 10 AM 130 4.50 28.96
10 M 130 3.26 39.89 10 M 130 3.27 39.77
10 5 AM 130 4.19 3107 l0 I AM 130 4.19 31.07

7 M 130 2.99 4350 l0 I 7 M 130 302 1 4318
10 7 AM r30 | 4.0t 32.45 l0 I 7 AM 130 4.04 | 3230
10 9 M 130 2.81 | 46.33 l0 I 9 M 130 2.8s I 45ol 9 AM l!0 I 3.eo I 33.38 10 AM 130 3.e4 | 33.09
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