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ABSTRACT
Inulin is actually important ingredient used in food and phannaceulical

industries, and it act as Prebiotic , promoting selective development of beneficial

microorganisms ( eroiiotics; , inulin also exert other functions on health ' Among

the sources of inulin, Chicory (Cichoriunt intybus, Garlic (Allium salivunt) and leek

(Allium porrum). .1^-t;^ -nA tactz
In this work we determine inulin content of Chicory roots , Gartic and leek ,

inulin was extracted by means of hot water .The results showed that Chicory roots

fresented a high inulin content (47 %), the inulin content of Garlic is not very

rrlg1, 1 B %), ind the Leek sampie showed a low content of inulin ( 8%) .

Extract of garlic , chicory and leek were tested for their growth inhibitory

effect on some pathogenic bacteria' These included E'sherichia coli ' Proleus

niyabili,s ,p. vulgaris, ilebsieila sp , staphylococcus aur.eys., serralia marcescens

and Acinetobacter baumannii . Ail test organisms were inhibited by garlic extract'

while chicory and leek extracts showed loiest effects on pathogenic bacteria' The

Inhibition zone obtained for garlic extract against pathogens were l9 26 mm' It

hhb■ed thC grou7th OfJI studed pathogenに bactcHa.



Determination of lnulin content of Chicory, Carlic and Leek, and study of their Antibacterial
actil ity against some pathogenic bacteria
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INTRODUCTION

Prebiotics are a more recent concept, first defined less than 10 years

ago ( 1). They are chemical substances, usually oligosaccharides, that act

as substrates specifically for the host's intrinsic colonic bacteria
(Probiotics) (2) (3).

Inulin, a polysaccharide, is widely used as a prebiotic. According to
Juliana Zeiher, ingredient technologies manager. GTC Nutrition,
Golden,, CO, there are three major categories of prebiotic products:
"short-chain fructooligosaccharides (scFOS), inulin and oligofructose
(4). Inulin and oligofructose are present as plant storage carbohydrates
in a number of vegetables and plants including wheat, onion, bananas,
garlic , Leek and chicory. (5)

Chicory comes from the plant Cichorium intybus. Chicory root has

been used in human food for years, as a coffee substitute. Now it is

being used in pet food, where the claim is that it can help to improve
health by promoting the growth of beneficial bacteria in the
gastrointestinal system. Chicory contains inulin, a form of dietary fiber,
which although itsetf is indigestible (6). Proponents claim that high
levels of 'friendly' intestinal bacteria can help to improve digestion,
decrease disease, and strengthen the immune system (7) An important
feature of prebiotics is their potential impact on reducing the risk of
colorectal cancer (8)

Garlic (Allium sativunt) has been used medicinally since before the
tirne of the Sumerian civilization (2600 2 100 BC), by when it was
already widely cultivated in India and China. Traditionally used as an
antimicrobial agent, garlic has been reported also to modulate
cardiovascular and immune functions as well as having antioxidant and
anticancer properties (9). Decocted garlic extracts that are left to set
overnight are very effective in healing wounds. In 1858, Louis Pasteur
observed garlic's antibacterial activity, and it was used as an antiseptic
to prevent gangrene during World War I and World War II. ( l0) ( I I ).

To data , little information is a vailable about the inulin content of
Prebiotic plants (Chicory , Garlic and Leek ). The objectives of this
research were to: l. determine of inulin from a recoginized source
important in local Prebiotic plants, and 2. To test the effectiveness of
the Prebiotic substances (garlic, chicory, and leeks) on pathogenic
bacteria.
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MATERIALS AND METHODS

Bacterial isolates:

Isolates of Esherichia coli, Proteus mirabilis, P. vulgaris, Klebsiella

Sp, Staphylococcus aureLts , Serratia marcescens and Acinetobacter

baumannii , were collected from different infections sources from

Central Medicine City hospital in Baghdad . Isolates were identified
according to (12), by classical microbiological methods and API 20-E

system.

Preparation of Chicory extract:

Chicory roots were obtained from the area of Iraqi North , roots were

randomly chosen, washed and identical longitudinal portions removed

from each root to obtain a composed sample , aftet cutting extraction

was performed by hot water at 80 c / I hrs ( l3)'

Obtain the juices from garlic and leek :

Garlic (remove the dry, papery skin, cut into small chunks ,crush each

separately with mortar and pestle until it's a fine pulp (be sure to clean

the mortar and pestle before crushing a different plant) , Leek (cut off
the roots and green top, keeping only the white stalk , rinse under

running tap water to remove sand and grit, cut into small chunks ). after

cutting extraction was performed by hot water at 80 c I 15 min .

Determination of Inulin:

The obtained extract filtered through a membrane 0.45pm porosity ,

after that the Inulin was determined according to ( 13 ).

Antibacterial activity of Chicory, garlic and leek:

After cutting of Chicory , garlic and leek as above ( with out hot water)

, Place a large square of aluminum foil onto the counter top. Transfer

the prepared plant onto the cheesecloth, and squeeze the juice onto

aluminum foil .

Punch out discs of chromatography paper with the hole-punch. Place

a disc in each of the wells using tweezers. Let soak for 15 to 20 minutes'

Save one dry disc for control.

Pathogenic bacteria cultures were plated on fresh Nutrient agar plates

1tO 
5 CfU per plate). Aftr that transfer the disc from the well and place

it on the corresponding region of the Petridish,

and incubate them overnight 37 degrees C .

●
Ｄ



Determination of tnulin content of Chicory' Garlic and Leek, and study of their Antibacterial
activity against some pathogenic bactcrt" 

*ohammed, Batoor and Nidda

RESULTS AND DTSCUSSION

"Prebiotics" refers to short-chain polysaccharides (carbohydrates),

such as inulin can act as dietary fiber, not completely digested by the

human intestinal tract, that serve as a food supply for the friendly
bacteria of the large bowel (bifodobacteria and lactobacilli), enhancing
their growth and cell division rate (2). At the same time, they suppress

the growh of proteolytic bacteria such as C/oslrldium perfringer?r group
( 14).

The results showed that chicory roots presented a high inulin content
(47 %). This value being in a ccordance with value found by ( 13 ),
Inulin is an non-digestible carbohydrate. Because it is non-digestible it
reaches the colon unchanged, where healthy bacteria such as

bifidobacteria and lactobacilli use it as food. This lowers the pH level in
the bowel, creating an unfavorable environment for unhealthy bowel
bacteria such as E.coli, Salmonella, Staphylococcus and Clostridium.ln
addition, the healthy bowel bacteria can better outcompete the
pathogenic bacteria on the crucial position ofthe bowel lining ( 15).

Various in vitro and in vivo studies have shown that a diet
supplemented with B(2-1) inulin/FOS provides an effective means to
promote growth of bifidobacteria and lactobacilli. while selectively
reducing the growth of pathogenic microorganisms and potentially
treating intestinal dysfunctions , ( 16 ) recently experienced an a

systemic infection with Listeria monocytogenes caused nearly 30 per

cent mortality among control mice, but none of the mice fed inulin died.

Mortality was higher for the systemic infection of Salmonella
typhimurium, but fewer of the mice fed inulin died, with mice fed

oligofructose again intermediate

The inulin content of Garlic is not very high (13 Vo), and the Leek
sample showed a low content of inulin (8%) (Fig.).

4
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Fig. -l: The Inulin content of Cichory roots , Garlik and Leek

Extract of garlic (Allium sativum), Chicory (Cichoriunx intybus) and

leek (Alliun't porrum) were tested in an agar diffusion test for their
growth inhibitory effect on 7 pathogenic bacteria. These included

Isolates of Esherichia coli , Proteus mirabilis ,P. vulgaris, Klebsiella sp

, Staphylococcus aureus , Serratia n'tarcescens and Acinetobacter
baumannii . All test organisms were inhibited by garlic extract, while
Chicory and leek extracts showed low effects on pathogenic bactetra.

The inhibition zones obtained for garlic extract against seven

pathogenic bacteria were 19 26 mm. (Fig 2).

Of all the herbs available for possible use as an herbal alternative to

antibiotics, perhaps none shows such a degree of broad spectrum

antibiotic activity as garlic . A number of studies have shown that garlic

extracts, as well as individual components of garlic, have a broad

antibiotic range, effective against both gram-negative and gram-positive

bacteria. A 1983 study showed that garlic was effective against

Staphylococcus, streptococcus, cholera, diphtheria, typhus and Shigella

( 11). The German commission E monograph (1998) proposed a daily
intake of l-2 cloves of garlic or 4 gram of intact garlic per day for
maximal health benefits ( l7).

Garlic as an antibacterial has been the focus of detailed investigations
recently on Helicobacter pylori (18) Differential inhibitory effects

against Escherichia coli and Lactobacillus cosei, whereby a 10-fold
greater sensitivity was evident in the former , have been studied in more

detail with respect to the different membrane structures of Gram-

positive and -negative bacteria (19) . Antiprotozoal studies include those

on Entamoeba histolytica and Giardia intestinalis , the anticandidal



Fluoroquinorones Resistan ce in Compyrobocter ieiutri rsorated 
"rgr::1."-".J, H;lr,l;frrr!"irr.,,

poultry (8) , but recently rapid and persistent resistance was actully
shown to develop in chickens treated with fluoroquinolones(9) .

The resistance of Campylobacter jejuni to fluoroquinolones due to

spontaneous or induced chromosomal mutation has been reported (10).

The aim of the study was to determine the incidence of
Campylobacter jejuni in chicken meat from traditional slaughterhouse ,

and to determine in vitro susceptibility of isolates to fluoroquinolones
by determination of minimum inhibitory concentration since nalidixic
acid - resistant Campylobacter jejuni strains were observed in the
laboratory in the preliminary disc diffusion test.

MATERIALS AND METHODS
Sampling procedure

A 55 Samples of chicken meat were purchased from
slaughterhouse in Baghdad city , these samples consisted of skin, breast

, thigh and retail which were examined for Campylobacter. All samples
were collected aseptically and placed in an ice chest transported for
analysis to postgraduate laboratory of microbiology in the college of
sciences at Al-Mustansiriyah University in the period between April and
August 2002.

Preston broth medium was used as first enrichment broth
consisted for I litter of nutreint broth NO.2 (Oxoid
Ltd;England),trimethopriml0 mg; polymyxin B 5000 LU.;
cycloheximide l00mg and rifampicin 1Omg (Samaraa Drug , Iraq)(11) .

The Campylobacter selective medium used was Blair-Wang
medium consisted of 1 liuer of Columbia agar base (M144 Hi-media
laboratories Ltd. Bombay-India) supplemented with antibiotic
supplement (FD006 Hi- media) that are recommended for the isolation
of Campylobacter spp. per vial , sufficient for 500m1 of medium;
vancomycin 5mg , polymyxin B 2500 I.U. , trimethoprim 2.5mg ,

amphotericin B lmg and cephalosporin 7.5mg. For enhanced growth
of Campylobacter growth supplement (FD009 , Hi-media) was added
per vial , sufficient for 500m1 of medium; sodium pyruvate 0.1259 ,

sodium metabisulfite 0.l25g and ferrous sulphate 0.1259(12) .

Isolation and Identification
l0 grams samples of chicken meat were placed in 90ml of preston

broth supplement with 5% horse blood and then incubated at 42oC for
24hrs. in anaerobic jar containing 5% 02 , 10o CO2 and 85% N2 (gas

generating ki| BBL Campy-pak microaerophilic system Envelopes
(Becton , Dickinson and Campany Sparks , MD USA) (13) . Suspect
colonies were Gram-stained and examinated by phase-contrast
microscopy for typical morphology , suspect colonies were further

10
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characteri zed by the following tests; Oxidase and catalase production ,

hippurate hydrolysis , growth temperature , nitrate reduction , H2S

proiuction , Aiiur. to growth in 3.5o/o sodium chloride ,and their
'susceptibility 

to cephalothin (30 pg /disc, BBL,USA) and nalidixic acid

(30 ptg / disc , BBL,USA) (14) .

Antimicrobials susceptibility test

The susceptibility of fourty nalidixic acid resistant

campylobacter jejuni isolates to the fluoroquinolones ; ciprpfloxacin ,

norfltxacin , ofio*a.i, (Aventis pharma , Tunisia) , tetracycline

(Samaraa Drug , Iraq) , was performid by using disc diffusion method,

briefly,overni[ht culiure of iolates were grown on campylobacter_ blood

agar 
'under iri..ou.rophilic condition.Colonies were suspended to

a[proximately 0.5 McFarland standard in Mueler-Hinton broth and

inoculated onto Mueler-Hinton agar upplemented with 5% sheep blood

(l 5,16).

Minimum inhibitory concentration
MIC was done by using agar dilution method as recommended by

NCCLS (17) for nalidixic acid resistant Campylobacter jejuni strains '

The organisms that overnight cultured on blood agar plates were

suspended to approximately 
-o.s 

vt.purland standard in Mueller-Hinton

Urott (Oxoid,E-ngland) uri ino.rlated onto Mueller-Hinton agar plate

supplemented with 5;/, sheep blood and containing serial dilutions of

antimicrobial agents.The Mueller-Hinton agar plates were incubated at

420C for 24 hrs. in a microaerophilic atmosphere by microaerophilic

system envelope (BBL,USA) (16) Quality control was done by using

Staphylococcus aureus ATCC 29213 and Escherichia coli ATCC

25922. The results were interpreted accoding to the criteria of the

NCCLS (18).

RESULTS AND DISCUSSION
ThepercentageandoccuffenceofCampylobacterjejuniin

traditional abattoirs were recovered in 85.45%(47155) of chicken meat

samples with the different sites from 55 samples'

F luoroquinolones Susceptibi lity
Fourtyofthe4T(85.10%)Campylobacterjejuniisolateswere

found to be resistant to nalidixic acid in the disk diffusion test and the

agar dilution methods (MICs: 64-256) pglml, they were also resistant to

the other fluoroquinolones; norfloxacin (MICs:128-512) trtglml'

ofloxacin (MICs::z-128) pg/ml, ciprofloxacin (MICs 32.64) pglml, a

well as all fourty isolates 
'ot 

C. jeiini that resitant to fluoroquinolones

ll



Fluoroquinolones Resistan ce in Campylobacter jejuni Isolated from Chicken Meat Samples
Sana, Saad, Riadh and Hussein

were resistant to tetracycline (MICs:>64 pglml), results are summatized

in table 1.

'= MIC breakpoints suggested as breakpoints for aerobic bacteria of antimicrobials according
to NCCLS(18).

The resistant rate of C. jejuni to fluoroquinolones become very
high in different countries(6,7,10).In our study the resistance rate found
to be near to many studies reported in the world ,and these quinolone
resistant C. jejuni isolates reported in our study were the first
documented resitant isolates in Baghdad.

The emergence of fluoroquinolones resistant isolates appeared at
the bigning of the 1990s (19).The origin of resistance to
fluoroquinolones probably reflects the use of fluoroquinolones in
veterinary medicine in some infectious diseases (20), and the emergence
of fluoroquinolones resistance among Campylobacter was previously
proposed to be due to the frequent use of fluoroquinolones in the
poultry production industry Ql) ,in United States the first
fluoroquinolones resistance appeared after the use of the antimicrobial
agents in the poultry production industry (22), and it has now also been
shown that the development of fluoroquinolones resistance develops
rapidly in Campylobacter infected broiler treated with quinolones (9),
and a bright rates of resistance to fluoroquinolones have been
demonstrated in Campylobacter strains isolated from food animals (23).
In this study the isolates found to be resistant to tetracycline and the

Table-1:MICs of antimicrobial agents for fourけ Cノg」i″″′iolates

Antimicrobials MICs(μg/ml) No. of isolates

Nalidixic acid

(16 μg/ml)°

(64‐256)

128

64

256

２３

‐３

４

Norfloxacin
(4 pglml)'

(128-512)
128

256
512

２２

‐４

４

Ofloxacin
(2 pglml|

(32-128)
64
32

128

22
14

4

Ciprofloxacin
(l pg/ml)'

(32-64)
32

64

22

18

Tetracycline
(apglml)'

>64 40

つ

一

|

|

|
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high rate of tetracycline resistance in chicken meat isolates might be

attributed to the use of tetracycline as a growth promoter in poultry
feed.The use of tetracyclines uch as doxycycline in agriculture is likely
responsible for the large number of tetracycline-resistant C. jejuni
isolates .Avrian et al. suggested that the tet(o) gene may be rapidly and

spontaneously transferred in vivo without antimicrobial selection

between C. jejuni strains in the digestive tracts of chickens
(24).Surveillance of tetracycline resistance is important due to the
potential for plasmid-mediated transfer of the tet(o) gene (25) , as well
as genes encoding resistance to other antim icrobials for other potential
pathogens (26) .Charvalos et al. (27) showed that capable of isolation of
a fluoroquinolones-resistant strain which isolated from pefloxacin-
containing agar was also resistant to tetracycline , erythromycin )

chloramphenicol,and beta-lactams.Also Li et al. (28) reported that
concomitant resistance rates among nalidixic acid-resistant C. jejuni

isolates from their patients (exclusively children) were as follows:
gentamicin 2% , erythromycin 12% , tetracycline 97% , and

ciprofloxacin 660/o . The cross resistance between nalidixic acid and

fluoroquinolones was also observed in our study.Similar results have

been reported by Rautelin et al. but in clinical isolates (29).

Fluoroquinolones resistance in Campylobacter from food animal is now

recognized as an emerging public health .Smith et al. (30) found that

patients infected with resistant C. jejuni had longer duration of diarrhea

than patients with Fluoroquinolones-sensitive isolates.As

Campylobacter infections can be serious in immunocompromised
patients, the identified treatment failure raises the concern that

Fluoroquinolones- resistant strains may increase Campylobacter-

associated death in this group of patients.

The primarily source of Campylobacter jejuni infections in
human is believrd to be the handling and lor consumption of
contaminated meat , especially poultry meat. The control of
Campylobacter in the food chain has now become a major target of
agencies responsible for food safety world-wide.

The susceptibility of Campylobacter jejuni to fluoroquinolones is

of great importance regarding the treatment of bacterial gastro-interitis

caused by these isolates as the resistance rate of Campylobacter jejuni to
fluoroquinolones appears to be increased.

う
０
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ABSTRACT
The Present study deals with the effects of heavy metals Ag,Zn, Pb and Hg on the

growth and nutrients uptake of chroococctts di,spersr.r.v. The study include the effect

of these metals on the growth of alga growing in a unialgal culture after its

purification.The degrees of inhibition were correlated with the different

loncentrations of ,nltulr. However, the effbcts of these metals on growth were

according to the following sequence (Ag>Hg>Pb>Zn). Ag showed the highest

inhibition and it is more toxic than others Heavy metal concentration.The (LC 50)

of the metals inhibited the nutrient uptake (No: and NH+) in diffbrent levels. In the

case of No3 Ag showed the highest inhibition, while Zn showed the lowest

inhibition.Ammonia uptake *u, airo inhibited by metal concentration which was

noticed after one hour of measurement.

TNTRODUCTION
Several studies were carried out on the iteraction between healy

metals and algal growth .some heavy metals are essential for

metabolism but mayLecome toxic at some concentrations (1,2) 'Many

aquatic ecosyste;s are being progressively contaminated by

iniiscriminate discharge of toxic heavy metals and nutrients from

sewage, industrial andlgricultural disposals (3). The organisms in a1

..orfit.* are seldom exposed to only iingle chemicals and in nearly all

cases the stress of pollution on ecosystem is attributable to the

combined effect of many chemicals. It is, therefor' Necessary and

important to assess the afiects of chemicals mixture on microorganisms

urd ..orystem, in contrast to the usual practice of assessing the effects

of single chemicals on individuals. we have been conducting the

research on the eombined toxicity of chemicals, such as heavy metals,

usingaprimaryproducerphytoplanktonfromtheaspectof
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ecotoxicology (4, 5) . The mechanism of resistance of algae to heavy

metals seems to be quite variable. It depends upon both the algal species

and the metal involved (6).

Several researches have illustrated the harmful effects of heavy

metal on algal growth through the effect on nutrient uptake and enzyme

activities evident within few hours of exposure (7-9) '

The aim of the present study was to show the effects of heavy

metals on the growth and nutrient uptake of Chroococctts dispersus.

MATERIALS AND METHODS
Chroococcus dispersus.Was isolated from Euphrates river in

Nasiriah city, southern lraq, by streaking method, and grown axencially

in modified chu-10 medium (10), at pH 7.5 and subjected to light of
72Bm-25't supplied cool white fluorescent tubes with photoperiod of l4
: l0 h at26 + 2C" (11).

Stock solution of AgSo4, ZnSo4, PbSo4 and Hg (No3)2 were

prepared in double distilled water passed through a Millipore membrane

filter (0.45 pm). For each metal a range of concentration was used

(0.05,0.1,0.5,1 ppm). Very careful techniques have been used in the

preparation of these media.
Cell concentrations in all experiments were determined by

counting in aheamocytometer ll20 mm2 x l/10 rnm' d..p. Cell number

was used as a function of algae growth.
The uptake of the nutrients from the medium was estimated

calorimetrically, using the method of bucrine sulphuric acid for No3

(12) , Nesslev's reagent for NHa (13) . Through depletion of these

nutrients from the external medium.ANOVA and analysis of coveriance

were considered for statistical analysis .

RESULTS AND DISCSSION
The growth rate of the Chroococc,/s sp. was inhibited by different

heavy metals concentrations, the degrees of inhibition were correlated

to the different concentration of metals.

The response of Chroococc,/,s sp. to different Ag concentration is

shown in figure l, it appears that Ag is more toxic than other metals .

There was a high reduction in the growth at 0.5 ppm of Ag and higher
concentration.

Figure 2 and 3 shows the growth of alga sp. in media enriched
with Zn and Pb respectively. Both elements were relatively less toxic
than Ag and Hg. The results of Chroococcrrs sp. Grown in media
containg Hg is shown in the figure 4.The cells continued to grow
actively at concentration of 0.05 ppm of the metal which was almost
similar to the control treatment, while those cultured at 0.1 ppm failed
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to grow during the first (96) hours, This was followed by a sharp

reduction in cell count after (156) hours comparison of growth of the

Chroococcus sp. in cultures containing Hg .That indicate the Ag is more

toxic than Hg . Ag and Hg seem to by relatively more toxic to algae

growth compared to Zn and Pb. In fact, the effectiveness of Zn on

growth was very low.
The uptake of all tested nutrients by chroococcus sp. had been

diclined after one hour of exposure to LC50 Concentration of the used

heavy metal Table 1 . Such effects were even clearer after 24 hours.

Ag and Hg show the highest inhibition of the uptake of all Nitrogen
sources. Zn and pb show less inhibition of Nitrate and uptake ammonia

than Ag and Hg.
The toxicity of havy metal have been assesed by many workers.

They suggested that there is an inhibition to certain metabolic processes

caused by heavy metals to algae species These processes include

special photosynthesis reduction as well as reduction of the rate of
respiration (14) . it was also noted that treatment of cell with heavy

metal may cause leakage of potassium ion from cytoplasm casing a

reduction of membrane integrity and hence, the entry of sodium ions

which may prove toxic (15).The above suggestion can be applied to

explain the adverse effect of heavy metals on the algae .

The nutrient uptake by Chroococcus sp. was inhibited by the

study of heavy metals, such inhibition was varied among the different

metals Table I . This inhibition may indicate a direct competition

between metals and nutrients for the active site of the enzyme involved'

The up take of ammonia and nitrate was also inhibition in the presence

of Ag in the wild type strain more strongly than the tolerant strain (16) .

They expected that this inhibition of the uptake was due to the reduction

in the enzyme activities, namely nitrate reductase and glutamine

synthetase, which are responsible for the metabolism of nitrate and

amonia.
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Figure -3: the effect of Pb concentration in nutrient solution on

C h roo cocc us disp erses growth

Figure -4: The effect of Hg concentration in nutrient solution on

C hroo cttcc us d isp erses growth
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Table-l: Metal inhibition of Nitrate and Ammonia uptake (pg.lrg-'ptotein ) by

Chroococcus disperse.r after I and 24 hour values or means ! standard error
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ABSTRACT
Intestinal parasitic infections are amongst the most

worldwide.
This research carried out in different areas of Baghdad has

economical situation of individuals is an important cause

intestinal parasites.

common infections

shown thal social and

in the prevalence of

The objectives of current study were to detennine their prevalence of intestinal

parasitic infections in children among ( l-13) years in Al-Habibiya and Al-Chiwadir

regions.
This study found that in this population, Enlerobius vermicularis was the most

frequent parasitic infection. (69.2%), (70.5o/o) in the studying areas.

The relation between health and mothers education is well known in infections with

intestinal parasites and the study has shown that the social and economical situation

is an important cause in prevalence of intestinal parasites in addition poor sanitary

and environmental conditions are known to be relevant in the propagation infection

INTRODUCTION
In humans, three types of intestinal parasites may lived in the small

and large intestines tape worms, round woffns (Ornematodes) and

protozoa. Certain types remain in the intestines; others travel outside the

intestines to invade other organs. Like some are so small they can only
be seen under the microscope; for example others can be many feet

long. Like Host tape worms and round worm develop in human body

and lay their eggs there. The eggs then pass out of the body through

feces and can infest others ( 1).
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lntestinal parasites exist thorough the 、vorld. The wOrld health

organization(WHO)estimates that 3.5 billion people worldWide are

infested with some types of intestinal parasite(2),and aS many as 450

million of them are sick as a result. Children are most frequently

infected wlh these parasites(3).

ⅣIATERIALS AND METHODS
The sample size included children aged between(1-13)yearS frOm

families AL‐ H Abbiya and AL―Chiwadir area in east Baghdad city was

3500 stool samples.The conection was by sman containers with cover

each container was iabeled by a special number. During conection the

sarnples fonowed by in formation was reported frorn each family

(SOCiO… demographic)data;age education and occupation of parents,

number of adults and children in the farnily, environmental factors

housing conditions and behavior habits.

The method conected rnaterial fbr cxarnination in the early rnorning

prior or defecation on the same rnorning by using slides were provided

with cenos tape,to be nlicroscopicany exalnined.

RESULTS AND DISCUSS10N
In this study, the prevalence parasitic infection was higher in Al―

Habibiya areas,and was shown a high prevalence ofinfection in males

(table l,2)among the following populations(1-13)yearS 01dS(female).
Although on interactions between infection and socio― demographic,

environmental factor habits from eastern regions, to our knowiedge

there is iack of adequate information,parts of study(9)。

Although no statistical signiflcant difference was on prevalence of

■7θ″′α些雌2笙盤 WhiCh are observed in the two areas with(2.5%,.

2.1%),(10)・

It was found that Enterobiasis occurs 、vorldwide, usuaHy involving

school―aged children(11).E′
`θ

″οbj夕S ツθ″J77たクル″′s infection is

translnitted by hand to mouth and/or person to person,prevalence of」]

ッθ″
“
たッ′α/Js in the current study

nlight be due to ilnproper hygiene 、vashing hands vヽith soap after

defecation,before eating and preparing foods.

In the study area two traditional rnethods of cleaning and areas after

defecation:(1)waShing with tap water.(2)a pieCe Of cloth is used to

clean the anal area atter defecation multiple tiFneS until the person

decides that is has become too ditty after、 vhich reused.These improper

cleaning practices after defecation could be the probable autoinfection.

The higher prevalence of E νθ″′つた″″/1is cOuld also be explained

infectious nature of the parasites. AdditionaHy, it was observed that

Geohellnint infections of Иscα″′s′ zr″ br′σο′グθs and〃レJ97θ ′ο′θρ′s′α′α
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were of lower prevalence infection. Because of same improper toilet
facilities which require individuals to defecate in areas around sewage

system (12).

Table -l:Number of infected children (male and female) with intestinal

The total of examined sample €20
The total of samples of infected children { l7

Table -2: Number of infected children with intestinal parasites in Al-Chiwadir

Number of examined samples of children €20
Number of infected samples of children 95

rasites in Baghdad ci A卜Ha

Intestinal parasites
Children aged(1-13)、 'earS

DIIalc Female Total Ratio of infection
Enterobius
vermicularis

46
68%

35

70%
83

69.230/0

5.43%

Hymenolepis nana
15

22.5%
11

22%
26

22.2%
0.74%

Ascaris lumbricoides
4

5。97%
3

60/0

7

5.9%
l.40%

Taenia saginala
2

2.98%
l

20/0

3

2.5%
0.2%

TOTAL
67

57.2%
50

42.7%
l17

99.83%
7.77%

n dad

Intestinal parasites
Children aged(1-13)years

Ⅳlalc Female Total Ratio of infection

Enterob ius ve rmi cu lar is
39

70.9%
28

70%
67

70.5%
3.33%

Hymenolepis nana
ll

20%
10

25%
21

22.10/0

l.010/0

Ascaris lumbricoides
4

7.2%

1

2.5%
5

5.2%
0.2%

Taenia saginata
l

l.8%

1

2.5%
2

2.1%
0.09%

TOTAL 55

57.8%
40

42.10/0

95

43.1%
104.62
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Children
under 5

years old
Al-Habibiya Al,(ChilⅣ adir

Infection
average

Age in
months

Number
of

examined
children

Number
of

infected
children

Ratio of
infection

Number
of

examined
children

Number
of

inf'ected
children

Ratio of
infection

う
４

０
つ

つ
乙 l 4% 27 1 3.7% 3.84%

13-24 18 3 16.7% 17 l 5.80/0 11.42ツ 6

25‐36 22 つ
ん 9.1% う

ん
つ
ん 9.5% 9.30%

37‐48 21 4 19.1% 20 う
ん 10.0% 14.63%

49‐60 24 5 20.80/0
く
フ

う
乙 4 16% 18.39%

TOTAL 15 13.630/0 110 10 9.09% 11.36%

The total examined children 420

Distribution of Intestinal Parasites in Children Aged (l-13) dhrs ln some Areas of Baghdad
Asmaa, Sahva, and Ahlam

Table -3:The ratio of children infection under 5 1'ears age in Al-Habibiya and

Epidemiological research carried out in different areas of countries has

shown that the social and economical of the individuals is an important

cause in the prevalence of intestinal parasites poor sanitary and

environmental conditions are known to be relevant in the propagation

infection agents (13).

Table -4: The effect of Number of family on infection ratio with Enterobius

vermicularis

The prevalence of intestinal parasite (Enterobius vermicularis) was

higher in groups where the mother in the less than a primary school

education, where the hand is habitualty used for cleaning area and

where toilet paper is seldom or never used. The relation between a

child's and the mother's education is well known. Health indicators of
children whose mother's education lower are always worse (14). In last

groups the habits of children are factor along with a cultural dimension.

They were taught to clean the anal areaby washing with the hand, toilet
paper usage piece of cloth instead of toilet paper was also common ( l5).

Nu“ber ofねmily Numblr ofinfected Ratio ofinfection

3‐4 6 2.72%

5‐6 8 3.630/0

More than (6) 5.0%

TOTAL く
フ

リ
４ ll.30/0
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Education level of
mother

Number of infection Ratio of infection

Uneducated 16 7.27

Educated 9 4.09

Primary school 4 1.81

Median school つ
乙 0.9

Secondary school つ
４ 0,9

Institute or college l 0.45

TOTAL 34

Al- Mustansiriya J. Sci

Table -S:The effect of educational

Vol. 19, No 3,2008

level of mothers on infection rations with

The results of this table revealed that the incidence of intestinal
parasites infection happen at any time or season of the year there is

slight different (high incidence) through summer season(Jun ,Jul)
because of the water pollution, food pollution through the street seller.

(2).

Intestinal parasites infections are important public health problem in

east Baghdad (Al-Habibiya, and Al-Chiwadir areas). Mother education

less than primary school, sometimes or never usage of toilet paper and

washing anal area by hand after defecation were the significant
associations. Intervention including health education on personal

hy'giene to the students and to the parents, especially to mothers are

required the ration of uneducated women should be declined with
specific programs. A multicultural approach is needed.

Table -6: Months variability in infected ratio with intestinal parasites in
ulation in AL-Habibiya and Al-chiu'adir

Months Ratio of infection
Number of
infecters

Number of examinaters

Jan 5.35 15 280

Feb 3.82 13 340

Mar 5.60 14 250

April 4.61 18 390

May 7.71 27 330

Jun 9.1 I
，

Ｄ 340

8.26 19 230

Aug 7.27 16 220

Sep 4.82 14 290

Nov 6.52 う́ 230

Dcs 6.25 20 320

Average 6.92 18 260
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Healthy immune system is the best defense against and disease' Some

of the things you can do to reduce the risk of parasitic infection are:

o Wash all fruits and vegetables with Ozona Ted water, hydrogen

peroxide (lteaspoon per gallon of water) or bleach (add ll2 teaspoon

io each gallon and soak for 10 minutes) will kill parasites. Some prefer

to wash them in chlorinated water, but these things are organic in

nature. Chlorine and organic don't go well together because of the

carcinogenic components that are produced.

o Thoroughly cook meats and fish. Don't eat raw or uncooked meats or

fish, check for worms especially on fish.
o Drink pure water.
. Practice good personal hygiene, wash your hands before eating and

after going to the bathroom, changing diapers or handling pets, keep

yout fingonails short and clean, parasites can live two months under

fingernails.
o Keep your living environmental clean.
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ABSTRACT
The photocataly,tic oxidation of CN- ion have been studied in two different

types of TiOz photocatalyst like Degussa Pzs and Hombikat.
The two types of photocatalyst are efficient on the oxidation of CN- ion but

the Degussa P25 type is more photoactive than Hombikat under similar experimental
conditions. The kinetic studies indicate that the photocatalytic oxidation process is

first order, and the rates of photooxidation were measured under the optimum
conditions used.The dependence of the cyanide photooxidation rate on different
parameters were also studied; initial and catalyst concentrations.Langmuir-
Hinshelwood equation used to determine the adsorption constant of CN ion on these

two surfaces. According to the experimental results suggested the photooxidation
nrechanism.

INTRODUCTION

The cyanide compounds is a very toxic pollutant present in
industrail waste water from electroplating industry and heat- treating
operations. The chernical (1) and biological (2) processes are used to
remove the cyanide ion from polluted water. These processes have

different disadvanteges, such as, formation of highly toxic cyanogen

chloride gas can occur. While for the biological processes the formation
of activated sludges are difficult to overcome. Since the photocatalytic
method has been found to be effective to oxidize cyanide ion to non

toxic ions such as nitrate and carbonate(3-5). Different Upes of TiO2
like Anatase; Rutile; Doped anatase and Rutile (4,6) ,and Degussa P25

(5,7) were used in this process. It has been found that each type is
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effective to photooxidize cyanide ion according to experimental

conditions used. This method (5) was also used to complex oxidize

cyanide of K3[Fe(CN)o]. The UV or sun light was used as irradiation

sources. Augugliaro and colleagues(7) found that the efficiency of
cyanide oxidation process decreases in the presence of a competitive

oxidation reaction such as organic compound like phenol present in the

reacting medium. In the present work, the photocatalytic oxidation of
cyanide ion toxic pollutant on different types of TiOz is conducted.

MATERIALS AND METHODS

The photo experiments were carried out in (35m1) pyrex cell with
two holes in its upper section for the passage of gasses and for sampling

processes. 150 W medium pressure Hg lamp. (PHYWE) was used as a

radiation source. The experiments were done by saturating the reacting

solution (certain concentration of KCN and certain amount of TiOz in

distilled water), with either oxygen or argon(for 30 minute). The

photocatalysts (polycrystalline TiO2; Degussa P25 and Hombikat were

used. The physicochemical properties of these two types are shown in

table -1. The quantitative determination of cyanide ion concentration

was determined spectrophotometrically (Spectronic-21 Busch and

Lomb) by formation a complex with diphenyl catbazone at

l.ru*:532nm. The photooxidation product (nitrate ion) was analyzed by

using ion chromatography (Dionex 16, USA ion chromatography).

*B.E.T. : Brunauer,Emmett and Teller.

The acidity of the solutions before and after irradiation were

measured by pH meter (Orion-5A-720lpH meter).The solution pH was

adjusted at natural pH of distilled water (pH:6.85). This could be done

for two reasons, first: the P.Z.C.(point of zero change) of TiOz is nearly

equal to 6, second: to avoid the formation of HCN in acidic medium.

Table- I :Physicochemical properties of Tioz,DegussaP25 and Hombikat

Crystal phase
Particlesize

pm

*B.E.T.

surface area

^'l s.

Source

Degussa Pzs
807o anatase and 20% rutile
( non porous )

0.03 30.57
Sachtleben

chemie

Holnbikat
l00olo anatase
(oorous)

8.81 200
Sachtleben

chemie
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RESULTS AND DISCUSION

Blank experiment
Primary photoreactions indicate that UV light, TiO2 photo catalyst

and oxygen gas are the main parameters for the photocatalytic oxidation
of CN ion in water.

Effect of TiOz load
Series of experiments at similar reaction conditions (CN

ion conc. :4x l0-4M, temp. :298K,pH:6.8, oxygen flow rate
:lOml.min.'';, brt at different catalyst amount in the range from (0.2 to
L0) g/L were carried out. The results obtained declare that the amount
0.5 g/L for each type of TiO2 photo catalyst gives a highest photo
oxidation rate for the CN ion.

Effect of illumination time
It has been found that the time needed for the complete photo

oxidation process inceases with increasing cyanide ion concentration as

shown in figures 1 and 2. The two hours irradiation has been found to
be an optimum time for the photooxidation process.

Kinetic analyses
The relationship between ln(Ct-C-) with irradiation time gives a

straight line for two types of TiOz used in this work. These results
indicate that the photooxidation reaction of CN ion on TiO2 surface
follow first order relationship. The specific rate constants, and then the
photooxidation rates were measured. Table -2 and figure (3) illustrate
that the rate of photo oxidation of CN on Hombikat is faster than the
rate of photooxidation on Degussa P25 under the similar experimental
conditions employed. Domenech(8) found that TiOz rutite show higher
photoactivity than ZnO. Others indicate that TiOz rutile and anatase are

efficient on the photo oxidation of CN ion in aqueous medium, but
rutile is better than anatase. While Augugliaro(s'7) and coworkers
indicate that Degussa P25 (80% Anatase and 20o/o Rutile) oxidize nearly
70oh of CN ion to nitrate and carbonate ions during 5hrs. irradiation
period by using medium pressure mercury lamp. The same workers but
in another work found that Degussa P25 was photooxidize CN ion by
using sunlight as irradiation source in addition to the strong oxidation
conditions (NaOH and H2O2 present in aqueous suspension solution).
The Hombikat type of TiO2 has been firstly used in this work for the
photooxidation of CN ion. The results could be explained with respect

to the crystal form of Hombikat and Degussa P25 which contain a higher
persent of anatase type. It is well known(e) that anatase has a good photo
activity to the oxidation processes due to its higher band gap
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(Eu.e=3.3ev) and also the higher surface areas and smaller particle sizes

as shown in table - 1.

The effect of initial CN ion concentration on the rate of photooxidation

was also studied. Figure 4 declare the relation between o/o of CN ion

remained in solution with initial concentration under the optimum

condition used. From this figure it has been shown that the percentage

of photooxidized cN ion was higher on Degussa P25 comparing with a
Hombikat.From table -2 it has been shown that the value 4x10'4M of
cyanide ion concentration was the optimum concentration which gives

the highest rate for the photooxidation on the two types of TiO2

photocatalyst.

Table -2:Kinetic results for the photooxidation process in presence of Degossa

P25 and Hombikate PhotocatalYst.

TiO2 Type
CO(M)

x10‐
4

k

x10‐
3

sec‐
1

Rate10‐
7

Ⅳl.sec‐
:

1/R、 10‐

1ヽ‐

1。

sec.

l/co,xl0{

M-r

・
Ｈ

　

Ｃ̈

ｋ

　

Ｓ

o/o

Residue

trn

Sec.

Hombikat
0.165 0.165 6.06 10 0.11

つ
‘ 4200

0.23 0.46 0.5 0.55 13013

4.0 0.25 1.0 L0 0.25 0.27 4.5 2772

6.0 0.13 0.78
，

″ 0.16 0.18 5330

Degussa

Pzs

0.16 0.16 6.25 1.0 0.2 10.9 4331

2.0 0.3 0.6 1.66 0.5 025 50 2310

4.0 0.2 1.25 0.25 0.13
つ

¨ 3465

6.0 0.05 0.3 O16 ハ
υ

ハ
υ 0.83 13860

The adsorption constants have been measured from the linear form of
Langmuir-Hinshelwood (L-H) equation:

111
-_r I

Rate k kKC,

k: specific rate constant
Co: initial ion concentration.
K: adsorption constant.
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From the slope and intercept of the straight line , the adsorption

constant of cyanide ion on Deguss& P2.5 and Homibikat are 7.5* 103 M-r

and 1.96" 103 M-r respectively.This results could be explained according

to the nature of the Degussa P25 form which is a non porous and has a

moderate surface area and smaller particle size compared with the

porous structure of Hombikat type.Therefore cyanide ion adsorbed on

Degussa P25 more than on Hombicat type.The specific rate constants

measured from the L-H equation are nearly equal to that values

measured from first-order equation. Augugliaro and collegues ( 5 ) have

found that adsorption constant of cyanide ion on DegusS& P25 wds

2.7x103 M-r undei the experimental conditions employed .

Table -3 indicate the results of the rates of photocatalytic oxidation and

adsorption constants measured in this work and other works.

Table-3: The kinetic values of the photo catalyticoxidation of cN ion

ondifferent Of

Conc.of CN Rate M. sec-' Koa.M-' Tvpe of Ti02 Ref.

0.4mM 0.800x l0'7 7.5 x 103 Degussa P25
Ｓ

ｌＫ

ｈ

　

ｏ

Ｔ

ｗ

0.4nlN/1 I .000x l0-7 L96x l 0l Hombikat
Ｓ

ｌＫ

ｈ

　

ｏ

Ｔ

ｗ

0.lmM 0.475× 10~′ 0.04x 10-' Rutile 6

0.lmM 0.866 x l0-" Rutile 8

8.200× 10~′ 2.7Oxl0r Degttssa Pzs
く
υ

Mechanism
In a photocatalytic oxidation process, the primary step following the

absorption of radiation by the photocatalyst is the generation of e - h

pairs. The adsorbed oxygen species are traps the electrons in order to

avoid the fast recombination step.Frank and Bard(4) and Augugliaro

and cowerkers (5,7 ) report that cNo ion is the first product of
photocatalytic oxidation of CN ion in the presence of TiOz in aqueous

medium. In the present work the solution pH was decreased during

irradiation from 6.86 to (3.52-4.5) indicate formation of OCN because

pka for OCN is equal to 3.9 while pka for CN is 9.3 at 298K. Then after

prolong irradiation the pH may be increased or decreased depending on

the type of ions formed after catalvtic oxidation.
The cyanate ion (CNO)formed was then further photooxidized to nitrate

and carbonate ions according to following equations:
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Ti02+hV~~一―

「

→Ti02(e cb+h+vb)
1/202+2e+H20~~~~一 → 2‐OH
Or 02+2e + 2H20~H202+2‐ OH
CN‐ +2‐OH+2hl二___→  cNO‐ 十 H20
CNO‐ +8‐OH + 8h4- NO‐ 3+C02+4H20
The overaH reaction for CN()photo oxidation is:

CNO‐ +402+4H20~ NO‐ 3+C02+4H202

0 50 1oo 150

lrradation time(min.)

Figure -l: Relation between initial cyanide ion concentration
and irradiation time on Hombikat

(1)

.(2)

.(3)

.。 (4)

(5)

.(6)

The No3 ion was detected by ion chromatography. Augugliaro and
coworkers(5) detect the Co3-'with the nitrate ion because the solution
pH was basic (pH:l1), while in the present work the solution pH was
neutral (pH-6.86). Therefore the co3-' ion is not detected in the present
work.
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Figure -2: Relation between initialcyanide ion concentration and
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Figure -3: Relation between ln (Ct-C) versus illumination time of
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[N,N'-Bis(4-dimethyl amino benzaldene-1,2-diaminoethane)l (DABE)
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ABSTRACT

The compound (4-dimethyl amino benzadehyde) react with (1,2-diamino ethane)

to form new Sciff base [N,N''Bis(4-dimethyl amino benzaldene-1,2-diaminoethane)]
(DABE) .The product was characterized by (FT-IR) and thermal analysis (TG-DTG) .

(DABE) act as a ligand coordinating with the metal ions [Pd(II),Ru(III) and Pt(IV)] through

nitrogen of the isomethene group .The stereochernistry around the metal ion has been

suggested using flame atomic absorption technique , FT-lR and UV-Vis. Spectroscopy , in
addition to magnetic susceptibility, conductivity measurement and thermal analysis (TG-

DTG). The study of the nature of the complexes forrned in (ethanolic solution ) following
the mole ratio method , gave results which were compared successfully with those obtained

from solid state studies. The apparent stability constant of the complexes have been studied

with the time and their color were stable for more than (6) hours, as well as the molar

absorptivites have been calculated. The antibacterial activity for the ligand and their metal

complexes were studied against two selected micro-organisrns (-E coft) and (Bacil/zs).

INTRODUCTION

A large number of Schiff base compounds are known to form an important
class of biologically active compounds with a variety of pharmacologic actions
(r-4) .The presence of nitrogen of azo methane group serve as very good

chelating agents, this may lead to synergistic effect in biological activities as

well as synthetic models in studying the effect of metal ion on some structurally
related enzyme activities 

(a).
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The present paper describes the preparation of a bidentat schiffs base

derivative, produced from the reaction of the (4-dimethyl amino benzaldehyde)

and (1 ,2-diamino ethane) to be used a ligand , that provide two potential donar

sites to form complexes with some transition metal ions .The ligand and its

complexes have been fully characterized and their structures were determined

as out lined below .

Physical measurements and analysis:

Melting points were recorded on Gallen Kamp melting point apparatus and

*.r. ,n.o*icted. FT-IR spectra were recorded using FT-IR 8300 Shimadzu in

the rang of (4000-200) cm-r, samples were measured as (CsI disc). Electronic

spectra were obtained using UV-1650 PC Shimadzu Spectrophotometer at room

temperature. The measurements were recorded using aconcentration of (tO'3 Vt)

of the complex in chloroform. The metal content was estimated

spectrophotometrically using Atomic Absorption Shimadzu A4670

Spectrophotometer. Conductivity measurements were obtained using Corning

Conductivity meter 220 . These measurements were obtained in DMF solvent

as (10-3 M) concentration at25Co. Magnetic Susceptibility measurements were

obtained at 25Co on the solid state applying Faraday s method using Bruker

BM6 instrument. Thermal analyses were performed using TG-DTG A6200-

Thermo Haake .

MATERIALS AND METHODS

All chemicals were of highest purity and u,ere used as received.

A- Preparation of the Schiff base (DABE).

To a hot ethanolic solution of (1,2-diamino ethane) (0.6gm, 0.01 mole), a

solution of (4-dimethyl amino benzadehyde) (2.98gm, 0'02 mole) in (25 ml)

ethanol was added with catalytic amount of glacial acetic acid , the reaction

mixture was refluxed for (3)hours .On cooling the separated solid was filtered

and recrystallized from ethanol , yield 860 , melting point of the prepared

product are listed in table (l). The structure of the Schiff base produced were

confirmed by their FT-IR and thermal analysis (TG-DTG) , the results are

shown in Table (2) and (3) respectively.

B- Preparation of the metal complexes (Pd, Ru and Pt)

Ethanolic solution of each of the following metal ion salts (0.52 mmole)

[PdCl2(PhCN)2, RuClr.6HzO and H2PtCl6.6H2Ol was added to ethanolic

solution ( L 15 mmole) of (DABE) with stirring . The mixture was heated under

reflux for one hour during this time a precipitate was formed. The product

was filtered off, washed with hot ethanol, followed by cold water and then dried

under vacuum.
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C- Study of complexformation in solution
Complexes of (DABE) with Pd(II),Ru(III) and Pt(I$ ions were studied

in solution using ethanol as a solvent , in order to determined [M:(DABE)]ratio
in the complex following molar ratio method 

(5) . A series of solution were

prepared having a constant concentration (10-' M) of the metal ion and

(DABE). The [M/(DABE)]ratio was determined from the relationship between

the absorption of the absorbed light and the mole ratio of [M:(DABB)] . The

results of complexes formation in solution were listed in Table (1).

D- Stobility constant of Schiff base complexes
The apparent stability tor constant of the (l:l) and (1:2) (Metal: Ligand)

complex were evaluated as follows:
Two sets of solutions were prepared, the first one were formulated to

contain stoichiometric amount (lml) oiltO-' M) ligand and (l ml) of (10-3 M) of
metal ion by placing in to a three series of (10 ml) volumetric flasks. The

solutions of the colored complexes were diluted to the mark with ethanol. The

second set were formulated to contain five fold excess (5ml) of (10-3 M) ligand,

by placing in to.a three series of (10m1) volumetric flasks followed by addition

of (lml) of (10-3 M) of metal ion solution, the volumes were then completed to

the mark with ethanol The absorbance (As and Am) of the solutions were

measured at (1.n,"*) of maximum absorption. The stability constant (K), and the

molar absorptivity (tn,u*) have been calculated, were listed in, Table (5) .

E- Study of biotogicat octivity for Schiff bose snd if complex

The biological activity of the prepared Schiff base and their respective

complexes were studied against selected Upes of bacteria which include

(Escherichia Coli) as (Grame-negative) and (Bocillus) as (Gram-positive) were

cultivated in Nutrient agar medium.
In vitro technique was proceed for studying antibacterial against the two

strains, DMSO was used as a solvent as a control and the constructions of the

compounds in this solvent were (10-3 M).
The technique was the Disc Sensitivity Test(7); this method involves the

exposure of the zone of inhibition toward the diffusion of micro organism on

agar plate. The plates were incubated for 24hr. at 37 C", the zone of inhibition

of bacterial growth around the disc was observed, Table (6).
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RESULTS AND DISCUSSION

(A)- Elenentol Anolysis :

The physical analytical data of (DABE) and it's metal complexes are given

in Table (l) , in a satisfactory agreement with the calculated values . The

suggested molecular formulas which are also supported by subsequent spectral

and molar ratio as well as thermal analysis.

Table -l:Physical data for (DABE) and its metal complexes

Comp. color
Melting

point C'

ヾ
”
■
一２
ン

ルletal analvsis 眈
岬
助
Ｒａｔｉ。

Suggested

formula

for isolated

precipitate

Found

"/"

Calc.

%

(DABE)

Pd(DABE)

Ru(DABE)

Pt(DABE)

VVhite

Brown

Dark

ｇｒｅｙ
　

Ｒｅｄ

139‐ 142

164

198

190

０

　

５

　

０

　

　

　

　

８

９

　

７

　

８

　

　

　

　

８

３

　
　
２

　

　

　

　

　

７

６

　
　
０

　

　

　

　

　

２

０

　
　
９

　

　

　

　

　

２

８

　

７

　

　

　

　

２

５

　

９

　

　

　

　

９

０

　
　
９

　

　

　

　

　

１

1:1

1:2

1:2

C20H24N4

Pd(DABE)C12・ H20

lRu(DABE)2C12卜 Cl

IPt(DABE)2C12卜 C12

(B)- Infrared spectra:

The absence of the absorption bands at (3500-3100) cm-' for u(NH2), the

appearance of the (C=N) stretching at (1640) cffi-r , are utilized to confirm the

structures of (DABE) .

The characteristic stretching vibration modes conceming (DABE) and i
their metal complexes are described in Table (2) . The band due to (uc=r)

vibrations in the free ligand occurring at (1640) cnt-rwas shifted to lower
frequency side on complexation showing the participation of the azomethine

nitrogen in coordination with metal ions(8-r0) These observation were

further indicated by the appearance of (Drr-r rrd u11-1'1) respectively 
(r l),Fig.1l 

;,
Table (2). Abroad band was observed at (3454) c*'' in the spectra of
[Pd(DABE)] complex , assigned as (uoH) suggested the presence of water

molecule, Fig.(1).
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Fig. -t: FT-IR-Spectra of {(DABE) uttd Pd(DABE)}

Table -2; Characteristic stretching vibration frequencies (cm-l) Iocated in the FT-
IR of(DABE and their metal com

Comp. 1)t:=N l)l-(:nz Dlt-N υ 1ヽ‐ (11

(DABE)

Pd(DABE)C12・ H20

lRu(DABE)2C12卜 CI

IPt(DABE)2C121・ C12

1(,40(s)

1628(llll)

1624(nl)

1622(m)

2869,2960(s)

2856,2925(m)

2852,2936(m)

2850,2943(m)

522(、ν)

528(w)

530(w)

400(vw)

389(vw)

405(、′w)

(C)- Electronic spectro:
The electronic spectra of the (DABE) and metal complexes were

recorded for their solution in chloroform in the range (200-1100) nm' Fig.

(2) and Fig. (3).
(l) Pil(DABE) : The brown palladium complex showed three absorption

bands which were observed at (223)2,Zi2ll and 30113) cm-r. The

spectrum was a typical of square piun.. Pd(II) complexes(r2-rs) . Magnetic

Ｏ
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И
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ト
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moment (0.75 B.M) showed that the complex to be low spin.Conductivity
in (DMF) showed that the complex was non ions, Fig.(3), Table (3) .

(2) Ru(DABE) : This complex showed four absorption bands appeared at

(14890,18688,28990 and 33780) cm-r are tentatively assigned to ('T2g---
4Trg , iTrg-oTrg 

,2Tzg - 
2Eg and 2Tzg- 

'A,g) respectively. Following
octahedrai n.ta witn (a5) configuralion 

( r6'20).

The observed values of the effective magnetic moments (1.828.M),
which agree well for low-spin trivalent ruthenium in octahedral

coordination 
( | 8' 20' 2t) 

.

Conductivity measurement showed that the complex was to be ionic,

table (3).
(3) Pn(DABE) : The prepared red P(IV) complex showed three bands at

Qg500,25390 and 28160) cffi-r, which indicate an octahedral geometry
(12't't'22-25) Magnetic moment at room temperature of the solid complex (2.33

B.M) showeJ a higher orbital contribuiion(25'26-28) . Conductivity in DMF
showed that the complex was to be ionic, Table -3.

_-l

Fig.-2: UV-Vis.- Spectru of (DAB$

i-trs da ** &4

Fig.-3: UV-Vis.- Spectro of Pd (DABE)
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Table -3:Electronic Spectra (CHClr), Conductance in (DMF) and Magnetic
momen B. or Metal Com

Comp.

ｄ

　

　

¨
１

諭一　
Ｃｍ

Assignment ＯＤｑ
♂

Molar

cond.
-lps.cm

陶
　
Ｂ・Ｍ

Suggested

structu re

Pd(DABE)C12・ H20
２

１

３

０

１

１

３

２

１

２

５

０

２

２

３

lAlg―→lBIg

lAlg→ lEg

L→Pd(CoT)

22302 10,9 0。75 Square planar

IRu(DABE)2 Clrl.Cl

14890
18688
28990
33780

2Trg*{T,g

'Trg-tTrg2Trg-'Eg

'T2g*'A,g

28990 88.6

1.82 Octahedral

lPI(DABE)2 Cl2l.Cl2
０

０

０

０

９

６

５

３

１

９

５

８

１

２

２

lAlg→ 3Tlg

lAlg‐3T2g

L→ Pt(C・ T)
25390 169 2.33

Octahedral

(D)- Thermol anolysis:

The results for thermo gravimetric analysis of (DABE) and it's metal

complexes are given in Table (a).The thermo grams have been carried out in

the range 25- gOO Cu at a heating rate of 20 C'lmin in nitrogen atmosphere,

they showed the following features:

1) There was an agreement in weight loss between results obtained from the

thermal decomposition and calculated values, which supports the results of
elemental analysis and confirms the suggested formulae.

2) The ligand (DABE) and all the studied complexes showed a common

general behavior, in which the first pyrolysis step was the loss of dimethyl

amine in para substituted followed by the other part of the ligand except

donor atom which were left with the metal atom depending on the type of
metal ion.
3) The final step of the thermolysis reactions of the complex Pd(DABE)

were found to give the metal as a final residue , Ru(DABE) and P(DABE)
give metal nitrogen, which indicates the stability of such residues (29) .

く
フ
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Table-4:Thermal analysis by(TC― DTG)for(DABE)and their complexes

Stable phase Temp. range of

decomposition Cu

o/o weight loss

Found (Calc.)

(DABE)
~C4H12N2
~C7H4N
~C2H4
~C7H4N

Nothing

38-289

289-393

393-443

443‐500

26.82   (27.5)

31.22  (31.87)

8.88    (8.75)

32.86   (31.87)

(C20H24N4PdC12)・ H20
~C4H14N20
-2Cl

―C9H8N
~C7H4N

Pd

39-391

391-488
488-569

569‐900

30。98   (31。 96)

27.08    (26。 14)

20。91   (20.5)
20.68    (21.39)

(C40H48N8RuC12)。 Cl
~C8H24N4
-3Cl

~C4H8
‐C28H16

RuN4

39-402

402-493

493-698

698-900

33.82   (33.33)

5。99   (6.61)
42.19   (41.53)

17.90   (18.53)

(C40H48N8PtC12)。 C12

~C8H24N4

…2Cl
~C4H8

-2CI

~C28H16

PtN4

39-415

415‐488

488-693

693‐900

25。32    (25。28)

13.64   (12。 99)

35.89    (36.03)

25。 12   (25。 69)

Solution study:
(1)- Molor rotio method

The molar ratio method were followed to determine the [M:(DABE)]
ratio. The results of complexes in ethanol (solvents), suggest that the metal

to ligand ratio was (l:l) for [Pd(DABE)],while (1:2) for [Ru(DABE)] and

p(tABE)1, which were comparable to those obtained from solid state

study, Table (1) .

(2)- Stability constunt of the Schiff base complexes

The apparent stability constant of the (1:l) fMetal: Ligand] (eq.l) or

(1:2) [Metai: Ligand] (eq.2) complex, were evaluated using the following

equations 
(6):



.{l- }lustansiriya J. Sci Vol.19,No3,2008

(1)κ =
(1-α )

α
2c

( As and Am) of the solutions, were measured at (l,,nu,) of maximum

absorption, furthermore the molar absorptiviff (en,u*) for three complexes

were calculated from the (eq.3)(6) : (3)Ar, - €max'bc

The results shown in Table (5) , indicate that molar ratio of (l:2) for

[Ru(DABE)] and [Pt(DABE)] complexes yielded rather high stability

constants in contrast to th. other value obtained with (l:1) for [Pd(DABE)]
complex.

Furthermore the molar absorptivity of all complexes is rather high, this

probably due to the presence of a bulk aromatic group on the nitrogen atom

of azomethane grouP.

Table -5: Stability constant and molar absorptivities of Schiff base complexes

(2)」(=:ち
舌:害

at room re

Complex As Am α

K

L.mol-l

tnrax

L.mol.cm-l

λmax

nm

Pd(DABE)C12・ H20

lRu(DABE)2C12卜 Cl

IPt(DABE)2C12卜 C12

0。367

0.352

0。380

0。443

0。399

0.408

0。 172

0.156

0.151

5.23× 105

6.02X1010

6.11× 1020

4336

5519

5523

418

507

520

Where:
(o): Is the degree of dissociation ancl (c) the concentration of the complex.

1L9, nr.."ge of three measurements of the absorption of solution containing a stoichiometric

amount of ligand and metal ion.
(Am): Average of three measurements of the absorption of solution containing the same amount of

metal and five fold excess of ligand.

The developed colors become stable after one ltour. trp to six hours.

temDeratu
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Suggested Stereo Chemical Structures
According to the results obtained from the elemental, thermal and

spectral analyses the structures of the above mentioned complexes can be

illustrated as follows:

(DABE):

II)Nス ED~‐
C=/CH´

H＼

N=C―メ 奪 ⊃ 汗 N<13

〔N,N'‐Bis(4-dimethyl amino benzaldene-1,2‐ diaminoethane)]

Pd(DABE):

Iヽ一〇一訓く12>_(Dね (∬ 33

/ ＼
CI       C:

dichloro lN,N'― Bis(4-dimethyl amino benzaldene-1,2‐ diaminoethane)l paHadium(II)

Ru(DABE):

CH 2CH 2

dichloro bis IN,N'― bis(4-dimethyl amino benzaldene-1,2-diamino ethane)]

ruthenium(III).chloride
Pt(DABE):

●C12

dichloro bis IN,N'‐ bis(4‐dimethyl amino benzaldene-1,2‐diamino ethane)l

platinum(IV)。 Ch10ride

48
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Bactericidal activity:
The antibacterial activities of the (DABE) and its complexes were carried

out against growth cultures of (E.Coli and Bacillas) respectively.
The new ligand (DABE) was found to be in active for both type of

bacteria , Table (6) , while the [Pd(DABE)I , [Ru(DABE)] and [Pt(DABE)I
complexes showed a wider spectrum of activity against both type of bacteria
compared with its ligand (DABE) ,Table(6), this phenomena is known as

synergetic effect t3O),the difference in synergistic effect between the metal ion
and the ligand molecule may be attributed to many factors , of these are

Pd(lI),Ru(III) and Pt(lV) are considered to be soft metal ions , which render
their complexes to be more lipophilic, this will facilitate the penetration
through the cell wall and effect the constituents of the cell .

Table -6:Antibacterial activity for (DABE) and their metal complexes (10-3 mg.ml-t)

Compound ユ εθ″ Bacillus

Control(DⅣ lSO)

(DABE)

Pd(DABE)C12・ H20

lRu(DABE)2C121・ Cl

IPt(DABE)2C121。 C12

6

10

15

8

15

25

Vヽhere:(+):6‐ 8,(++):8-10,(+十 十):>10

REFERENCE:

1¨ Revan,V.K and Ⅳ〔ahale,V.B,め ,″ rrrιsぉ α″″
`力

αFα

`″
″lizα

`わ

″り
rzJO,

Gθ,Nli α″aCu scヵ〃 ιαS′  `θ′η7rax",ル″ JCあθ777.,29A,255-

259(1990).

2-Jha,N.K and Ugal,J.R.,Fθ r″α′′0″ εθ″s″″
`げ

rrrι

`ヵ
ι″′ω げ 4

″′′″θ―うι″z′′′′′″′―θ/Jraθ―crfFbo弯―α″″″′ ″洸:t sθ″つι b′να′
`″

J ″夕ι
`α

′

′θ″s,ル″JC力θ″.,32A,183-201(1993)

3-Satpathy,K.C and Mishra,R.B,0幽 P′α げ 2-ρ ″ rfFの イー

″年,ヵ rraα′′″ι″り′″滋ο‐5-P―α″′ツルf,島 4JJ2″″αZοル″lirra αル″″ι
`α

′

わ″島Д2″″αεο,望(9),419… 422(1999).

4-Pandeya,S.N and S五 ram,D.H,s,″ rrrιstα″rめαα′″licみα″
`ウ

磁″gα′

α″″α″
`た

月7/ιッ″′″α″0″sρ/Sc力嚢Fα″″″α″″′
`力

ιαsこ雰お″″″α″″
加 ルガッα″ッω ″励 ″″zθ∴И″′θ′′?′′′θttrsιカタ77g,m(1),H8‐ 125

(2000).
5-Skooge,D.A,,F″ ″αα″ι″″おげ α″″r」

9′たα′cヵ′″お
`り

,5山 Ed.,p.536,

,Wiley,Interscience,New York(1988)

―
′れ
・・

,ユぅ碑 ・
夕幌型-2毬 コ1中L」 げ 甲 |げLキン ー6

.(1983)

49



Complexion Behavior of IN, N'-Bis (4-dimethyl amino benzaldene- l '2'daminoethane)lwith
Palladium (lI), Ruthenium(lll) and Platinum(lv) 

Rehab ard Kalida

7- Atlas M.R., Alfres E'A and Lawrence C'N', Loboratory Manual

Experimental Microbiotogy, 2'd Ed.,p.824, Mosby-Year book, Inc'(

1e95)
8- Aly, M.M.,Cobalt(II),Nickel(Il) and Copper(Il) complexes of

milonoanilic acid hydraTones, Trans. MetChem',15(2),871-

877,(t990).
9- Ainscough, W.E. and Finlay G.J., Synthesis, characterization and

biologicil of 3-oceq)lcoumarin hydrazones with Co (II), Ni (II) and

Cu (II), Inorg. Bio. Chem.,70(4))18-122, (1998) '

10- Finlay, N. F and Esthar, S.K, Crystol and molecular structures of
model Schiff-mannich bases, Chem. Sci., 116(4)'371-375, (2004)'

l1- Nakamoto, N, Infrared Spectro of Inorganic snd Coordination

Compounds, 4tr' Ed.,p.439, Wiley, Interscience, New York(1986)

12- Jorgenson ,C.K, Absorption Spectra and Chemical Bonding in

Complexes, l" Ed.,p.1 I 18, Pergamon Press. (1964)

13- Al-Hasani ,R.A.M., Jassim A.H. and Al-Abachi' M'Q'' Mannich

base derived from 1,2,4'triazole as cheloting ligond for transition

metal complexes, National J.Chem., 12. 598-609,(2003)'

14- Jassim ,A.H.and Al-Hasani ,R.A.M., Synthesis and study of
some tronsition metal complexes with mannich base derived from
1,3,4-oxad iazo I e a n d cyc I oh ery I ami n e, J. Al -N a hra in Univ'',70),44-

52,(2004).
15- Zarychta B.Zand Zaleski M.T.,Eleclronic stotes of

Co(Ii),Ni(II),Rh(I)and Pd(Il)complexes, Polish J. Chem',79,289'

293,(200s).
16- Preti C.Kand Tosi G'H, Ruthenium(Illcomplexes of bis and

tris(1-pyrazolyl)methane, Tran. Met. Chetn.,3(l),5 1 I -5 17' ( 1978)'

17- Sangal,S.K. and Jain, C.L.*Struclurol studies of ruthenium

,o*p7rt"t with ligands containing the amide group, J' Ind' Chem'

Soc., LXIII,98- I 0 1,( 1 986).

l8- Durren,P.M., Mueh,G.E. and Bursten, H'J', Complexes of 4-

amino-3-mercapto-5'(O-hydroxy phenyl)-1,2,4-triazole,Inorg'

Chem.,29,l59'1 63,(1990)'
19- Tang W.K, Zhang X.Y.and Zhou Y'B', Ruthenium (IIl

,o*pir*rt containing bidentate Schiff bases and their ontifungal
octivity, Am. Chem. loc.,124,87-92 . (2002)

20- Samic,S.M ., Ruth en i um-Catalyzed Hydrogen Tronsfer I nvolving

Amines and Imines,Mechanistic Studies and Synthetic

Applications,1" Ed.,p.443, , Docu.Sys AB, Stokholm ( 2005)

2l- Burger, K., Magneto Chemistry,2"d Ed., p.298, Ins' Publishers,

Ltd., London 11956).
22- Ballhausen ,1.C., Introduction to Ligand Field Theory, l'l

Ed.,p.32l,,New York,Toronto-London. ( 1962)

50



.{l- }lustansiriya J. Sci Vol.19,No3,2008

23- Lever ,A.B.P., Inorganic Electronic Spectroscopy, 7" Bd.,p.276,
Elsevier Publishing Company New York, London.(1968)

24- Nawar ,N.E.,and Khattab ,M.A., Synthetic, spectroscopic ond
magnetic studies of mixed ligand bimetollic ulkoxides of PI(II) and
Pt(V),1 nd. J. Chem., LXY,7 33 -7 36,(1996) .

25- Greenwood, N.N. and Earnchaw, A.H., Clremistry of tlte
Elements,2"d Ed.,p.l44g, Pergaman Press, London (1998) .

26- Figgis,B.N., Introcluction to Ligond Field, l" Ed.,p.576, New
York, London (1966).

27- Bailer, J.C., Emeleus ,H.T. and Nypholm,R.N., Compreltensive
Inorgonic Chemistry, l't Ed.,p.ll64, Pergaman Press, London.
(te73).

28- A.K.Rana and J.R.Shah, J. Ind. Chent. Soc., LXIII( 12),(1986) .

29- S.C.Bahel,B.L.Dubey and J.K.Srivastava, J. Ind. Chent. Soc.,LlX
(l e82)

30- Huheey, J.8., Inorganic Chemistry, Principles of Structure qnd

Reactivity, 1" Ed.,,p.1236, Harper International Edition Harper and

Row, Publishers, New York., (1972)

51



Al- Muslansiri)a J. Sci Vol. 19, No 3,200E

Application of Chlordiazepoxide as a Complex with
Palladium for the Spectrophotometric Determination of

Certain BenzodiazePine Drug

Jwan A.Abdul Sattar
Departme[t of Chemistry, College of Science, Al-Mustansiriya University'

Received l218/2007 - Accepted 2512/2008

i,o)3ll
irLJl a+--J,jl it..,-;-J 4+ *,X,,ir,i!+- ijrlL ' I Jai' -rtl li ^ u---r
c,)r'Li! r-lp i.,i- 4-J6Jl elul ;l.iJ.)l slJ-:5jJl *JJ i+ arL{+Ll}rJrlJ}s)UL-ill
a1-.:,"rJr Jj!: l,Jai,6:j.ts+ l.re3,'ir;.r)Jl '.-rc Jii*ill irtJl i9 (!.1iJl)4riJlsll 'fl';- ll arF
U,J,q.:tr 6:1$ er.ilsr .r i--a;J &\iijr rr+l: (0.1N).:l:.DK5;q!t .;-.t' i!u;L i'Dtl Jt
.L"L- i-d! LKJ (5- 120)pg.rn l're;rJl ,."-; I rL:' .isi olr '-ll gj-j. ut. (424nm)r:e .-.Lc
&Lll e.iEj Cr-+ +rn i i-r. (0.2)pg.ml-t Jl o+;rJ.ll ora ; ;''<rl r- J.4r (0.9995)UiJ)l

.+Hj-)l i-1, .41'.<r trl- lal

ABSTRACT
The present paper describes simple, accurate. rapid. and precise procedure

for the determination of Chlordiazepoxide (CDZ) in pure and pharmaceutical

dosage form. The proposed method is based on the chelating complexion of
Chlordiazepoxide with Palladium.

This can be achieved by adjusting pH to(3.0)by adding hydrochloric

acid(0.1N)and keeping the reaction for(l5min.).The final react with Palladium

showed maximum absorbance at a wavelength(424nm).The calibration curve was

linear from(5-120) pg.ml-'.The correlalion coefficient was(0.9995)rhe method is

sensitive, with detection timit(0.2)pg.ml-t.The results of analysis were validated

INTRODUCTION
Ch lordiazepox ide(CDZ),7 - chloro-2( methyl ami no )-5 -phenyl-3 H-

1,4-benzodiazepine4-oxide( I )is along oral and parenteral

benzodiazepine used to manage symptoms associated with anxiety

disorder(2).
The drug was introduced and approved by the FDA in 1960(3)

under several trade names, including Libritable and Librium. Available
as capsules, tables and injection (4).

Various methods have been reported for the determination of
CDZ in pharmaceutical dosage form and biological fluids inctuding
voltametric(5),chromatographic(6-8),fl uormetric(9),titimetric( I 0),
condumetric( I I )and spectrophotometric ( 12- l4)techniques.

The present study aims to provide simple, sensitive and rapid

method of assaying Chlordiazepoxide (CDZ) in pharmaceutical dosage

(Librium).
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MATERIAL AND METHODS

Reagents
All chemicals were of analytical-reagent grade.Chlordiazepoxide

and Librium drug were obtained in a highly pure form and all
pharmaceutical preparations from the drug industry (SDI) Samaras-Iraq.

Solutions
* Standard stock solution of Chlordiazepoxide(CDZ):

Standard stock solution of CDZ was prepared by dissolving
(0.05gm) of CDZ with distilled water up to (50m1) in a volumetric flask

to obtain the standard solution with a concentration of (1000ppm).

* Standard stock solution of PdClz:

Dissolve (0.0166gm) of Pdcl2 in (0.5m1) of (2N HCI) and dilute

to (10m1) in a volumetric flask with distilled water to obtain the

standard solution with a concentration of (1000ppm).

Apparatus
All spectra and absorbance measurements were performed on a

Shimadzu UV-l650 PC.Adouble beam recording spectrophotometer

supplied by digital printer Dp 802 and using matched (lcm) quartz cell.

Calibration curve
To a series of (10m1) calibration flasks, transfer increasing

volumes of Chlordiazepoxide stock solution to cover the rang of
calibration graph (5-120) ppm, then add (0.3m1, 60 ppm) of Palladium

chloride and brought the volume up to (10m1) with distilled water at

pH:3 and allow the reaction mixture to stand for (l5min.).Measure the

absorbanc e at (424nm) against reagent blank, prepared in the same way

but containing no CDZ, using (lcm) quartz cell.

The calibration curve was constructed by plotting the absorbance

against the concentration.

Procedure for pharmaceutical preparation
Ten tables (Labeled to contain 5mg of CDZ) were weighed and

finely powdered, an accurate weight of the powder equivalent to one

table contain was accurately weighed, transferred into a (l0ml)

calibrated flask, diluted with distilled water to the mark. The resulting

filtrate was transferred to (10m1) volumetric flasks. The chelating

complexion reaction of CDZ was carried out as mention above' The

concentration was calculated using the calibration curve.
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RESULTS AND DISCUSSION
According to the results of this investigation Chlordiazepoxide

(CDZ) undergo a chelating complexion reaction with Palladium

chloride to yield a colored product which absorbs maximally at

(424nm).The UV-Visible spectrum of the metal,drug,and complex are

shown in Fig(1),I.R. spectrum of the ligand shows two bands at(1630

and 1560) cm-r which assigned to v1'=y and vN-o respectively, the. I.R.
spectra of the complex shows a negative shiff of vc=1r to( I 61O)cm-' and

VNr-11 to ( 1540)cm-r which indicate to the participation of carbonyl-
nitrogen and nitrogen-oxygen groups in the coordination with metal ion.

New bands observed in the region (470) cm-t assigned to vu-N and (390)

cm-l assigned to vM-o modes.
The chemical structure between CDZ and Palladium chloride is

shown in Fig (2).

Fig -l : absorption spectra of metal, drug, and complex.
l: metal (PdClr).
2: Drug (Chlordiazepoxide).
3: Complex (Chlordiazepoxide-Pd (Il)),

Fig-2: Chemical Structure of CDZ-pd(ll)
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To optimize the determination of chlordiazepoxide (cDZ) by

using Palladium chloride, it is necessary to test the influence of the

variables:

Metal concentration effect
When various concentration of Palladium chloride solution

(l-200)ppm were added to a fixed concentration of the

Chlordiazepoxide solution.(0.3ml,60ppm)of Palladium chloride

solution was enough to develop the color to its full intensity and gave

minimum blank value,(60ppm) of Palladium chloride was used for all

experiments within the concentration rang of the calibration curve.

pH effect
To establish the optimum condition, the effects of pH (l-12) were

examined. Only pH (3.0) was found to be optimum for complex

resulting from the reaction of cDZ and Palladium chloride.

Time effect
The color intensity reached a maximum after the drug solution

had been reacted with Palladium chloride solution for (15 min.), the

color obtained were stable for at least (48 hour).

Mole-Ratio method
The mole-ratio of M:L in aqueous solution were concluded as 1:1

in the prepared complex(Chlordiazepoxide-Palladium) by preparing two

solutions of Chlordiazepoxide and Palladium chloride with equal molar

concentration o(3.3*10-4)then adding(1ml)of Palladium chloride

solution to increasing volumes of
)DZ(O.5,1,1,5,2,2.5,3,4)ml,optimizing all above variation. The mole-

ratio was extracted by plotting the L:M ratio against the absorbance

measured at X^o*: 424nm.

Analytical Application
Statistical characteristics for Chlordiazepoxide(CDZ),such as

regression equation, correlation coefficient, conf' limit for slope and

ini=ercept and t-test are given in Table (l).Also the Beer's Law limit,

Sandeli's Sensitivity, conf.limit for concentration and absorbance all are

given in Table (2).

The accuracy and precision of the method was checked by

analyzing four replicate samples within the Beer's law rang containing

the same amount of drug. The RSD values are below (1.3), the lower

RSD values indicate the good precision and reproducibility of the

method.
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Table -l:.Analytical data for the prc rnethod.

Regre.Eq.

Y=BX+A 晰颯
０

t-test
statistic

Tabulated   t‐

test Two tailed

n-2

950/OC.I

ConiLimit
For the slop

btttsb

Con■ Limit.For
the intercept

atttsa

Y=0.00085
x+0.001

0.9995 70.684 2.571 0.00085± 0.00003 0.001■ 0.004

Al- Mustansiriya J. Sci Vol。 19,No3,2008

Tablc-2:Statistical data of DoL.,S,Conilirnit for Conc.and Absor,8 and RSD for

the complex determination at l"max:424nm

Applicability of the method
The proposed method was successfully applied to the determination

of Chlordiazepoxide (CDZ) in pure and in pharmaceutical dosage

forms. Typical calibration data for the complex (CDZ-Pd(II))
investigated obtained from linear regression analysis of absorbance

reading vs. concentration gave the regression equation, correlation
coefficient, recovery and E.rel. Presented in Table (3).

The found and state amount of Chlordiazepoxide(CDZ) in
pharmaceutical dosage (Librium) by using direct calibration method are

listed in Table (4), the calibration curve is linear over the concentration
rang of (5 -l2O) pg.ml-r as shown in Fig. (3).

Table -3:Regre.eq.and other statistic data for the CDZ in the pharmaceutical form

(Librirlulll

Regre.Eq.

Y=BX+A
Corrr

Coef. (r)
Rec.7o Erel.%

Y=0.0087x+0.004 09991 97.8ツ 6 -2.16

Table -4:.Result obtained by using direct calibration method.

Name of
pharmaceutical

srrr′ピrJ

Concentration

fing Der unit)

Fouttd
(direct calb.)
(ms nre unit)

Librlum 一５ 4.892

COm etcrillinallon ax

Linearity
pg.mrr

DoL。

μgomi~l

n=14

DoLoT

μg.mri

S

pg.cm-2

Conilimit

Conc.

μgill「
|

95°/。 C。 1.

Con■ Limit.

Abs.

95°/OC.I。

t
L. mol-r.

cm-t

RSD

5-120 0.2 6.0 0.84 39.92±0,72 0.034■ 0.001 3.554x I 03 1.3
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Fig. -3: Calibration curve of pharmaceutical form (Librium)'

Interferences
Application of this method for the determination of

Chlordiazepoxide in pharmaceutical preparation showed no

interferences from additives such as starch, lactose and gelatin, as

shown by the results of the recovery study listed in table(3).

A simple and sensitive spectrophotometer method for

determination bf Chlordiazepoxide (CDZ) in aqueous solution has been

developed, based on the reaction of CDZ with Palladium chloride'

Neither the proposed method requires stringent conditions nor

afiy specific reagent and can satisfactorily be applied without

modification to the analysis of chlordiazepoxide in pharmaceutical

preparation.
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ABSTRACT
In this paper the results presented at a variety of image sizes as a function of

the encoding time as well as decoding time of fractal compression methods that

gives high compression ratios and bit rate which is important fbr the image

applications. The measuring encoding and decoding time are giving in CPU

seconds, and the purpose of this paper is to study the effect of encoding time and

decoding time on the qulity of the image. And foLrnd that the encoding time is
shorter compare with the other encodind fracatal methods, and also we found that

the decoding time is approximatly one-half the encodining time with good image

quality.

INTRODUCTION
Today there is an emerging demand of Internet and network

related service and content providers to collect the valuable service

usage data and process it using data compression methods to answer

questions regarding security, service improvement or financial issues.

Keeping these image data sets in a storage-efficient and easily

accessible way suitable for direct processing by data mining algorithms

is a challenging problem. The aim of storing the image data of large

volume implies the need of a good time-space trade-off for encoding

placing slightly more emphasis on compression rate. In this paper, it has

been describe the encoding and decoding time of digital images which

can be used by Video applications, like video teleconferencing, video

telephones, and advanced television (ATV), have given the field of
compression and transmission of digital video signals a significant

importance. lt is expected that advances in video compression

technology will play a crucial role in the transmission and display of
three-dimensional video signals. A typical image, for example, of size

512x512 pixels with 8 bits per pixel (bpp) needs storage capacity of
about 2 Mbits. A video sequence!, on the other hand, with the same
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frame size with 30 frames per second and a channel transmission rate of
64 (kbps) would take about 17 minutes of transmission time' The

required transmission time would become unmanageable with the

continuously increasing demand of image base application' it can't be

send enough of it over a telephone line and you can't squeeze it into the

broadcast bandwidth of available channels Il]. Therefore, image and

video compression algorithms became a necessity to store or transmit

these images. Data compression is the science of representing

information in a compact form by exploiting the different kinds of
statistical structures that may be present in the data [2]. This is to reduce

the number of bits per sample while keeping the distortion constant [3]'
There is a great deal of correlation between neighboring pixel values of
an image. Therefore, removing such redundant information and

transmitting only the new information (the changes) enables us to
reconstruct the original image. For video signals, redundancy over time

between successive images can also be eliminated. There are two types

of compression: lossless and lossy. In the lossless compression the

original image can be retrieved without error, while for the lossy

compression, the originat image can not be retrieved without error; an

image copy close to the original can be retrieved' Motion pictures

expert group (MPEG) video standard is the most prevalent and widely

used for video compression [3 6]. Also, the MPEG is an application

specific standard and different versions of MPEG (such as MPEG-1,

MPEG-2, MPEG-4, and MPEG-7) are available for different

applications and bit rates. The basic algorithm for all these versions is

the same and is very similar to the other video compression standards.

The standard methods of image compression comes in several varieties'

The currently most popular method relies on eliminating high frequency

components of the signal by storing only the low frequency Fourier

coefficients. This method uses a discrete cosine transform [7] and is the

basis of the so-called JPEG standard, which comes in many

incompatible flavors. Another method, called vector quantization [8],
uses a "building block" approach, braking up images into a small

number of canonical pieces and storing only a reference to which piece

goes where. But in fractal scheme has been developed by M. Barnsley,

who founded a company based on fractal image compression

technology but who has released only some details of this scheme. A
Jacquin, a former student of Barnsley's, was the first to publish a fractal

image compression scheme in[9], and after this came a long list of
variations, generalizations, and improvements' Early work of fractal

image compression was also done by E. W. Jacobs R. D. Boss of the

Naval Ocean Systems Center in San Diego who used regular

partitioning and classification of curve segments in order to compress
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measured fractal curves[lO], Il]. The proposed algorithm is based on
fractal technique using least square approximation [2, 13] which is
well known for their simplicity. On the other hand, the traditional fractal
compression technique is included for comparison peruses to see the

deference in the encoding and decoding times and the fidelity of the
adopted method. The present work is organized as follows: in the next
section, the CPU time that can be measured is introduced, then, the
fractal encoding technique algorithm is presented in Section 3. In
Section 4, the results are presented. The conclusion of this research is

given in Section 5.

CPU Time:
The amount of time the central processing unit (CPU) is actually

executing instructions. During the execution of most programs, the CPU
sits idle much of the time while the computer fetches data from the

keyboard or disk, or sends datato an output device. The CPU time of an

executing program, therefore, is generally much less than the total
execution time of the program. Multitasking operating systems take

advantage of this by sharing the CPU among several programs [l].
CPU times are used for a variety of purposes: to compare the speed of
two different processors, to gauge how CPU-intensive a program is, and

to measure the amount of processing time being allocated to different
programs in a multitasking environment l2l.

Overview of Fractal Block Coding:
In this section we describe a generic fractal block coding scheme

based on those in [12] [3], and we provide some heuristic motivation
for the scheme. A more complete overview of fractal coding techniques

can be found in tl4] U5].Transform coders are designed to take

advantage of very simple structure in images, namely that values of
pixels that are close together are correlated. Fractal compression is

motivated by the observation that important image features, including
straight edges and constant regions, are invariant under rescaling.

Constant gradients are covariant under rescaling, i.e. rescaling changes

the gradient by a constant factor. Scale invariance (and covariance)

presents an additional type of structure for an image coder to exploit.

I The lteration Function System (IFS):-
Barnsly and Demo [6] have introduced iterated function systems

as a Unified way for generating and classifying a broad class of fractals.

This method replaced the traditional process, which was based on

implementing successive Microscopic refinements. The IfS theory,

introduced in [7], provide a new ruler through which we can describe
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any complicated geometrical shape in terms of another simple one; e.9.,

an architect can describe a cloud simply as a house, which may defined.

The lFS-theory, in fact, concerns deterministic geometry, which is an

extension to the classical geometry. It uses classical geometrical entities

to express relation between parts of generalized geometrical Objects

u8l.
Generally, iterated function system (1F.9), which is consists of a

contractive transformations {i.e.collection      of

〃 ′:R2→ R21′ =1 '11 wnich map the plan R'to itself.

¨ (1)

This collection of transformations defines a map

Иレ
ア
(0)=∪

′=1

″′0

The map W is not applied to the plan , but to sets which are

collections of points In the plan; e.g. given an input set S, w(S) can be

computed for each 1 (corresponds for making reduced copy of the input

image S ). Taking the union of these sets (this corresponds to
assembling the reduced copies), and get a new set IY(S) (the output of
the copier). So Zis a map on its space of subsets ofthe plan, the subset

of the plane can be called an image , because the set defines an image

when the points in the set are drawn in black, and because later we will
want to use the same notation for graphs of the functions representing

actual images or pictures.
There are two important facts should mentioned, these are;

. When the w is contractive in the plane, then I4l is contractive in the

space of(closed and bounded) subset ofthe plane.
.lf we are given a contractive map W in a space of images, then there is

a special image, called attractor and dented by x, with the following
Properties;

When the copy machine process is applied to the attractor, the output is

equal to the: the image is fixed, and the attractor x is called the fixed
point of ll, that is

″ (χ ")=χソ=Wl('w)∪ W2(Xr)U… ∪″″(xッ)(2)

Given an input image so, by running the copy machine process once to
get

，

一
０́
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S, = "(So) , ,*i.. to get S, = )'(.t,) = w(ru(50)) = r47"'{$o) and so on, the
o2

superscript "0'r indicates iterations not exponent; i.e. w is output of
the second iteration. The attractor, which is the result of running the
coping the coping machine in a feedback loop is limit set.

x,,= S. =limWo,,(Sn)

This is not dependent on ti, .t oi.. 
"rrrrl'i)"irial 

image.
3.x, is unique; if S is any set and an image transformation [/satisfies
W(S):5. in this case S is the attractor of W:i.e. S:W(S) This means that
only one set will satisfy the fixed point in property 1 above.

These three properties, however, are known as The Contractive
Mapping Fixed Point Tlteorem ll8l.

2IFS-Code:-
Mathematical form of the affine transformation can be

represented by:

Where the coefflcients a ll,a12,a21,a22,bl,and b2 are real numbers;

each of its coefflcients can skew, Stretch,rotate,scale and translate an

input image[18].

An afflne transformation lt7: R2  → R2  in two… Dimensional

space JR2,where a」、s and bjヽ s are real constants and called the/FS

code,In matr破 form,ifИ denotes matr破 {aJ},3 denOtes(bl,b2),and
X Denotes the vector(xl,x2),then in matrix form:

″rχ り=″+3 (5)

Once a positive number s is deflned, if an afflne transformation

satisfles;

ィ(″ rχり,wrノ〃 ≦s″仁〃 (6)
Note that

グ(χ )=√『+,3.σ )

The smallest number of s satistting the fOrmula(6)called Lipsch■ z

Constant forレ/.The afflnc transformation can be called contractive;if s

<1,synllnetry;if s=l and expansive;if s>1.in fact,the rFs cOde is

a sct ofAr afflne transformations given by;
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IFS : {w1,w2,..., w1,}

3 Fractal Functions:-

Let us consider functions defined on particular sub-
attractors of iterated function systems. In the graphical case, these
sub- attractors will correspond to pixels. Let K be a complete
normal vector space and W1 WN be an IFS of order N
with attractor A c K let m be nonnegative integer , termed
resolution . Therefore, the following set can be considered;

P″ =rИ

′々    たり,

Where A1; ..km denotes Wlr o W r, (A ), and "A"
is any gray - scale function given as f : p,n ---+ R .

However , the space of all gray - scale functions , at resolution
"m" can be denoted by Fn, . Moreover , the fractal function can be
defined in a similar way to IFS, by introducing a contraction
mapping on Fn,,, using mapping of the form

イレ
“
肋)=は Iχ

+41ン +stl:1/レ12昴)(9)

Where , sk and tk represent the parameters of the mapping ,
which are real constants . c1 Is an element of K ( i.e. of the vector
space ). Graphically, eq. (2) may be interpreted as to be a new
pixel 's value depending on the current values of the pixels
mapped by the IFS and their positions.It should be noted that "
M" is affine in f . The least - square approximation , with respect to
the parameters c1, s1 and tk , can be defined , in the Euclidean metric
, on F,,.,, as follows [14];

Let W1 ..WN.,A,m,Fn, as above, the Euclidean metric
resolution defined by

グ (/.g)=

,the t、vo grey scale function

ノg     _     Fm

and according to the theorem given in [9] as follows;
Let M be a mapping on F,n , of the above form , defined for .IF.l

w1 .wp

れ。.l.物
llF― gレ

1に 輌】

64

: K1...K,= 1 Nl ... (8 )
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If ,t,ltr l(1 , ,n.n M is eventually contractive in the Euclidian metric

at any resolution.
A gray - scale mapping that is eventually contractive in all

Euclidian metrics and at all resolutions is termed attractive

Practically , it has been found that ; the condition on M , described

above, is sufficient to make the codes obtained for image blocks,

almost always attractive . By the Contractive Mopping Fixed *
point Theorem, there is a unique invariant function for each M,

and the recursive definition of this function implies a fractal

characters are similar to that for the attractor of an IFS ' In fact ,

under a more restrictive contractivity condition , the parameters

defining a fractal function may be used to construct an IFS in a

higher - dimensional space , whose attractor can be represented as a

fractal " graph " The collage Theorem [12] may now be applied ;

d^(f ,g) < (l- s )-' dn ( g,Mg ),'..( l0 )
Where g is a given scale - function , and f is the fixed point of

the .uppirrg M . This theorem can now be applied to encode an

image block [18].

4 Least - Squares APProximation:-
Here it can be describe how fractal code for a given gtay -

scale function is obtained , before applying the method to the

image blocks . If a function g Il F * is given on the set P,,, of
attractor A , then it can de assume that ; an IFS W is known; whose

attractor is A. The problem is then how to find the gtay - scale

mapping M whose invariant function / best approximates g. This

.un 
- 
ur performed by applying the least - squares approach at

resolution m , so that M is sought to minimize dn, ff , g )'
From Collage Theorem, a fractal approximated g may be found

by minimizing d,,,(g,Mg) with respect to the parameters of M. This

does not guarantee the best possible fractal match of the upper

bound for d,,]( ,/ , g ) is minimized , and one assumes that the

contractivity factor for M ( i.e."s") does not significantly affect the

bound . Furthermore, if M is only eventually contractive , then it can,

also, assume that M will minimize d,n., ( 9, M "g ) for suitably large

n, which is not necessary true '

In this case we have K : R

grey - scale maPPing is a Cartesian

minimize d ^( g, Mg ) bY minimizing
calculus 120) .

and the parameter c kin the

号1‰:tしギl鳳gttn躙
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ちlyg,gソ =がメ控―gX/川 加プ111)

P: Au "km
Then
d^ ( Mg, g )' : L tlp ( o *x - + b*y + h ) d* dy + s*v(p)- S@)J2

Σ I lp@rx+bp * tr, )dx dy + sr,v(p)-g@)J2

κ=ノ ρ□″々 r′″―〃
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This may be minimizedby minimizing
E - I I lp@*x- + bil+t) d, cly +s*v(p)-s@)J' OZ)

′ロフヵφ″―〃
This will result in

∂E=0
∂αl

Similarly, the Same above optimization method can be canied

out for bk , tr, and sp, (i. e. for each k ) , because the sums are

independent for a non-overlapping attractor, we shall have a system in

the following matrix form ;

zru(p)to * zrv(p\o t zou(p)tot
(13)

This system can be solved ( for individual k) to obtain the

approximating gray - scale Note; all the sums are for P i Wr ( P ,n-

r). If we , now, consider a square images block of side R pixels ,

where R is a power of 2 , and the coordinates of the pixels in the

block are norm alized so that the block is represented by a square

= s(t)[ox

zp(lpx)2 zplrx!ry
2p!ox[, y zo$o Y)'
LpIox[ol Lol, ylrl

Σρ∫′χ∫′1

Σ′らノ∫′1

Σρ(∫′1)2

Σρッ(′ )∫ρχ

Σρツ(′ )ら ノ

Σ″ツ(′ゝ1)1

Σ′(ッ(′ ))2

z, s(p\, x
zo s(p\, v
z, s(P\rl
z, sb\r(p)

α
l

bl

′1

Sl



Al- i\f ustansiriya J. Sci Vol.19,No 3,2008

centered at the origin , with a corner at (W2,W2). Then A is a

square ; each 41: Wp(A) matches a quadrant of the block and

Arr ..6 matches an individual pixel , where m: log2 ( R). In fact, if
M is minimized at resolution 1og2(R) , this means that we have

performed a least square optimization at the sampling resolution( i. e.

a pixel size ) [17].
Where: &r, bk, tp and sp

znfinx)' is the sum of the square of x-coordinate of each2x2 sub squares

of the image block.
zr(tny)' is the sum of the square of y-coordinate of each 2x2 sub

squares of the image block.

zn(t,t)' is the sum of the square of the pixel in each quadrant of the

image block
zrr(p) is the sum of the pixels in each 2x2 sub squares of the image

block.
zrsb) is the sum of the pixels of the image block.

RESULTS AND DISCUSSION
Table (1) gives the calculations of the encoding time, decoding

time, peak signal to noise ratio (PSNR), bit rate and compression ratio

as a function of image size for lenna image. Figure (l) show the

relation between the image size and the (PSNR) and figure (2) show the

behavior of the encoding time with the (PSNR). Figures (3) through (5)

Presents the decoded image with different sizes while figures (6)

through (9) appears its image histogram respectively.

Table -1: show the relation between the image size and encoding time, decoding
ion ratio.t P bit rate and compression

″む01″‐ fヤ14
・,7Zθ 協府 | 協篇

‐′ヽ R
IIお |

B″ ム″r62 ‐CR

128x128 8 l 0.6 25.3 .315 25.4

256x256 8 6 3 27.65 1.26 6.35

512x512 8
つ
４

つ
４

く
υ 28.2 4.986 1.6

1024x1024 8 87 54 29.23 19.6 0.6
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Fig 1024x1024 pixels Lenna image
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Figure-6:Histogram of Lenna image of sizel28xl28 pixels

Figure-7:Histogram of Lenna image of size256x256 pixels
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Figure-8:Histogram of Lenna inrage of size5l2x512 pixels

120001

Figure-9:Histogram of Lenna image of sizel024x1024 pixels
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From the result it can be seen that:
o The encoding time and decoding time increases as the image size

increases.
o The decoding time was approximately hatf the encoding time.
o When image size doubled, the compression ratio dropped to

nearly one-forth of its original value.
o As the image size increases the PSNR also increases steadily.
r The bit rate increases four times as the image size doubled.
o Taking into consideration the requirements of data compression

applications we found that decompression should be fast, and it
should support a rough random-access ofthe records,
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ABSTRACT
Polycrystalline PbS alloy was prepared successfully in evacuated quartz

tube, from which thin PbS film was prepared by thermal evaporation technique.

Specimen was deposited on quartz crystal and the thickness of the film was 800A.

From FTIR spectrophotometer, the optical properties of thin PbS film were

determined in the range of (l -4.5)pm.The energy gap of PbS film was found to be

direct gap of 0.34 eV. The optical constants were determined also.

INTRODUCTION
The group of IV-VI semiconductors shows strong reasonable

in their optical spectra and crystallographic structure is favored by these

materials 
('' 2). Works on this group of semiconductors have been

stimulated by their remarkable ptop..ti.t as infrared photoconductors 
(3

) .For example ,the group of lead sutfide semiconducting is narrow gap

semiconductors .Their crystal structure is face -{entered cubic , the

coordination number in then structure is six and the band between Pb

and S is consider to be mostly ionic. The minimum energy gap Eg

between the condition band and the valence band is direct equal to
0.41eV at 300K and 0.307eV at77K\1t.The refractive index for PbS

films at 3pm equal to 4.1 and its density 7.6 gmlcm3 (5) with lattice
parameter about 5.94 A(6).

Lead sulfide has many special characteristic in compare with the

other semiconductors 
(5)

L The band gap is smaller at lower temperature , i.e the

temperature coefficients of E* is positive while they are

negative for all the other elements or compound
semiconductors .

2. The lattice structure may be very unstoichiometric .The

vacancies and interstitial control the conductivity type, an

excess of Pb causes n-type conductivity and excess of
chalcogenide causes p-type conductivity.
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3. The static of dielectric constant of PbS is much larger than

those of other semiconductors ,for example Si, GaAs,

They are 11.8, l3.2,esPectivelY.
The optical properties of lead sulfide in the spectral region of the

fundamental absorption edge have been measured at room temperature

several times 0-12) .The fundamental absorption edge in the

semiconductors materials follows the exponential law. Above the

exponential tail, the absorption of ry,qrY semiconductors materials has

been observed to obey the equations 
(r3):

u hv:A(hv-Eop')L--- -------(1)

Where (crhv) is the absorption coefficient, g,nPt is the optical

energy gap ,A is a constant and r an index which can be assumed to

have 
-valuis of 112 ,312 ,2 and 3 depending on the nature of the

electronic transition responsible for the absorption For better

understanding of the physical properties of this material ,it is interesting

to study the optical ionstants that describe the optical propertieS , €.8.

the refractive index(n) , the dielectric constant with two parts of (real

(eJ &. imaginary (eii) wtrictr is related to the wavelength by the

ioitowing equations 
(14):

,1: ( oo 
- ,, )'" - 

(R * t) -----------(2)n: [G:T-" J -G:l]--

where R is the reflectance , The dielectric constant can be

determined by the following(r5):

tr: n2 - k2 (real part of dielectric constant)----------------(3)

ei: 2nk (imaginary part of dielectric constant)--------------.(4)

where fr is the extinction coefficient given(16):

k: o) ------------- (5)
4r

This work deals with the optical processes that occur for photons

having energies comparable to that of the band gap .we have re-

measured the optical properties in the fundamental absorption edge

region using evaporation thin film of polycrystalline structure'
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MATERIALAND METHODS
The PbS alloy was prepared from pure lead and sulfur powders

whose purity is about (99.999%).The material was weighted according

to theii atomic percentages and sealed in evacuated quartz tube to l0-3

torr .The tube was placed inside electric furnace. The temperature was

slowly raised to I I l4oC and the tube was kept at this temperature for 10

hours. The tube was finally quenched rapidly in cold water.

Thin film of the alloy was deposited on quartz crystal at room
temperature by vacuum evaporation technique using Balzer coating unit
model (BAE370) with controlled thickness under lower pressure 5+ 10-l

ton .The thickness of film was 800 A. FTIR spectrophotometer is used

to carry out the transmittance spectrum in the range (1-4.5) pm. The
optical properties and the optical constants were determined.

RESULTS AND DISCUSSION
The alloy and film were polycrystalline are related by x-ray

diffraction this is in agreement with Alessandro et.a[ who indicates that
XRD for lead sulfide was crystallization in the cubic phase(r7). fig. 1t;
shows the absorption spectrum versus wavelength in the spectral range
(l-4.5) pm of PbS thin film prepared at R.T.

As evident from Fig.(l) that the absorptance varies exponentially
with wavelength ,it decreases with increasing wavelength ,this behavior
is in agreement with refs.(18) .

Fig.(2) shows the variation of absorption coefficient against
wavelength of PbS thin film .From this figure ,the absorption coeffrcient
is characterized by strong absorption at short wavelength and it takes
higher value (a > 104; cm-r and then decreased with increasing
wavelength. The absorption behavior is in good agreement with those of
Avery (tot and Scanlon 

(t') .This is attributed to the lattice absorption
band corresponding to the electronic transition between the valance
band to condition band .We analyzed the absorption coefficient data to
determine the direct transition energy and Fig.(3) show the direct
energy gap ofthin PbS film prepared at R.T .The extrapolated values of
the direct energy gap were (0.34 )eV .

The variation of refractive index again wavelength n(tr) for PbS film
with thickness 800 A is deposited at room temperature is shown in
Fig.(a).

From the reflectance data which is obtained using transmittance
and absorptance spectrum ,we can calculated (n) from eq.(2).At
wavelength range between (1-4.5) pm, it is found that the refractive
index decreases with increasing of wavelength of incident photon.We
observed from this figure that, at R.T, the value of refractive index of
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the film is equal to (3) at 3.0 pm ,this is in agreement with Zemel(t'))

while the dependence of extinction coefficient on wavelength is

determined using eq. (5) and it is shown in Fig.(S), it is seen from this

figure that the extinction coefficient increases with increasing

wavelength..
The variation of real part (e.) and imaginary part (ei) of dielectric

constants as a function of wavelength of PbS thin film are shown in

Fig(6) and (7) .One can observe that the variation of (e,) is similar to

that of (n) while the variation of (ei) depends on the variation of (k) .

The optical transitions and the optical constants of thin PbS film

with thickness 800 A have been measured in order to determine the

absorption edge and band tailing .From measurements of the optical

.n.rgy Eap , showed that the optical energy gaps are direct and indirect

transitions with r equal to (ll2) and (2) for thin PbS film ' It is also

found that the refractive index and the real of dielectric constant were

decreased with increasing wavelength , while the extinction coefficient

and the imaginary part of dielectric constant were increased with

increasing wavelength.
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Fig.-l:The absorptance spectrum vs. wavelength for PbS thin film'
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Fig.-2:The absorptance coefficient vs. rvavelength for Pbs thin film.
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ABSTRACT
Aprixed spin Ising model Sf3l2 and Ss=5/2 of a square lattice is investigated

using mean-fieid approximation (MFA). In this study the influence of temperature

on tt'e magnetic moments of a mixed spin system is included. Besides that we have

studied a reentrant behavior of the system which is considered for various values of
anisotropies. It is found that a reentrant ferrimagnetism phenomenon in the system

depends strongly on the anisotropy of the mixture.

Kevwords: Mixed-spin Ising mode[; Ferrimagnetism; Single-ion anisotropy;

reentrant behavior.

INTRODUCTTON
Ferrimagnetism has been extensively investigated in the past both

theoretically and experimentally, since important magnetic materials for

technological appfication. Ferrimagnetic materials have several

sublattices with u finit. resultant moment and show paramagnetic

behavior above the transition temperature T.. Mixed spin Ising system

provide good models to study ferrimagnetism which can show

ierri*agnetic ordering and they may have the re-entrant behavior [1]'
Great efforts have been made to describe the phenomenon of re-

entrant magnetism in magnetic system l2l. This has obvious

technologicai significance. Recently, Abubrig et al. [3] studied a mixed

spin-1 and spin-3 12Isingsystem and found that the first-order transition

lines always exhibit a re-entrant behavior at low temperature. Oitmaa et

al. $l intioduced a mixed spin Ising model on the simple cubic lattice

which showed compensation points and reentrant behavior.

In this correspondence it is interesting to investi gate a re-entrant

ferrimagnetism in a more general mixed spin lsing model, consisting of
spin-312 and spin-5/2.
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THEORY
We study a2-Dim Ising model with spins S : tl/2, +312 and 6

: +112, +312, +512, located in alternating sites of a square lattice, such

that the S and 6 are the nearest neighbors. A Hamiltonian for this model

that include only nearest-neighbor, with an external field interaction
equals zero,is[5]:

〃=‐のIら -2r-2Σげ
i.l , I

Where the first summation is carried out only over the nearest-neighbor

pairs of spins on different sub lattices and J (J< 0) is the exchange

interaction between spin at sites i and j. D.. D6 are the anisotropies

acting on the spin-3/2 and spin-5i2 respectively.

Since the present model is related to the S:3/2 and 6 :5/2 Ising

system for any value of parameters, it undergoes a second-order

transition that the re-entrant behavior, which has been considered, of
this model may be obtained from thermal variations of the sublattice

magnetization ms, m6 for the mixed-spin Ising ferromagnetic system on

a square lattice.
To these features, we need to find the mean-field equations for

the sublattice magnetization from Maxwell Boltzmann distribution, the

expectation value of spin variable at the sites i or7 is given by [3, 5]:

VVith,

(″,.)=:rrs,ぽ
″

z=_rre″

(2)

(3)

Where Ir means the sum over allowed states of the system. Here,

P:14(BT and T represent the temperature ofthe system [6].

Thus, substituting the Hamiltonian of the system in the equation (2), one

has:

(4)

With力l=β/zpδ

Where Z is thc nearest‐ ncighbor coordination number ofthe latticc(Z=4

for a squarc lttice)
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(5)

(6)

(7)

(8)

(10)

Whereた 2=β/ZJ77..

A systematic 、vay of deriving the mean…fleld theory for a given

microscopic Hamiltonian is to start from the Bogoliubov inequality[7]:

F<o=F,,*(H-H,,1,,
Where F is the free energy of the system,I1,, a trial Hamiltonian

depending on variational parameters, Fo the corresponding free energy,

and (...)., denotes an average taken in the ensemble defined by H ,, . The

mean-field free energy is then defined by minimizing O with respect to

the variational parameters A,rd ,that:
Fo,f = rnir^,, {O} .

This gives the best possible approximation to the true free energy for a

given choice of H,, , since the inequality (eq.6) insists that the mean-

field free energy cannot fall below the true free energy' In this work we

consider one of the simplest possible choices of H,, :

17 
" = -\l),,r,, + D, (r,)'l -\Vua, + D, 1d, )r 1

it

Where )., and ).0 are the two variational parameters related to the two

different spins respectively .Then , the approximated free energy can be

obtained by minimizing the right side of equation (6) with respect to

variational parameters mentioned above . Thus, the equation (6) can be

expressed as:

t'=9=- | {lnl2ee ""t .or1',11 il.1+2ct lttt'\ coshtl Ftr,)l+r - N zpr"'r-- ---'-\2'- t' 2'

lnl2e25/atit>,,cosn1l B2)+zee'4pt)',.orh(] p).r)+2rt:a/;tt''cosrrf| il)l\+ g)

1 I 2(-Zlm,mu + )'.m " + )",rm,r)

Where 1/ is the total number of sites of the [attice. Minimizing this

expression with respectto ), and )o gives self-consistent expressions

for the mean-field (eqs. (a),(5)):

えs=ZJ772δ

With,

く
υ
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m, = (s,),,
１

一
２

〓

3 Jnh(:μ )ゞ+θ
2μらJnh(:μ、)

COSh(:μ )ゞI`-2β
′)i cosh(:βえ、)

Hadey and Raied

(11)

5shh(:μδ)+3θ
4ム Jnh(:μδ)+θ

~6μなJnh(:μδ)

(12)mu=(sj)"=
COSh(:μδ)+θ

-4〃).cosh(:μ
δ)+β

6ハ cosh(:μδ)

RESULTS AND DISCUSION
We had considered the behavior of a fwo-dimensional

ferimagnetic system in a certain region of the phase diagram. It is

necessary to study the temperature dependence of the sublattice

magnetization equs. (11, l2). The thermal variation of sublattice

magnetizations in the system can be obtained by solving the coupled

equations for ms. In6 numerically t3]. The numerical results are

presented in fig. (l), selecting typical values of D6/ lJl for fixed value of
D,/ lJl.

The sublattice magnetization curves labeled from
1.401 to -1.38 are for the value D6/ Ul Corresponding to the isolated

critical points. Fig.(1) stands for the sublattice magnetization curves at

low temperature for anisotropy D6 / lJl corresponding to the reentrant

behavior shown in fig.(2). Now we may discuss the scale of fig(2) in
which the critical line for D, / lJl: -2.8 shows reentrant behavior in
phase diagram, that is to say, two transitions[4] , within the range -1.42

have many critical temperatures for a fixed value of D6 / lJl ,

Furthermore; the system considered doesn't exhibit compensation
phenomena since it undergoes second-order phase transition only.

It is noteworthy that the sublattice magnetizations of this ordered

phases at T:0 oK are 1116:0.5 and m,:-0.5, which indicates that in the

ground state the spin configuration of Si in the system consists of the

mixed state; in this state half of the spins on the sublattice B are equal to

(+ll2) or (-ll2) and the other one equal to (+l l2), (-ll2). One can cheek

in the configuration of spins (06) on the phase diagrams fig.(l). Thus, it
has been interested in this region which leads to such a phenomenon as

shown in fig. (2)
It is worth to indicate that the system considered exhibits a

reentrant behavior at low temperature. It is also interesting to mention
that it has been found that the reentrant ferrimagnetic behavior depends

strongly on the anisotropy of the mixture. Therefore, we may say that

the system investigated here is an extension of the investigations has

2
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been done by Abubrig et. al. [3], with one constituents having spin-2

and the other constituents having spin-312.
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Fig. -l: The temperature dependence of the sublattice magnetizations m" 1116

for mixed-spin Ising ferrimagnet with the coordination number z'=4,

when the value of D5 / lJl is changed, for fixed value of D, / lJl=-2.s
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つ

一

3

Fig.-2: A close view low-temperature phase diagram in the (Do , T) plane for
the mixed-spin Ising ferrimagnet rvith the coordination number Z=4'

in the region of Daat Ds/ Ul= -2'E' indicates the reentrant
behavior.
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ABSTRACT
In this paper the concepts of weakly (resp., closure, strongly) Perfect Mappings are

defined and the important relationships are studied: (a) Comparison between deferent

forms of perfect mappings. (b) Relationship between compositions of deferent forms of
perfect mappings. (c) lnvestigate relationships between deferent forms of perfect

mappings and their graphs mappings.

INTRODUCTION
In 1991 J. Chew and J. Tong (1) introduced the concept of weakly

continuous mappings, in 1980 T. Noiri (2) introduced the concept of
closure continuous mappings, in 1981 P. E. Long and L. L. Herrington (3)

introduced the concept of strongly continuous mappings, in 1966

N.Bourbaki (4) defined perfect mappings and he stated and proved several

theorems concerning perfect mappings, and in 1989 R.Engliking (5)

introduced equivalent definition of perfect mappings. In this paper we

introduce new concepts, which are the concepts of weakly (resp., closure,

strongly) Perfect Mappings in which weakly (closure) Perfect Mappings

are strictly weaker than perfect mappings, but strongly perfect mappings

are stronger than perfect mappings. Also in this paper we introduce several

results and examples concerning of deferent forms of perfect mappings.

For a subset A of a topological space X, the closure of A denoted by cl(A).

For other notions or notations not defined here we follow closely R'

Engelking (5).

Basic Definitions
Definition I (1,6, and 7)

A mapping f : X-+Y is weakly (resp., closure, strongly) continuous at a

point xe X if given any open set V containing f(x) in Y, there exists an

open set u containing x in X such that f(U)ccl(v) (resp., f(cl(u))ccl(v),
f(cl(u))sv).
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If this condition is satisfied at each point
weakly (resp., closure, strongly) continuous.

Yousif

xeX. then f is said to be

Definition 2 (5)
A space X is called Urysohn if for every xly eX, there exists an open

set U containing x and an open set V containing y such that cl(U)Ocl

(v): o.

Definition 3 (5)
Suppose we are given a topological space X, a famity {Y,},.5 of

topological spaces and a family of continuous mappings {l!},.5 where f.
: X-+Y,. the mapping assigning to the point xeX the point {f.(x)} eII'.5Y.
is continuous ; it is called the diagonal of the mappings {f"},.s and is

denoted by A,.sf, or by f1Af2A... Afk if S:{ I,2,... ,k} .

Comparison between Deferent Forms of Perfect Mappings
The new concepts in this paper are given now.

Definition I
A mapping f : X-+Y is called weakly (resp., closure, strongly) perfect

mapping if it is weakly (resp., closure, strongly) continuous, closed and for

each yeY, f -r1y) is compact.

"lt is well-known that if f : X-+Y is perfect, then for any closed

AcX and any BcY the restrictions fl r : A+Y and fs : f -r1B)-+B 
are

perfect, this is still the case in weakly (resp., closure, strongly) perfect, as it
is shown in the next theorem."------------ +

Theorem 2

Let f : X-+Y be a weakly (resp., closure, strongly) perfect, then for any

closedAcX and any BcYthe restrictions fl n:A+Y and fs: t-l(g)-+g
are weakly (resp., closure, strongly) perfect.

Also it is will-known that if f : X-+Y is perfect, then fnxy : X-+f(X) is
perfect. This is not the case in weakly (closure) perfect even over an

Urysohn space as it is shown in the next example, but it is true for strongly
perfect as it is shown in theorem (3.4).

Example 3
Let P be the upper half of plane and L be the x-axis. Let X:PvL. If t161,

is the halfdisc topology on X and t, be the relative topology that X inherits

by virtue of being a subspace of IR2. The identity mapping f : (X, t,)-+ (Y,

rhdis) is weakly (closure) perfect but not perfect since it is not
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continuous. And f : (L,q)-+(X, tr,ai,) is weakly (closure) perfect, but f :

(L,t,)+(L, rhdis) is not weakly (closure) perfect.

Theorem 4

Let f : X-+Y be strongly perfect, then ftxr : X-+f(X) is strongly perfect.
Proof: Let F be a closed subset of X, we have fi(x)(Fnf -'(fG))):

(Fnf-r(f(X))):(F)nf (X) is closed in f(X), hence fi1xy closed. Let ye (X),
then f -'trl(y):f ''(y) ir compact subset of X. Let xeX and let V be any

open set containing (x) in f(X), also in Y because f(X)cY. Since f is

strongly continuous, there is an open set U containing x in X such that

f(cl(U))cv, hence fnxl is strongly continuous. Therefore fqxy is strongly
perfect.

Now we will compare between deferent forms of perfect mappings.
Theorem 5

Let f : X+Y be a perfect on X, then f is closure perfect on X.
Prooft The proofs of f is closed and for each ye Y, f -'(y) it compact are

obvious. Let xe X and let V be any open set containing f(x) in Y. Since f is
continuous, there is an open set U containing x in X such that (U)cV.
Hence cl(U)ccl(V). By continuity of f, f(clU)scl(f(U)), therefore

f(clU)cclV and f is closure continuous. Hence f is closure perfect on X.
The converse of the above theorem is not true, as it is shown in the next

example.

Example 6
Let X:[0, 1] with topology r.ol collSisting of the empfy set together with all
sets whose complements are finite, let Y:[0, 1] with topology rcoco

consisting of the empty set together with all sets whose complements are

countable. Let f : (X,r.os)+(Y,t.o.o) be the identity mapping, then f is

closure perfect on X since for every nonempty open set U in Y, clU:X. It
is clear that for every xeX, f is not continuous at x. Hence f is not perfect.

If the range of f is a regular space then the converse of theorem (3.5) is
also true.

Theorem 7

Let Y be a regular space and f : X-+Y. Then f is perfect on X iff f is

closure perfect on X.
Proof: (=) Follows from theorem (3.5)
(e) Suppose that f : X-+Y closure perfect. It suffices to show that f
continuous, let xeX and let V be an open set containing (x) in Y. Since Y
is regular there is an open set Vr in Y such that (x)e Vl and cl(V1)cV,
since f is closure continuous, there is an open set U containing x such that
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f(cl(U))ccl(Vr), since Uccl(U), so (U)cf(cl(U)). It follows that f(U)cV,
therefore f is continuous on X. Hence f is perfect on X'

Theorem 8

Let f : X+Y be a strongly perfect. Then f is perfect.

The converse of the above theorem is not true, as it is shown in the next

example.

Example 9
Let (IR, r) where t is the topology with basis whose members are of the

form (a, b) and (a, b)-N, N:{l/n ;n eZ*}. Then (lR,t) is Hausdorff but not

regular. Let f : (IR,t)-+(IR,t), f(x):x, then f is perfect but not strongly

perfect.
If the domain off is a regular space then the converse of theorem (3'8) is

also true.

Theorem 10

Let X be a regular space and let f : X-+Y. Then f is perfect iff f is

strongly perfect.

Proof: (e) Follows from theorem (3.8)

(=) Suppose that f : X-+Y perfect. It suffices to show that f strongly

continuous, let xeX and let V be an open set containing (x) in Y. Since f
is continuous, there is an open set U containing x in X such that (U)gV,
since X is regular there is an open set U1 in X such that xeUl and

cl(U1)cU, so f(cl(Ur))c(U). It follows that (cl(U;))cV, therefore f is

strongly continuous. Hence f is strongly perfect.

Theorem 11

Let Y be a regular space and tet f : X+Y. Then f is closure perfect on X
iff f is strongly perfect on X.
Proof: (=) Suppose that f : X-+Y closure perfect. It suffices to show that f
strongly continuous, let xeX and let V be an open set containing f(x) in Y.

Since Y is regular there is an open set V1 in Y such that f(x)eV1 and

cl(V1)cV, since f is closure continuous, there is an open set U containing x

such that f(cl(U))ccl(Vr). It follows that (cl(U))cV, therefore f is

strongly continuous. Hence f is strongly perfect on X.
(e) Follows from theorems (3.8) and (3.5)

Theorem 12

Let X be a regular space and let f : X+Y. Then f is closure perfect on X
iff f is weakly perfect on X.
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Proof: (=) Suppose that f : X-+Y closure perfect, It suffices to show that f
weakly continuous, let x€X and let V be an open set containing f(x) in Y'

Since f is closure continuous, there is an open set U containing x such that

f(cl(U))ccl(V), since Uccl(U), so (U)cf(cl(U)). It follows that

f(U)ccl(V), therefore f is weakly continuous. Hence f is weakly perfect on

X. (e) Suppose that f : X+Y weakly perfect. It suffices to show that f
closure continuous, let xe X and let V be an open set containing (x) in Y.

Since f is weakly continuous, there is an open set U containing x such that

(U)ccl(V), since X is regular there is an open set U1 in X such that xe Ur

and cl(U1)clJ, so f(cl(Ur))cf(U), It follows that f(cl(Ur))ccl(V) therefore f
is closure continuous. Hence f is closure perfect on X.

Theorem 13

Let X or Y be a regular space and let f : X+Y. Then f is perfect iff f is
strongly perfect.
Prooft If X is regular space, then the proof follows from theorem (3.10)'

If Y is regular space, then the proof follows from theorems (3.7) and

(3.11).

Theorem 14

Let Y be a regular space and let f : X-+Y. Then f is perfect on X iff f is

weakly perfect on X.
Proof: (=) Suppose that f : X-+Y perfect. It suffices to show that f weakly

continuous, let xe X and let V be an open set containing f(x) in Y. Since f
is continuous, there is an open set U containing x such that (U)cV, since

V-ccl(V), It follows that f(U)ccl(V), therefore f is weakly continuous'

Hence f is weakly perfect on X.
(e) Suppose that f : X+Y weakly perfect. It suffices to show that f
continuous, let xeX and let V be an open set containing (x) in Y. Since Y

is regular there is an open set V; in Y such that f(x)eV1 and cl(V1)cV,

since f is weakly continuous,, there is an open set U containing x such that

f(U)ccl(Vr). It follows that (U)SV, therefore f is continuous on X. Hence

f is perfect on X.

Remark L5
In (1) it is shown that weak continuity does not imply closure continuity.

Therefore, strongly perfect + perfect = closure perfect = weakly perfect,

but not conversely. While the four conditions are equivalent if the range is

regular space.

Retationship between Compositions of Deferent Forms of Perfect

Mappings
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It is well-known that the composition of perfect
perfect. Similar results hold for closure and strongly perfect

true for weakly perfect.
Theorem I

Yousif

mappings is
but it is not

Let f : X-+Y be weakly perfect and let g : Y -+Z be closure perfect. Then

gof :X-+Z is weakly perfect.
Proof: Since the composition of closed mappings is closed, then gof is
closed. Let zeZ, to show that (go0'(z) is compact, since g is closure

perfect, then g-r(z) is compact, now let {U.: oeA} be a family of open sets

of X such that (gof) -'12;-uu.nuo. lf yeg't(z), then there exists a finite
subset M(y) of A such that f'r(y)c\-r,er,16)Uo. Since f is a closed mapping,

by theorem (1.4.12) in (5) there exists an open set V, of Y such that yeV,
and f-r1V..; C\Ju6y1y1L-lo. Since g'l(z) is compact, there exists a finite subset

B of g-r(z) such'that g -r1z)cv.,.sv,. Hence f -r1g -'12;;cur..rf -'{vr)

c\-/yEsus6y1y1flo. Thus if M:v1.nM(Y), then M is a finite subset of A and f
-'1gtr1z1;cu".yUu. Thus f 

-r(g -'(z)):(go9-'iz; is compact. Let xe X and let

W open set containing (gofl(x) in Z, since g is closure continuous, there is

an open set V containing f(x) in Y such that g(cl(V))ccl(W). Since f is

weakly continuous, then for every xeX and every open set V of f(x):y,
there exists an open set U of x in X such that (U)ccl(V), so

g(f(U))cg(cl(V)) and (gofl(U)c g(cl(V)), then we have (gof)(U)ccl(W)
and gof is weakly continuous. Hence f is weakly perfect.

Theorem 2

Let f : X-+Y be perfect and let g : Y-+Z be weakly perfect. Then gof :

X->Z is weakly perfect.

Proof: The proofs ofgof is closed and for each zeZ, (go0 -'(r) is compact

are similar to the proof of theorem (4.1), so it is omitted. Let xe X and let

W open set containing (go0(*) in Z, since g is weakly continuous, there is

an open set V containing (x) in Y such that g(V)ccl(W). Since f is

continuous, then for every xeX and every open set V of f(x):y, there exists

an open set U of x in X such that f(U)cV, so g((U))qg(V) and

(gof)(U)cg(V), then we have (gofl(U)ccl(W) and gof is weakly

continuous. Hence f is weakly perfect.

Theorem 3
Let f : X-+Y be a closure perfect and let g: Y-+Z be closure perfect'

Then gof : X-sZ is closure perfect.

Proof: The proofs ofgof is closed and for each zeZ, (gof) -r(z) is compact

are similar to the proof of theorem (4.1), so it is omitted. Let xeX and let

W open set containing (gof)(x) in Z, since g is closure continuous, there is
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an open set V containing f(x) in Y such that g(cl(V))gcl(W). Since f is

closure continuous, then for every x€X and every open set V of f(x):y,
there exists an open set U of x in X such that f(cl(U))ccl(V), so

g((cl(U)))cg(cl(V)) and (gofl(cl(U))cg(cl(V)), then we have

(gofxcl(U))qcl(W) and gof is closure continuous. Hence f is closure

perfect.

Theorem 4

Let f : X+Y be a closure perfect and let g : Y-->Z be strongly perfect.

Then gof :X-+Z is stronglY Perfect.
Proofi The proofs of gof is closed and for each zez, (go0 ''12; is compact

are similarto the proof of theorem (4.1), so it is omitted. Let xeX and let

W open set containing (gofxx) in Z, since g is strongly continuous, there is

an open set v containing f(x) in Y such that g(cl(v))cw. Since f is closure

continuous, then for every xe X and every open set V of f(x):y, there exists

an open set U of x in X such that f(cl(u))ccl(v), so g((cl(U)))cg(cl(v))

and (gofxcl(u))cg(cl(v)), then we have (gof)(cl(u))cw and gof is

strongly continuous. Hence f is strongly perfect.

Theorem 5

Let f : X-+Y be weakly perfect and let g : Y-+Z be strongly perfect.

Then gof :X-->Z is Perfect.
Proofi The proofs of gof is closed and for each zeZ, (go0 -'121 is compact

are similar to the proof of theorem (4.1), so it is omitted. Let xe X and let

W open set containing (gof)(x) in Z, since g is strongly continuous, there is

an open set V containing f(x) in Y such that g(cl(V))qw. Since f is weakly

continuous, then for every xe X and every open set V of f(x):y, there exists

an open set u of x in X such that f(u)ccl(v), so g(f(u))qg(cl(v)) and

(gofxU)cg(cl(V)), then we have (goou)cw and gof is continuous'

Hence f is perfect.
The next example shows that the perfect of f in theorem (4.2) can

not be weakened into closure perfect, and it also shows that the

composition of weakly perfect is not to be weakly perfect.

Example 6

Let X:{x,y, z,w} with topology tx:{$, {z}, {2, w}, {x, Y, z\, X}and let

Y:{u, b, c, d} with topology ty:{$, {b}, {d}, {a, b}, {b, d}, {a, b, d}, {b,

c, d), Y). Define g : (X, tv)+(Y, tv), bY g(x):a, g(y):b, g(z):c, g(w):d'

Then g is weakly perfect but not closure perfect. Define f : (IR, tu)+(X,tv),
where t,, is the usual topology on IR by f(rational):y, f(irrational):w' Then

f is closure perfect but not perfect, and gof is not weakly perfect.

く
フ
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Weakly (resp., Closure, Strongly) Perfect Mappings
Yousif

It is well-known that, if the composition gof of continuous

mappings f : X-+Y and g : Y-+2, where Y is a Hausdorff space, is

perfbct, then the mappings I I txr and f are perfect. Similar results hold for
deferent forms of continuity mappings and perfectly mappings' as it is

shown in the next theorems.

Theorem 7

If the composition gof of continuous mapping f : X-+Y and weakly

continuous mapping g : Y-+2, where Y is a Hausdorff space, is weakly

perfect, then the mapping g I rixr is weakly perfect and f is perfect.

Proof: (i) For every point zeZ, (glnrr''(r):t(x;ng-r1z;:f((goo-'(z)) is

compact, because (go0-'(r) is compact. Any closed subset of f(X) is of the

form Atlf(X), where A is closed in Y. As the inverse image f-r(A) is closed

in X and gof is a closed mapping, the set (glr,x)(enf(x)):g(Anffi)):
(go!(f-r(A)) is closed in Z, we have g I 11y is a closed mapping and thus the

mapping I I txr is weakly perfect.

(ii) ior every point yeY, f -r(y1:[(go0-'(e0))]nf -r1y; is compact. For

every closed set FcX the mapping (go0 | r is weakly perfect, so that by the

first part ofour proof the restriction gli(ey is weakty perfect, since the latter

mapping can be continuously extended over cl(f(F)), it follows by lemma

(3.7 .4) in (5) that f(F):cl(f(F)), we have f is a closed mapping and thus the

mapping f is perfect.

Theorem 8
If the composition gof of continuous mapping f : X+Y and closure

continuous mapping g : Y-+2, where Y is a Hausdorff space, is closure

perfect, then the mapping B lrxr is closure perfect and fis perfect.

Proof: The proof is similar to the proof of theorem (4.7), so it is omitted.

Theorem 9

If the composition gof of continuous mapping f : X+Y and strongly

continuous mapping g: Y-+2, where Y is a Hausdorff space, is strongly

perfect, then the mapping glrrxr is strongly perfect and fis perfect.

Proof: The proof is similar to the proof of theorem (4.7), so it is omitted.

Theorem l0
If the composition gof of continuous mapping f : X-+Y and closure

continuous mapping g : Y-+2, where Y is a Hausdorff space, is weakly

perfect, then the mapping glrixr is closure perfect and fis perfect.

Prooft The proof is similar to the proof of theorem (4.7), so it is omitted.
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Theorem 11

If the composition gof of continuous mapping f : X-+Y and strongly

continuous mapping g: Y-+2, where Y is a Hausdorff space' is strongly

perfect, then the mapping g | ,i*l is strongly perfect and f is closure perfect.

Proof: The proof is similar to the proof of theorem (4.7), so it is omitted.

Theorem 12

If the composition gof of continuous mapping f : X+Y and strongly

continuous mapping g: Y-+2, where Y is a Hausdorff space, is perfect,

then the mapping g | ,i*t is strongly perfect and f is perfect.

Proof: The proof is similar to the proof of theorem (4.7), so it is omitted.

Investigate Relationships between Deferent Forms of Perfect

Mappings and their Graphs Mappings
The following theorem shows that a mapping f is weakly perfect iff

its graph mapping G(f) is weakly perfect.

Theorem 1

Let f : X+Y be a mapping with Y a regular space and let g : X+XxY be

the graph mapping of f given by G(0:g(x):(x, (x)) for every point xe X'

Then g : X-+XxY is weakly perfect iff f : X+Y is weakly perfect.

Proof: (=) Suppose g is weakly perfect. Let xe X and let V be an open set

containing f(x) in Y, then XxV is an open set containing g(x) in XxY.
Since g is weakly continuous, there exists an open set U containing x in X

such that g(U)ccl(XxV):Xxcl(V). Since g is the graph mapping of f, we

have (U)ccl(V), this shows that f is weakly continuous. Now the graph

G(0 is the image of X under the homeomorphic embedding idxAf :

X+XxY. The restriction Pvlcrri of the projection Py : XxY +Y is

homeomorphism , since Y is Hausdorff, the G(0 is a closed subset of XxY.
By (*), pvlcro is perfect and by remark (3.15), pvlcrn is closure perfect.

Since f=( p"lqo)og, by theorem (4.1) we have f is weakly perfect.

(e) Suppose f is weakly perfect. Let xeX and W be an open set containing

g(x) in XxY, then there exist open sets RcX and VcY such that g(x):(x,

(x))eRxVcW. Since f is weakly continuous, there exists an open set U

containing x in X such that UqR and f(U)ccl(V), therefore we have

g(U)cRxcl(V)cc1(R*V)Ecl(W), this shows that g is weakly continuous.

Now the mapping g:idyAf : X+XxY maps X homeomorphically onto the

graph G(f) which is closed subset of XxY, therefore g is perfect, by remark

(3.15), g is weakly perfect.

The following theorem shows that a mapping f is closure perfect iff
its graph mapping G(0 is closure perfect.
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Theorem 2

Let f : X-+Y be a mapping and let g : X-+X"Y be the graph mapping of
f given by G(0:g(x):(x, f(x)) forevery point xeX. Then g:X+XxY is

closure perfect iff f : X+Y is closure perfect.

Proof: (=) If g is closure perfect, then it follows from theorem (4.3) that f
is closure perfect.
(e) Suppose f is closure perfect. Let xe X and let W be an open set

containing g(x) in XxY, then there exist open sets RcX and VcY such that

g(x):(x, (x))eRxVcW. Since f is closure continuous, there exists an open

set U containing x in X such that UcR and f(cl(U))-ccl(V), therefore we

have g(cl(U))scl(R)'cl(V)gcl(RxV)ccl(W), this shows that g is closure

continuous. Now the mapping g:idyAf : X-+XxY maps X
homeomorphically onto the graph G(0 which is closed subset of XxY,
therefore g is perfect, by remark (3.15), g is closure perfect.

The following theorem shows that if the graph mapping G(f) is strongly

perfect, then f is strongly perfect.

Theorem 3

Let f : X-+Y be a mapping and let g : X-+XxY be the graph mapping of
f given by G(o:g(x):(x, (x)) for every point xe X. If g is strongly perfect,

then f : X-+Y is strongly perfect. Moreover, X is a regular space.

Prooft The strongty perfectness of f follows from theorem (4.4).To prove

the regularity, let xe X and let U be an open set containing x , then UxY is

an open set containing (x). The strong continuity of the graph mapping of
f guarantees the existence of an open set W containing x such that

g(cl(W)cUxY. Thus xecl(W)cU, proving that X is regular.

The converse of the above theorem is not true in general, as it is shown

in the next example.

Example 4

Let X:Y: U,2,3) with topologies rx:{0, { I }, {2}, {1,2]r, X}, ty:{Q,

{3}, Y}. Define f : (X, tx)-+(Y, tv) bY (x):3 for all x. Then f is strongly

perfect but the graph mapping G(f), where g(x):(x, f(x)) is not strongly

perfect because it is not strongly continuous at I and2-
If the domain of f is a regular space then the converse of theorem (5.3) is

also true.

Theorem 5

Let f : X-+Y be a mapping with X a regular space and let g : X-+XxY
be the graph mapping of f given by G(|:g(x):(x, (x)) for every point

xeX. If f : X+Y is strongly perfect, then g : X-+XxY is strongly perfect.
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Proof: Suppose f is strongly perfect. Let xe X and let W be an open set

containing g(x) in XxY, then there exist open sets RcX and VcY such that
g(x):(x, (x))e RxVcW. Since f is strongly continuous and X is regular,

there exists an open set U containing x in X such that cl(U)cR and

(cl(U))c(V), therefore we have g(clU)cRxVcW, this shows that g is

strongly continuous. Now the mapping g:idyAf : X+XxY maps X
homeomorphically onto the graph G(f) which is closed subset of XxY,
therefore g is perfect and since X regular we have XxY is regular, by
remark (3.15), g is strongly perfect.
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ABSTRACT
Our Fnain Conccm in this papcr is to give a numcrical techniquc to solvc a

systcm oflincar fractional integro― diffcrcntial cquations of Voltcrra typcs of order α

(LFIDEV's)by using diffcrcnt ordcrs of classic splinc ftlnctlons(linCar,quadratic
and cubic)

Gcneralizcd fo111lula for computing thc fractional dcrivativcs of thc classic

sphne ftlncJons arc dcnved whth arc vcw usCftllin Smpli″ ing thC Computation in

thc solution of this kind of problCms Somc cxamplcs arc givcn to show thc

effici and licitv ofthe method for special case ofc to 0 5

INTRODUCTION

In recent years, problems have witnessed a steadily increasing

activity in the development and the analysis of new classes of
differential equations namely fractional order differential equations. The

theory and application of fractional differential equations are important

subject within different branches of science. These equations are used as

mathematical models of many problems, such as physicat problems,

chemical analysis of aqueous solutions, archeology of soils U,2,3,41'
Let us consider the system of linear Fractional orders integro-

differential equations of Volterra types of the form:
mx

Di u,(x)=1(*)+IJkr(x,t)u,(Odt , i=1,...,m (1)
j=0 0

wheref;,i: l, ,m,kit ,i,j:1, , m, are known

continuous functions in I:{x:0< x < I } and D:{(x,t):0<t<x
< I ) respectively , u; , i: l, m are the unknown functions and D$
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is denoted to the fractional derivatives called Riemann-Liouville
differential operators of fractional order o which takes the form [5,6] :

Di u(x) =
譜

||(X―

t)n_α
~lu(t)dt

(2)

(4)

「
(n― α)

where cr is positive fractional number define by n-l < o ( n and n is

any positive integer number.

lx
Di u(x) = =] . [f* - t)-"-r u(t) dt (3)

I (_0) 
d

where o is negative fractional number.

THE SPLINE FUNCTIONS

Let A :a:X0 (Xr ( "'(Xm-r (Xn,:b betheuniformpartition
oftheinterval [a,b] with xr:k* h, h:(b-a)/m, k:0, 1,,m.
we denote by S'o*''(*) the class of spline So(x) such that

So(x) e CP[a,b] and So(x) is polynomial of degree P+1 in [x1 , Xk*r],

k : 0, 1, , m . In this section, three types of spline function where P :
0,1,2 are considered [7,8,9] :-

Linear spline function or spline of degree 1 is given by the

formula:

Sく
1>(X)=史皇

弓F二

益2 SFl>十 (X~Xi)s#:

whereh:xi*l -x1 andSl*r=Sl (*i*r),i:0, l, ,ffi-1

Quadratic spline function or spline of degree 2 is given by:

s"'(*) = Ai(x)si" * B,(x)si-? +c,(x) # x; (x( x;*, (5)

where

Ai(*) =,-(?)',r,,^, =(?) and ci(x, = E!*d
such that

xi≦ x≦ xi+1
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dx~面 戸
+争 S市 邦 魚 岬 脚 」 and

雫

=学
   (XO)

is a srllall arbitrary.

And cubic spline function or spline of degree 3 is given by:

sく
3>(x)=Ai(x)SF3>+Bi(X)SIヤ +Ci(X)三主 +Di(x)螢互  xi≦ x≦ xiJ(6)

where

Ai(x)=1-3(至
if望)2+2(登if望)3,Bi(x)=3(登if■)2_2(至if望)3

Ci(X)=(X― Xi)(至二
号f三

生

)2  and  E)i(x)=(X―
Xi+I)(主:i益・

)2

SI::|112dSF3>  dsfF

~~ dx  'i=0'1,...,m~1
dx     dx

(7)

and

雫=早は∂麓̈酬赫餞v.
FRACTIONAL DERIVATIVE OF SPLINE FUNCTIONS

In this section, fractional derivative of three types of spline

functions ( linear, quadratic and cubic )are cOnsidered by the

foHowing proposition,:

Proposition (1):
Th. f"r.tional derivative of o,ft - order of classic spline ( linear,

quadratic and cubic ) with respect to x as :

DX s'k't*l= :*=[sin'((-o + l)xi*r - x)+sfl'(x - (-o + l)x;)] (8)A , hf(-u +2)-

where k=1,2,3 and 0<o<l
Proof:

Case(l) : when k: I

Recall eq.(4)

s'''(*) = Ai(x)Si'' *8,(r)sXi
where

つ

４

＾
Ｈ
Ｖ
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(Xi+1-X)

h
Ai(x)=

Now,we have

I)ISく
1>(X)=至三:l

By eq.(2)we obtain

Cαsc(3):when k
Recall cq.(6)

sく
3>(x)==Ai(x)Si3>

… …
¶か甲

Dl(xi+1-X)十
半

DI(x― xl)

Dxs'''r,r=*(# #,.$,.ffi-ffi,
x-,,:hfco+2)[si''((-o+1)xi*r -x;+sfli(x-(-o+l)x')] (9)

Case(2) : when k:2
Recall eq.(5)

s"'(*) = Ai(x)Si" *8,(*)sf;i +c,(x)S
where

I"2'x-Xi IAi(x)=,-[?,J ,

ci(x)=g-{d
Then

Bi(X)=(至
=i益・ )2

DiSく
2>(x)==SF2>I)iAi(x)―卜S↑ Dl lBl(X)+等 DI Ci(x)

Substれ滅ion theおrwttd dfference ofthe irst der市江ive of S,2>[10]

dsi" 
= 

s;? -si" we obtain
dxh

DX s"'(.)= f DX (x'-, --)*+DX (*-x, )

In the same way as in case(l) we have

DX s"'f.l= ffi[si"((-o + 1)x,*, - x)+s['zi(x - (-o + 1)x' )]

=3

+Bi(X)Siヤ +Ci(X)≦EE三1+I)i(X)等
dx

and

(10)
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where

Ai(x) =,-r(?)' . r(?)',r,,*, = r(=r)' -r(?)'
ci(x) = (x-xi) (*fa)' und Di(x) = (x-.,.,, (?)

So

D1 s'3',1x)=Si" Dx A,(x)+sfi DI B, (.)* YDx c, (^)**D| D, (x)

We approximate the first derivative of Si by the forward and backward
difference formula [4] :

dsl" 
= 

sf;i -si" and ds;i 
= 

siii -si" 
. thendxhdxh

D: s"',r= * DX (*i*, -r).+DI (*-xi)
In the same way as in case( I and 2) we get

DX S"'(*l= 
-*[Si"((-o 

+ l)xi*r - x)+Sf;i(x - (-cr + l)x,)] (l t)^ \' hf(-cr+2)' ' "

Al- Mustansiriya J. Sci
アヽol.19,No3,2008

SOLUTION OF A SYSTEM OF LFIDEV's USING CLASSIC
SPLINE

In this section, various types of classic spline functions including:
linear, quadratic and cubic will be used to solve the system of
LFIDEV's of order o, as in eq.(1).

1. Using Linear Snline Functions S'r'(x) :

Write ui(x), i: l, , m as

u1(x)=$Ir'(x)=A,(*)Si'' +B,(x) S[l 02)
where

A,(x) = 1_I , B,t*) =? and h: x.*r - X. for r : 0,

, fl-l
Substituting eq.(12) into eq.( l), yields

D: Si,'(x) = I tr) + t iOu t*, t) s;,'(t) dt
j=l o

First by using proposition (1) then put X : Xr+t, r : 0,, f, - I yields:
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m r X,*,

( h + u x, )sili, = ox,+rsil' + h f(-o + 2) xi*, [ ],*r + t I Ik,, (*,.*,, 1) [A, (t)sil'
j=l2=0 x,

+ B, (Os;i, I dt I ( 13)

where Sih =Si''(x,*,) , ft,*r=fi(x,*t) , i: l, .. ,m
and

sil' = xo r (-u+r) t(")llx = 0

Eq.(la) produces a linear system described by the following vector

equations
A S.I,: B (14)

where A: ( a;; ) is a matrix of order m , such that

aj=

X子■

―h「 (― α+2)xた I ∫kJ(Xr+1,t)Br(t)dt         i≠ j

Xr

Xl+1

(h+α Xr)一 h「 (― α+2)xl.1 ∫kJ(Xr+1,t)Br(t)dt  i=j
X子

(15)

S''' = [Si,?,, S;l;,,..., Si'i., ]T and B : ( b, ) is a vector oforder m, such

that:

b, = crx,*,s;'' +hf(-cr+ 2)*iu[f,,*, *tl'jlij(x,.*,,1)[A,(t)s;'+B,(0s;iir]dt
i=l z=0 x,

tn Xr' 
t*! Ir,:(x,*1,1)A,(t)s;J'dt] i=l'...'m (16)

j=l x,

Eq.(la) can be solved for the vector S'r', of coefficients by

Jacobi iterative method and the integrals are approximated by

trapezoidal rule (TR).

2. Using Ouadratic Spline Functions S'2'(x) :

Writing ui(x) , i: 1, , m as

u;(x)=$12'(x)=A,(r)Si" +8,(x) s['z.] +c,1";!!nt- (17)
dx

where

A.(x) =r - ["-l)' , B,(x) =[* , "' )t, c.(*)=G-rM'-r\'-l \. h ) 
, '\, ( h ) h

r=0r..rfl-l
Such that
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学生雫 日,…m戸も押判
Substitution ofeq。 (17)into eq。 (1),yieldS

m ヽ

I)I SF2>(x)=fi(X)+DE∫ kii(X,t)Si2>(t)dt

i=10

Application of the proposition(1)and put x=x計 1 , r=0,  ,n-l to
get

(h+α Xr)S拝缶 =α XrJSf>+h「 (一α+2)x降1[lrJttittXlj(xrJ,t)[Az(t)Si:> ―
j=lz=Ox′

+Bz(t)Silil+Cz(t)三
::l]dt+ゞ

LXILii(xr+1,t)[Ar(t)Sil>   

‐

I Br(t)Sri島 +Cr+1(t)111」 l[lldt]          (18)

where S禽 =SF2>(xrJ),奪 i子 =ギ
2>(xr■

)and h=X「・1-Xr,i=1,¨

,m and r=0,… .,n-1.

Eq。(18)can be Written as the vector equation:   A   S<2>  =  B
(19)

where A=(al)iS m× m matrix given in eq。 (15)S<2>and B are
the vectors

sく
2>=[sI焦

,SアL,… ,S薫二1]T,B=(bi)Such that

bi=α xrJSi′
>+h「

←α+2)xLl[lrJ+Ё Σ

Xll(xrJ,t)[Az(t),ア
>+Bz(t)S鷹

缶十
j=lz Ox′

Q①平‖塔卜に利へ①ギ
>+q和平劇

Al- Nlustansiriya J. Sci
′ヽol.19,No3,2008

(20)

The involved integrals are approxiinated by trapezoidal rule, then the

lincar system of eq。 (19)Can be S01Ved by Jacobi iterat市 e method to ind

Si焦 ,SI111"¨ ,S魚 1・

3。 Using Cubic Spline Functions Sく
3>(x):

Here u(x),i=1, ,m is expanded as fo1lows

ui(X)=SF3>(x)=Ar(X)S13>.Br(X)Si鷲 +C)r(X)≦墨Iil+E)r(X)dSl新         (21)

where

106



A Numerical Solution of a System of Linear Fractional orders Integro-Differential Equations

of volterra Types by classic Spline Functions 
omar, Inaam and Amaar

,/ \2 r 13

A (x)=1-31 X-X' ) *Z(X-X' I ,-^r\'-l -\, h / \ h 
r2

B.(x) =3(x -.x' )' - r[*-*' )' , c,.(x)=(x-*,)f 
*..] -*) andDr\'\,' -'[ h ,J "[ h ) 

vr \/r/ ""( h ) 
'

/
,' t'

D,(x)=(x-Xr+r)l f+ I t=0,...,n - I"\. h )
Such that

asiii 
=z 

dsii' _ qfi 
i=1, ... ,m , r=0, ... ,tr - I

dx dx dx

uno 
ds-''3' 

are a small arbitrary.
dx

Substitution of eq.(21) into eq.(l), to get

D:Si" (x) = f, (x) + I jo, (x,0 S;3'(0 dt
j=l o

Using the proposition (1) with x : x,+r , r: 0, ... , n-1 yields'

(h + cr x, ) S,'i;], = o x,*,Sif' + h r(-o + 2) x f*, [ ],*, + i i.itr (X,+r, 0 [A, (t)S;:'
j=l z=0 x,

ds:j'. 
+ D,(t)+l dt+ i _{-r(X.*,,r) 

[A,(0s;:'+ B,(t)Sijir *C,(0t'

+8,(t)si.3;-, *c,*r(t)++n,ttl$l at] (22)

where Si,'i, =Si"(*.*,) and f,,*, =fi(x,*r) , i: 1, .. ,ffi

which can be written matrix form

AS.3' : B

(23)

where A: ( ai; ) is m x m matrix as in eq.(15).

5<3>-tsiii, Sj1-.,,..., Sf,l*, lr and B: ( bi ) a vector of order m such

that
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bi=α xr+ISif>+h「 (一α+2)xゝ 1[fir+1+りtDEX∫
kii(xr+1,t)[Az(t)Sプ

>十
Bz(t)Si糞1

J=lZ=OX′

+Cz(t)三lZl+I)z(t)三
l::二

]dt+Sillkii(Xr+1,t)[Ar(t)Sr>I()r+1(t)1lll

+Dr(t)艶 ]dt]        (24)

Finany the involved integrals are approxirnated by TR then

eq.(23)is solVed by Jacobi iterat市 e method to flnd the solution

SIれ ,S,資 1,… ,Sf二1  , r=o,…っn-1.

Remarks:

In our work we considerthe case when α=0.5 for this value of

α、Ⅳe have the fbHowing remarks:

Remark l:
When α=0.5,then eq。 (8)is reduced to the fo1lowing:

D15sく
k>(X)=論

    [SFk>(0・

5 xi+1-― X)+S#i>(X― -0.5 xi)], k=1,2,3

Remark 2 :

Eqs.(13) , (18) afi (22) are reduced to the following form

respectively

(2h+x,) sili, = x,*rSil' + rr/ffi [f',*, . t i.j[ijt*,*r,t) [A,(t)sil'
j=l z=0 x.

(2h+*,)s,',?, = x.*,Si',2'+rr..fx,.r [f,,., *t Z.ilij(Xr+r,t)[A,(0s;," +B,(0si]r
j=lz=0 x,

dS:-2, , X,;,

*.,tq*lot+ i"i'k, [*,.,, r) [A,(0s;:' + B,(r)s;.? * c.*r trl$r0,1

■
ｌ
Ｊ

ｄ＞
　
＋

ｄ

メ

ＳＢ十

108



A Numerical Solution of a System of Linear Fractional orders lntegro-Differential Equations
of Volterra Types by Classic Spline Functions

Omar, Inaam and Amaal

(2h+xr)S禽 =XrJSf>+hィ踊 1lrJ+Σ Σ ∫
k」 (XrJ,t)[Az(t)Si:>+Bz(t)S言 1

+Cz(t)」EIll+Dz(t)学
]dt十 iゞXlkii(xl.+1,t)[Ar(t)Sil>十 Br(t)Si■

1

j=l xr

+q和平+2o学劇
4.The A12orithem(LFIDEV― CLS):

The numerical solution of a systenl of LFIIDEV's using classic

spline functions in the interval[a,b]iS COmputed as follows:

INPUT    End points a,b ,n is the number ofpoints,m is the number

ofequations,α  is order of ttactional derivative.

OUTPUT SI蹴 ,SII島 ,…,SttL  for r=0,… ,n-1,k=1,2,3

Step l     Set h=(b― a)/n
Step 2    For i=1,  ,IIn

Set S浄>=xα
「

(―α+1)fi(X)|、
=0

dSオ
>二
=ki     (in quadratic and cubic cases,k=2,3)

dSik>=2dS詰> (in cubic case k=3)

Step 3    For r=0,  ,n-l  do steps(4-14)
Step 4 Set x=a+(r■ 1)h

y=a+rh
S=0
SS=0

Step 5 For i=1, ,m do steps(6-12)
Step 6 For i=1,  ,m  do steps(7-10)

Step 7 Set lr{apprOXimate value ofthe integrals in

eq。 (4.17)by TR}
Step  8       1f     i  = j        then    set

al=h― αy― h「F―α+2)xα IF

else set aj=h― αy― h「■α+2)xα lr

Step 9  Set ttr{apprOXilnate value ofthe second integrals in

eqs.(4.18),(4.22)and(4.26)in the Case of hnear,

quadratic and cubic respectively using TR}

S=S+二
ir

Step 10  For z=0,  ,r-l  do steps ll
Step ll  Set liz {apprOxirnateヽ value ofthe flrst integrals
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in eqs。 (4.18),(4.22)and(4。 26)in the Case

of linear,quadratic and cubic usingTR}

SS==SS+Lz

Step 12  Set bi==α xSIk>―卜h「 (―α+2)xu(fi(X)+SS+S)

dS二[l==dSIk> (in Case quadratic spline k=2)

dSIIち =2dSIIT― dSik>(in caSe cubic spline k=3)

Step 13  Solve  A Sく
k>=B  by Jacobi iterative FnethOd

Step14 0UTPUT SF蹴 ,SIIL,… ,Slll

Step 15 STOP

NUMERICAL EXAMPLES
The performance of the proposed method described in this paper

will be tested it on i″ o systems offractional orders with order O.5。

EXα″ ルの
=

Considerthe following system ofLFIDEV's
X

Dl°
5 ul(X)=三

7雨頭丁

~XeX・

よ

X~t u2(t)dt

Dl・
5u2(X)=瓦

#17+eX erf←
√更)-2x― ||―

X3_tl+||(1+Xt)ul(t)dt

which has the exact solution:

ul(x)=2+x and u2(X)=e｀

the numerical results are shown in tables(1-2)。

臓 αη ルの′

Consider the systenl ofthree equatlons:
X

Dl・
5 ul(X)=`デ

ffi-3x-2号
i―

ti+lXul(t)十
(t-1)u2(t)l dt

O

X

D15u2(X)=:i「
f:キ

ー:≧生l+:≧生l_]生1_卜

 lltu2(t)1‐
Xt u3(t)l dt

O
X

Dl・
5u3(X)=瓦

扇再7~5x2_1■
l_卜

 l15t ul(t)+(t―
―X)u3(t)l dt

0

with exact solution :

ur (x) : 2 ]-X, u2 (x) : 3 -2x and u3 (x) : x
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the numerical results for this system are shown in tables ( 3 - 5 ).

Here, the comparison between the exact and numerical solution
using various orders of classic spline functions ( linear, quadratic and

cubic)foru; (x),i:1, ,m for the values 0sxSldepending on
least square errors with h : 0.1.

Least square approach to this problem involves determining the
best approximating when the error involved is the sum of the squares of
the differences between the numerical solution S<k>, k : 1 ,2,3 and the

exact solution. Hence the least square error [7]:
m

(L.s.E.)u; = I (sio'(*.,) - u, (x,)) k:1,2,3 , i: l, , m
j=r

able - I : Numerical results fbr Exanrple(l)otu
Xr Exact u1(x) Sil> s12> s13>

０

０
・
１

０
・
２

０
。
３

０
・
４

０
・
５

０
・
６

０
。
７

０
・
８

０
・
９

・

２
２．‐
２．２
２．３
２．４
２．５％
２．７
２．８
２．９３

2

2。 1000

2.2001

2.3002

2.4004

2.5004

2.6004

2。7001

2.7994

2.8982

2。9961

2

2.0998

2.1998

2.3000

2.4004

2.5008

2.6014

2.7018

2.8021

2.9021

3.0015

2

2.1000

2.2001

2.3003

2.4006

2.5009

2.6013

2.7015

2.8016

2.9014

3.0006

(LoS.E。 )ul 1.9628e-005 1.7249e-005 1.0288e-005

Table -2: Numerical results for Exam l 0

Xr Exact uz(x) S,1> s,2> s,3>

０

０
・
１

０
。
２

０
・
３

０
・
４

０
・
５

０
・
６

０
。
７

０
・
８

０
。
９

‐

1

1.1052

1.2214

1.3499

1.4918

1.6487

1.8221

2.0138

2.2255

2.4596

2.7183

1

1.1069

1.2239

1.3519

1.4920

1.6452

1.8129

1.9964

2.1972

2.4169

2.6574

1

1.1098

1.2285

1.3579

1.4992

1.6537

1.8228

2.0077

2.2101

2.4317

2.6742

1

1.1075

1.2254

1.3546

1.4961

1.6512

1.8211

2.0073

2.2114

2.4352

2.6804

(LoS.E。 )u2 0.00674 0.00322 0.00234



Al- Mustansiriya J. Sci Vol。 19,No3,2008

Its for Examole (2) of

2)of

Table- 3: Numerical results for Example (2) of ur

Xl Exact u1(x) S11> s12> si3>

０

０
。
１

０
。
２

０
・
３

０
・
４

０
・
５

０
・
６

０
・
７

０
・
８

０
・
９

‐

２

２
．

‐

２
．

２

２
．

３

２
．

４

２
．

５

２
．

６

２
．

７

２
．

８

２
．

９

３

2

2.0999

2.1998

2.2996

2.3994

2.4991

2.5989

2.6985

2.7982

2.8978

2.9973

2

2.0993

2.1989

2.2985

2.3982

2.4978

2.5974

2.6970

2.7966

2.8961

2.9955

2

2.0993

2.1984

2.2974

2.3963

2.4952

2.5942

2.6932

2.7922

2.8913

2.9905

(LoS.E。 )ul 2.0133e-005 7.4178c-005 3.5325e-004

'able -4: Numerical results for Example (2) of u:
Xi Exact u2(x) S11> s12> s13>

０

０
。
１

０
・
２

０
・
３

０
・
４

０
・
５

０
・
６

０
。
７

０
・
８

０
。
９

・

３

２
．

８

２
．

６

２
．

４

２
．

２

２
．

０

１
．

８

‐
・
６

‐
・
４

‐
・
２

‐

3

2.7999

2.5998

2.3996

2.1995

1.9993

1.7991

1.5990

1.3989

1.1989

0。9990

3

2.7999

2.5998

2.3998

2.1997

1.9997

1.7997

1.5997

1.3998

1.1999

1.0001

3

2.7999

2.5999

2.3999

2.2000

2.0002

1.8004

1.6006

1.4008

1.2009

1.0008

(LoS.E。 )u2 6.0814e-006 5。 7792e-007 2.5690e-006

'able -5: Numerical results fbr Example (2) ot u
Xi Exact u3(x) S11> s12> s13>

０

０
・
１

０
。
２

０
・
３

０
。
４

０
・
５

０
。
６

０
。
７

０
・
８

０
。
９

‐

０

０
。
１

０
。
２

０
。
３

０
・
４

０
。
５

０
。
６

０
。
７

０
。
８

０
。
９

‐

0

0.1003

0.2007

0.3012

0。4018
0。 5025

0.6032

0。7038

0.8045

0.9050

1.0055

0

0。 1003

0。2007
0。3012
0.4017

0.5022

0.6026

0,7030

0.8033

0。9035
1.0034

0

0.1003

0.2008

0。3014
0。4020
0。5026
0.6030

0。7032

0.8031

0。9027
1.0018

(LoS.E。 )u3 1。 1159e-004 6.0035e¨ 005 5。 2077e-005

，

一

|
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The numerical results of classic spline functions of different
orders for solving a system of LFIDEV's indicates that this method is

appropriate one for solving such systems.
The relationship between varying orders of classic spline functions

was established and shown in tables. For the comparison of computing
accuracy, the least Square errors were given in tabular form, from which
we conclude:

The classic spline functions can be used to improve the efficiency
and to give numerical solution is very close to the exact solution.
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ABSTRACT
In building sccurity systcms,many mcthods arc uscd to gctthc lngcrprint of

an image,a nlc,a man rctina,a man voicc  ctc ln this study,an approach to flnd

thc ingcrprint of tcxt― baSCd documcnts is prcscntcd 、vhcn thc flngcrprint is

騎箇暦:ぶ品ふ』瑞T:卜だ輩ri:驚蹴mc諸::器in熙メ凛讐h:

algorithm is constructed out of thc block ciphcr likc DES(Data Encゥ ptiOn

Standard)WC Clan″ SuA― f algo●thin in dctail and thcn prcscnt the rcsuls of

uJng thヽ algo“ thm to cxtractthc ingcrp● nts out ofthc doculncnts

INTRODUCTION
NeaJy,ali the mttor Cyptographに protocok depend on the

securi7 of haSh functions[1,2],because Of the strength of these

hash functions and thcir applicability 、vithin the cryptographic

systems[2,3]Hash functions have been uscd in many applications

as in the digital signaturc authentication and when thc sender runs

the document through the hash function algorithnl, 、vhich appends

the resulting unique, flxed‐ length flngerprint to the documcnt The

document recipicnt passcs the documcnt portion again through thc

haSh a180rithm and comparcs the resulting flngerprint against the

flngerprint appended to the original documcnt These flngcrprints

must match to cnsure that thcre 、vas no unintentional change or

malicious tampering to the document during transmission[4,5],as

in the flgure(1)
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Figure -l: Using hash algorithnr in transmission privacy'

Previous Work

Kwangio Kim, Hwaam Dong and Yusong-Ku t6l have used SHA-I
algorithm in Internet voting in a system called "Votopia" when they employed

the algorithm in Schnorr signature along with ElGamal public key cryptosystem.

P. Cheng and R. Glenn [7] suggested using sHA-l algorithrn as a HMAC (hash

message authentication code) in IPSec (lnternet Protocol Security) system. E. K.

Rescorla [11] has specified a method for Diffie-Hellman (DH) key agreement in

which SHA-l is used as pseudo-random function to compute key encryption

keys for the DH shared secret.

Kwangio Kim, Hwaam Dong and Yusong-Ku t6] have used

SHA-l algorithm in Internet voting in a system called 'oVotopia"

when they employed the algorithm in Schnorr signature along with
ElGamal public key cryptosystem. P. Cheng and R. Glenn 171

suggested using SHA-I algorithm as a HMAC (hash message

authentication code) in IPSec (Internet Protocol Security) system. E.

K. Rescorla [11] has specified a method for Diffie-Hellman (DH)

key agreement in which SHA-1 is used as pseudo-random function
to compute key encryption keys for the DH shared secret.

Background

1.1. Hash Functions

A hash function h is a transfbrrnation that takes as input m e M and returns

a fixed-size string Z=h(m), as in figure (2) , which is called hash value 16.7).

Figure -2: A fixed-length document fingerprint

Hash Algorittrnr

IIash
Algorithrn

Docwnent fingerprint

く
フ
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Hash function must have the following properties [2, 8]:

* The input can be ofanY length.

* The output has a fixed length.

* h(x) is relatively easy to compute for any given x.

* h(x) is one-way.

* h(x) is collision-free (collision resistant).

* Preimage resistance'. Given an input value y, it is

computationally infeasible to find h(x)=y 12,7).

A hash function is said to be one-way if it computationally infeasible

to find some inPut x such that:

h(x):, un1 O rrr=*

A collision-free hash function h is one'way for which it is

computationally infeasible to find any two messages x and y, x f y
such that [4, 10]:

h(x)=h(y)

The hash value represents concisely the longer message or

document for which it was captured. This value is called the message

digest or document fingerprint [3' 10].

Hash functions produce output of fixed-length bits' The

probability of finding a document that corresponds to a given

fingerprint is )hash \arue. However. the probabiliry-of two documents

*iii., tt. same fingerprint is theoretically 2h"h'or'"/r [2, 5].

2. Uses of Hash Functions

Hash functions are used for many different purposes. In this section,

the major uses of hash functions will be outlined:

2.1. Digital Signature

The output of cryptographic hash functions were originally used

as input for digital signatures. Algorithms such as RS1 (Rivest-

Shamir-Adlemann) are too expensive to be applied directly to each

input block of almost any real message. Instead, the message is

securely compressed using a hash function; the resulting

"fingerprint" will be the input to the digital signature atgorithm [5,

el.

´
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An enemy thus has two ways (instead of one) to attack a digital

signature algorithm: either the algorithm itself can be analyzed (i.e.,

by factoring R^S,4 modulus), or the hash function can be abused [6].

2.2.Message Authentication Codes

Hash functions are also used for high-speed message

authentication between parties who share a common secret key.

There are a number of ways in which this can be done; the most

common is to use the HMAC framework [5, 8].

H (K @ opod, H (K @ iPod, M))
where }/ is the hash function, K is the shared secret key and M is

the message to be authenticated. Note that the double application of
H and the double occurrence of K helps prevent many attacks; the

enemy does not know and can not control what the inputs are to the

outer hash [6].

2.3. Pseudo-Random Functions
Hash functions are often used as pseudo-random functions. That

is, they provide a deterministic mechanism for generating random-

seeming bit streams from some input source without disclosing any

information about the input. A typical use is generating cipher

keying material after aDiffie-Hellman exchange 12,lll.

2,4.Data Fingerprintin g

Hash function can be used to produce fingerprints of files or

messages. Sometimes, instead of digitally signing these fingerprints,

the values are stored separately from the data. This permits later

detection of changes to the original data. This has been used in many

systems where critical system files are fingerprinted; at intervals

thereafter, the stored fingerprints are compared to values newly-

calculated on the running system. Any change to a file will cause its

fingerprint to change 15,7).

Secure Hash Algorithm (SHA-I)z-
The following terminology related to the algorithm and its operations

and variables will be used:

@ : Bitwise exclusive-or operation.
+: Addition modulo 232.

ROTL"(X): Rotate left (circular left shift) the word X by n bits.

W1: The t'h 3z-bitword of the document.

^: Bitwise And operation.

-: Bitwise Not operation.

l17
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Ch(X,Y,Z)=(X∧ Y)① (¬ X∧ Z)       0≦

Parity(X,Y,Z)=X① Y① Z 20≦

Ft=     M可 (X,Y,Z)=(X∧ Y)① (X∧ Z)① (YAz) 40≦
t≦ 59

t≦ 19

t≦ 39

60≦       ・Parity(X,Y,Z)=X① Y① Z
t<79

l. Document Padding: Let the document D having a length of L
bits, we append bit 'l followed by k zero bits to the end of
document D where * is the smallest non-negative solution to the

equation :

L +l + k =448 mod 512.

Then, append the 64-bit block that is equal to the number Z
expressed in Binary, for example (8-bit ASCII) document "abc"
has the length 8*3:24, so the Document is padded with '1 bit,

then 448- (24+l):423 zero bits, and then the document length is

become multiple of 512-bit block(s).
2. Parsing the document: The padded.-document is parsed into N

512-bit blocks: D('), D@, ,, D(N). Each 512-bit block is

expressed as (16) 32-bit words

DoqrD,('), ,Dr(')
3. Setting the initial hash values: Five 32-bits words are initialized

in Hexadecimal as follows:

Ho(ot=0"52301
H,(o)=efcdob89
Hz@=98bodcfe
Hs(o):1234567
Ha(o):c3tt2eIf|

4. Each document's block D(t), D(2), , D(^), is processed as

follows:

Fori:ltoN:

l18
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Mouind

0≦ t≦ 15

ROTLl(Wt_3①  Wt‐ 8① Wt-14①  Wt‐16    16≦ t≦ 79

Ⅱ. Initialize the flve working variables,α ,ι,c t andι ,With(1-1)th

hash value:

α=H。
ル〃

ι=H.お〃

`=Iら
fた〃

″=H3rトリ

θ=鷹 ィ
ル〃

III. Fort=O to 79

Begin
ルFRθZ5o)+Frψ夕らの+′ +馬 +%
ι=″

J=`
c=Rθ ttL3θ(り

ι=α

α=r
End

IVe Compute the rFrrintermediate hash vJue〃
`〃

:

Hor〃 =α ¥Horル〃

HI(〃 =ら Hヽ■イル′リ

H2r〃〒
`十

H2r′
‐′リ

H3rツ=′+H3rル〃

ほ4r〃 =ι+巨 4r′

‐〃

鯖
eWぴ

::灘鷲∫別ihlη

Ⅳim∝ c刺∝y∝∝魏
l the resulting 160… bit document

ili『1::Iミ、ilよ『」llyl:鴨ルiSCalCulatedbyconcatenatingthe

島ω‖島ω‖島ω‖島ω‖島ω
3.  IIllplementation and Results

We have implemented SI― IA-l algorithln in language C++

and many samples of documents of varying length have been

subnlitted to it.In this concern,wc have presented the results of

119
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the  algorithm  implementation  on  thrcc  different‐ lcngth

documents and sho、 v the results as follo、 vs:

One―Block Document:―

Let the document D,be the 24-bit(1=24)ASCH string‖ abc‖
,

、vhich is equivalcnt to thc follo、 ving bina埒/string:

011000010110001001100011
Thc documentis padded by appcnding a"1"bl,followed by 423
"0"bits,and cnding、 vith thc hcx value 0000000000000018(the

t、〃o32-bit、vord rcpresentation of the length,24).ThuS,the flnal

paddcd documcnt consists of onc block(ノV:=1)

Thc initial hash value:

ffr71171=67イ523θ′

〃′ =ψ″ bδ9

″2° =9∂ろα生ヵ
rf3 r17=ノθ,25イ 76

〃プ
の=`」グ2ι ψ

The words ofthe padded documcnt block arc thcn assigned to thc

words″り,  ,″
′15 ofthc document schcdule:

Vs=6′ 626J∂θ              Vゝ=θθθθθθθθ

″.=θθθθθθθθ              V,=θθθθθθθθ

V2=θθθθθθθθ              ″lθ=θθθθθθθθ

V、=θθθθθθθθ              ″■′=θθθθθθθθ

V、=θθθθθθθθ              J4/72=θθθθθθθθ

Vゝ=θθθθθθθθ              V、 ョ=θθθθθθθθ

Vも=θθθθθθθθ              V、 ィ=θθθθθθθθ

V.=θθθθθθθθ              V■,=θθθθθθ′&

Thc follo、 ving schedulc sho、vs the hcx values for α,b,`,`t and ι

a/Jθ′pass r Of the ``for FO to 79  1oop dcscribed in stcp (III)Of

the algorithm

120
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Table - l : one-block round of one block docurnent of SHA- I .

′ ″ ル C ″ ι

t= 0: 0116fc33 67452301 7bf36ae2 98badcfe 10325476

Fl 8990536d 0116fc33 59d148cO 7bf36ae2 98badcfe

絆 2 a1390f08 8990536d c045bfOc 59d148c0 7bf36ae2

t:3: cdd8ellb a1390f08 626414db c045bfOc 59d148c0
t:4: cfd499de cdd8ellb 284e43c2 626414db c045bfOc

t= 5: 3fc7ca40 cfd499de f3763846 284e43c2 626414db

″ 6: 993e30cl 3fc7ca40 b3f52677 f3763846 284e43c2
″ 7: 9e8c07d4 993e30cl Offlf290 b3f52677 f3763846
ノ=8 4b6ae328 9e8c07d4 664f8c30 Offlf290 b3f52677
″ 9: 8351f929 4b6ae328 27a301f5 664f8c30 Offlf290

ノ= 0: fbda9e89 8351f929 12dab8ca 27a301f5 664f8c30

″ 1 63188fe4 fbda9e89 60d47e4a 12dab8ca 27a301f5
″

０
４ 4607b664 63188fe4 7ef6a7a2 60d47e4a 12dab8ca

F 9128f695 4607b664 18c623f9 7ef6a7a2 60d47e4a
″ 4 196bee77 9128f695 1181ed99 18c623f9 7ef6a7a2

庁 20bdd62f 196bee77 644a3da5 1181ed99 18c623f9

′= 6 4e925823 20bdd62f c65afb9d 644a3da5 1181ed99

ト 7: 82aa6728 4e925823 c82f758b c65afb9d 644a3da5

庁 dc64901d 82aa6728 d3a49608 c82f758b c65afb9d
″ 9: fd9eld7d dc64901d 20aa99ca d3a49608 c82f758b
F20 la37bOca fd9eld7d 77192407 20aa99ca d3a49608
ノ=21 33a23bfc la37bOca 7f67875f 77192407 20aa99ca
r 22: 21283486 33a23bfc 868dec32 7f67875f 77192407

″ 23: d541f12d 21283486 Oce88eff 868dec32 7f67875f

″=24: c7567dc6 d541f12d 884aOd21 Oce88eff 868dec32

″ 25: 48413ba4 c7567dc6 75507c4b 884aOd21 Oce88eff
″ 26: be35fbd5 48413ba4 bld59f71 75507c4b 884aOd21

″=27: 4aa84d97 be35fbd5 12104ee9 bld59f71 75507c4b
t= 28'. 8370b52e 4aa84d97 6f8d7ef5 12104ee9 bld59f71
″ 29: c5fbaf5d 8370b52e d2aa1365 6f8d7ef5 12104ee9

F30 1267b407 c5fbaf5d aOdc2d4b d2aa1365 6f8d7ef5

″ 31 3b845d33 1267b407 717eebd7 aOdc2d4b d2aa1365
庁 32: 046faaOa 3b845d33 c499ed01 717eebd7 aOdc2d4b

″ 2cOebcll 046faaOa ceel174c c499ed01 717eebd7

″=34: 21796ad4 2cOebcll 81lbea82 ceel174c c499ed01
t:35: dcbbbOcb 21796ad4 4b03af04 81lbea82 cee1174c
″ 36: Of51lfd8 dcbbbOcb 085e5ab5 4b03af04 81lbea82

″=37: dc63973f Of51lfd8 f72eec32 085e5ab5 4b03af04

″=38: 4c986405 dc63973f 03d447f6 f72eec32 085e5ab5

′=39: 32delcba 4c986405 f718e5cf 03d447f6 f72eec32

″ 40: fc87dedf 32delcba 53261901 f718e5cf 03d447f6
″ 41 970aOd5c fc87dedf 8cb7872e 53261901 f718e5cf
F42: 7f193dc5 970aOd5c ff21f7b7 8cb7872e 53261901

F431 eelblaaf 7f193dc5 25c28357 ff21f7b7 8cb7872e

F44: 40f28e09 eelblaaf 5fc64f71 25c28357 ff21f7b7

″ 45: lc51elf2 40f28e09 fb86c6ab 5fc64f71 25c28357
r 46: a01b846c lc51elf2 503ca382 fb86c6ab 5fc64f71

r 47: bead02ca a01b846c 8714787c 503ca382 fb86c6ab

t= 48: baf39337 bead02 ca 2806ellb 8714787c 503ca382

″ 49: 120731c5 baf39337 afab40b2 2806ellb 8714787c

r= 50: 641db2ce 120731c5 eebce 4 cd afab40b2 2806ellb
/=51 3847ad66 641db2ce 4481cc71 eebce 4 cd afab40b2

庁 52: e490436d 3847ad66 99076cb3 4481cc71 eebce 4 cd
″ 53: 27e9fld8 e490436d 8elleb59 99076cb3 4481cc71
″=54: 7b71f76d 27e9fld8 792410db 8elleb59 99076cb3
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″=55: 5e6456af 7b71f76d 09fa7c76 792410db 8elleb59
F56: c846093f 5e6456af 5edc7ddb 09fa7c76 792410db

r 57: d262ff50 c846093f d79915ab 5edc7ddb 09fa7c76
″=58: 09d785fd d262ff50 f211824f d79915ab 5edc7ddb
F59: 3f52de5a 09d785fd 3498bfd4 f211824f d79915ab
F60: d756c147 3f52de5a 4275e17f 3498bfd4 f211824f
F61: 548c9cb2 d756c147 8fd4b796 4275e17f 3498bfd4

′=62: b66c020b 548c9cb2 f5d5b051 8fd4b796 4275e17f

F63: 6b61c9el b66c020b 9523272c f5d5b051 8fd4b796

F64: 19dfa7ac 6b61c9el ed9b0082 9523272c f5d5b051
″ 65: 101655f9 19dfa7ac 5ad87278 ed9b0082 9523272c
″ 66: Oc3df2b4 101655f9 0677e9eb 5ad87278 ed9b0082
″=67: 78dd4d2b Oc3df2b4 4405957e 0677e9eb 5ad87278
F68: 497093cO 78dd4d2b 030f7cad 4405957e 0677e9eb
″=69: 3f2588c2 497093cO de37534a 030f7cad 4405957e
F70: c199f8c7 3f2588c2 125c24fO de37534a 030f7cad
F71: 39859de7 c199f8c7 8fc96230 125c24fO de37534a
F72: edb42de4 39859de7 f0667e31 8fc96230 125c24f0

″ 73: 11793f6f edb42de4 ce616779 f0667e31 8fc96230
″ 74: 5ee76897 11793f6f 3b6dOb79 ce616779 f0667e31

F75: 63f7dab7 5ee76897 c45e4fdb 3b6dOb79 ce616779
F76: a079b7d9 63f7dab7 d7b9da25 c45e4fdb 3b6dOb79
F77: 860d21cc a079b7d9 d8fdf6ad d7b9da25 c45e4fdb
庁 78: 5738d5el 860d21cc 681e6df6 d8fdf6ad d7b9da25
F79: 42541b35 5738d5el 21834873 681e6df6 d8fdf6ad

That completes the processing of the first and only document block
D(t).The final hash value H"', is calculated to be:

H,,("- 67452301 + 12541b35 : a9993e36

H1't: efcdab7g + 5738d5e1 : 4706816a
Hr(tt- gSbadcfe + 21834873: ba3e2571
Hr(tt- 10325476 + 68te6df6 : 7850c26c

Hr(t t - c3d2e l0 + d9fdf6ad : 9cd0d99d.

The resulting 160-bit document fingerprint is:

u9993e36 470681 6o ba3e257I 7850c26c 9cd0d89d.

Multi-Block Document: -
Let the document, D, contains the 448-bit (L:448) ASCII string

" a bc d b c d ec d e fd e fgefg h fgh i gh ii h U kii klj kl m kl m n I m n o m n o p n o p

q".
The document is padded by appending a " I " bit, followed by 51 1

"0" bits, and ending with the hex value 00000000 000001c0 (the

two 32-bit word representation of the length,448). Thus, the final
padded document consists of two blocks (N:2).
The initial hash value:

Ho@:67452301
H,(o):efcdab\g
Hr(ot:nt\adcfe
Hs(o):10325476
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Ht(o):c3d2eU0
The words of the first padded document block, D('), are then
assigned to the words I,20, ,WlS of the document schedule:

ンラら=6ノ 62636イ

V.=62636イ65

V2=636イ 6D‐66

Vも=σイ6566σ7

V4=6566676∂
V5=66676∂69
V`=σ76∂696α

V.=68696ασわ

V、=696α6ι 6σ

7/9=6ασb6θ6d
ライ′θ=6b6ε 6d6c

%ノ =兌σグ6θσ
ライノ2=6d6c″θ

%3=&6/7θ アノ
V■7=∂θθθθθθθ

レイノj=θθθθθθθθ.

The following schedule shows the hex values for a, b, c, d, and e
after pass r of the "for t:0 to 79 loop described in step (III) of the
algorithm.

Table‐ 2:Thc fl nd of nrultiple-block docable -Z: I'he tirst round of nru ocl< document
α ル C ″ ι

t:0: 0116fc17 67452301 7bf36ae2 98badcfe 10325476
ノ=1 ebf3b452 0116fc17 59d148cO 7bf36ae2 98badcfe
″ 2: 5109913a ebf3b452 c045bf05 59d148cO 7bf36ae2
絆 3: 2c4f6eac 5109913a bafced14 c045bf05 59d148c0
″ 4: 33f4ae5b 2c4f6ea0 9442644e bafced14 c045bf05
絆 5: 96b85189 33f4ae5b Ob13dbab 9442644e bafced14
庁 6: db04cb58 96b85189 ccfd2b96 Ob13dbab 9442644e
/=7 45833fOf db04cb58 65ae1462 ccfd2b96 Ob13dbab
芦 8 c565c35e 45833fOf 36c132d6 65ae1462 ccfd2b96
t:9: 6350afda c565c35e d160cfc3 36c132d6 65ae1462

′= 0: 8993ea77 6350afda b15970d7 d160cfc3 36c132d6
′= 1 e 1 9ecaa2 8993ea77 98d42bf6 b15970d7 d160cfc3
′= 8603481e e\9ecaa2 e264fa9d 98d42bf6 b15970d7
″ 32f94a85 8603481e b867b2a8 e264fa9d 98d42bf6
″ 4: b2e7a8be 32f94a85 a180d207 b867b2a8 e264fa9d
/= 42637e39 b2e7a8be 4cbe52al a180d207 b867b2a8
ノ= 6: 6b068048 42637e39 acb9ea2f 4cbe52al a180d207
′= 426b9c35 6b068048 5098df8e acb9ea2f 4cbe52al
″= 944blbdl 426b9c35 lacla012 5098df8e acb9ea2f
′= 9: 6c445652 944blbdl 509ae70d lacla012 5098df8e
″=20: 95836da5 6c445652 6512c6f4 509ae70d lacla012
F21 09511177 95836da5 9bll1594 6512c6f4 509ae70d
″ 22: e2b92dc4 09511177 6560db69 9bll1594 6512c6f4
″ 23: fd224575 e2b92dc4 c254445d 6560db69 9bll1594
r 24: eeb82d9a fd224575 38ae4b71 c254445d 6560db69
″=25: 5a142cla eeb82d9a 7f48915d 38ae4b71 c254445d
r- 26: 2972f7c7 5a142cla bbaeOb66 7f48915d 38ae4b71
/= 27: d526a644 2972f7c7 96850b06 bbaeOb66 7f48915d
ノ= el122421 d526a644 ca5cbdfl 96850b06 bbaeOb66
t:29: 05b457b2 el122421 3549a991 ca5cbdfl 96850b06
′=30: a9c84bec 05b457b2 78448908 3549a991 ca5cbdfl
′=31 52e31f60 a9cB4bec 816d15ec 78448908 3549a991
F32: 5af3242c 52e31f60 2a7212fb 816d15ec 78448908
F33: 31c756a9 5af3242c 14b8c7d8 2a7212fb 816d15ec
″=34: e9ac987c 31c756a9 16bcc90b 14b8c7d8 2a7212fb
″=35: ab7c32ee e9ac987c 4c71d5aa 16bcc90b 14b8c7d8
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″=36: 5933fc99 ab7c32ee 3a6b261f 4c71d5aa 16bcc90b

″=37: 43f87ae9 5933fc99 aadfOcbb 3a6b261f 4c71d5aa

r= 38: 24957f22 43f87ae9 564cff26 aadfOcbb 3a6b261f
7 39: adeb7478 24957f22 50feleba 564cff26 aadfOcbb
″ 40: d70e5010 adeb7478 89255fc8 50feleba 564cff26

t: 4l 79bcfb08 d70e5010 2b7addle 89255fc8 50feleba
卜 42: f9bcb8de 79bcfb08 35c39404 2b7addle 89255fc8

卜 43: 633e9561 f9bcb8de le6f3ec2 35c39404 2b7addle
″ 44: 98clea64 633e9561 be6f2e37 le6f3ec2 35c39404
F45: c6ea241e 98clea64 58cfa558 be6f2e37 le6f3ec2
F46: a2ad4f02 c6ea241e 26307a99 58cfa558 be6f2e37
t: 47: c8a69090 a2ad4f02 blba8907 26307a99 58cfa558
7-48: 88341600 c8a69090 a8ab53cO blba8907 26307a99
F49: 7e846f58 88341600 3229a424 a8ab53cO blba8907
″=50: 86e358ba 7e846f58 220d0580 3229a424 a8ab53cO
″ 51: 8d2e76c8 86e358ba lfallbd6 220d0580 3229a424

″ 52: ce892e10 8d2e76c8 alb8d62e lfallbd6 220d0580

″ 53: edea95bl ce892e10 234b9db2 alb8d62e lfallbd6
″ 54: 36d1230a edea95bl 33a24b84 234b9db2 alb8d62e

t: 55: 776c3910 36d1230a 7b7aa56c 33a24b84 234b9db2
F56: a681b723 776c3910 8db448c2 7b7aa56c 33a24b84
F57: acOa794f a681b723 lddbOe44 8db448c2 7b7aa56c

″=58: f03d3782 acOa794f e9a06dc8 lddbOe44 8db448c2
″=59: 9ef775c3 f03d3782 eb029e53 e9a06dc8 lddbOe44

″ 60: 36254b13 9ef775c3 bcOf4deO eb029e53 e9a06dc8
r=61 4080d4dc 36254b13 e7bddd70 bcOf4deO eb029e53

r:62'. 2bfaf7a8 4080d4dc cd8952c4 e7bddd70 bcOf4deO
F63: 513f9ca0 2bfaf7a8 10203537 cd8952c4 e7bddd70

t:64. e5895c81 513f9ca0 Oafebdea 10203537 cd8952c4
F65: 1037d2d5 e5895c81 144fe728 Oafebdea 10203537

″ 66: 14a82da9 1037d2d5 79625720 144fe728 Oafebdea

F67: 6d17c9fd 14a82da9 440df4b5 79625720 144fe728

F68: 2c7b07bd 6d17c9fd 452aOb6a 440df4b5 79625720

7 69: fdf6efff 2c7b07bd 5b45f27f 452aOb6a 440df4b5

″ 70: 112b96e3 fdf6efff 4bleclef 5b45f27f 452aOb6a

t:71 84065712 112b96e3 ff7dbbff 4bleclef 5b45f27f

″ 72: ab89fb71 84065712 c44ae5b8 ff7dbbff 4bleclef
″ 73: c5210e35 ab89fb71 a10195c4 c44ae5b8 ff7dbbff

″ 74: 352d9f4b c5210e35 6ae27edc a10195c4 c44ae5b8
F75: laOeOeOa 352d9f4b 7148438d 6ae27edc a10195c4

″ 76: dOd47349 laOeOeOa cd4b67d2 7148438d 6ae27edc

″=77: ad38620d dOd47349 86838382 cd4b67d2 7148438d

F78: d3ad7c25 ad38620d 74351cd2 86838382 cd4b67d2
″ 79: 8ce34517 d3ad7c25 6b4e1883 74351cd2 86838382

That completes the processing of the first Document block D(t). The
first intermediate hash value llt), is calculated to be:

Ho(t) : 67452301 + 8ce345 I 7 : f428681 I
H,(t): efcdabsg + d3ad7c25 : cj7b27ae
Hr(tt- g\badcfe + 6b4e1883 : 0408f581

Hr(]) : 1 0325476 + 7435 lcd2 : 84677 I 48

Hr(t) : dd2etJ\ + 86838382 : 4a566572.
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The words of the second padded document block D@, are then assigned

to the words LZO W15 of the document schedule:

V。=θθθθθθθθ

フイノ=θθθθθθθθ

V2=二 θθθθθθθθ

V3==θθθθθθθθ

V、==θθθθθθθθ

FD‐ ==θθθθθθθθ

Vも==θθθθθθθθ

V.=θθθθθθθθ

The fonowing schedule shows the

pass ′ of the ``for ″ O to 79

algorithm.

Table-3:.The

Mouiad

V3==θθθθθθθθ

V9=θθθθθθθθ

ライ′θ=θθθθθθθθ

Vヽノ=θθθθθθθθ

ライ′2=θθθθθθθθ

ライ′3=θθθθθθθθ

″有ィ=θθθθθθθθ

V.5==θθθθθノεθ

hex values for α,多,c,4 and ιの仔θ″

loop described ill step (III) Of the

nd of multiple-block documentsecond round ollllu

′ α b
`

′ ι

″ 0: 2df257e9 f4286818 bOdec9eb 0408f581 84677148

Fl 4d3dc58f 2df257e9 3dOala06 bOdec9eb 0408f581

t:2; c352bb05 4d3dc58f 4b7c95fa 3dOala06 bOdec9eb

t= 3: eef743c6 c352bb05 d34f7163 4b7c95fa 3dOala06

t: 4: 41e34277 eef743c6 70d4aecl d34f7163 4b7c95fa

″ 5: 5443915c 41e34277 bbbddOfl 70d4aecl d34f7163

t: 6; e7fa0377 5443915c d078d09d bbbddOfl 70d4aecl

t:7: c6946813 e7fa0377 1510e457 d078d09d bbbddOfl

芦 8: fddeldel c6946813 f9fe80dd 1510e457 d078d09d

″ 9: b8538aca fddeldel fla51a04 f9fe80dd 1510e457

″ 6ba94f63 b8538aca 7f778778 fla51a04 f9fe80dd

庁 l 43a2792f 6ba94f63 ae14e2b2 7f778778 fla51a04

r= fecd7bbf 43a2792f daea53d8 ae14e2b2 7f778778

″ a2604ca8 fecd7bbf dOe89e4b daea53d8 ae14e2b2

″ 4: 258bObaa a2604ca8 ffb35eef dOe89e4b daea53d8

″ 5 d9772360 258bObaa 2898132a ffb35eef dOe89e4b

ノ= 6: 5507db6e d9772360 8962c2ea 2898132a ffb35eef

′= a51b58bc 5507db6e 365dc8d8 8962c2ea 2898132a

′= c2eb709f a51b58bc 9541f6db 365dc8d8 8962c2ea

′= 9: d8992153 c2eb709f 2946d62f 9541f6db 365dc8d8

t:20. 37482f5f d8992153 fObadc27 2946d62f 9541f6db

/=21 ee8700bd 37482f5f f6264854 fObadc27 2946d62f

″ 22: 9ad594b9 ee8700bd cdd20bd7 f6264854 fObadc27

t- 23: 8fbaa5b9 9ad594b9 7balc02f cdd20bd7 f6264854

t:24: 88fb5867 8fbaa5b9 66b5652e 7balc02f cdd20bd7

″ 25: eec50521 88fb5867 63eea96e 66b5652e 7balc02f

″ 26 50bce434 eec50521 e23ed619 63eea96e 66b5652e

″=27: 5c416daf 50bce434 7bb14148 e23ed619 53eea96e

/=28 2429be5f 5c416daf 142f390d 7bb14148 e23ed619

r=29 Oa2fb108 2429be5f d7105b6b 142f390d 7bb14148

r 30 17986223 Oa2fb108 c90a6f97 d7105b6b 142f390d

′=31 8a4af384 17986223 028bec42 c90a6f97 d7105b6b

t:32: 6b629993 8a4af384 c5e61888 028bec42 c90a6f97
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″ 33: f15f04f3 6b629993 2292bcel c5e61888 028bec42

″=34: 295cc25b f15f04f3 dad8a664 2292bcel c5e61888

″ 35: 696da404 295cc25b fc57c13c dad8a664 2292bcel

″ 36: cef5ae12 696da404 ca573096 fc57c13c dad8a664

J 37: 87d5b80c cef5ae12 la5b6901 ca573096 fc57c13c

F38: 84e2a5f2 87d5b80c b3bd6b84 la5b6901 ca573096

t:39; 03bb6310 84e2a5f2 21f56e03 b3bd6b84 la5b6901

″ 40: c2d8f75f 03bb6310 a138a97c 21f56e03 b3bd6b84

t: 4l bfb25768 c2d8f75f 00eed8c4 a138a97c 21f56e03

″ 42: 28589152 bfb25768 fOb63dd7 00eed8c4 a138a97c

← 43: ecld3d61 28589152 2fec95da fOb63dd7 oOeed8c4

″ 44: 3caed7 af ecld3d61 8a162454 2fec95da fOb63dd7

″ 45: c3d033ea 3caedTaf 7b074f58 8a162454 2 fec95da

″ 46: 7316056a c3d033ea cf2bb5eb 7b074f58 8a162454

F47: 46f93b68 7316056a bOf40cfa cf2bb5eb 7b074f58

r:48'. dc8e7f26 46f93b68 9cc5815a bOf40cfa cf2bb5eb

″ 49: 850d41lc dc8e7f26 1lbe4eda 9cc5815a bOf40cfa

″=50: 7e4672cO 850d41lc b7239fc9 1lbe4eda 9cc5815a

′=51 89fbd41d 7e4672cO 21435047 b7239fc9 1lbe4eda

″ 52: 1797e228 89fbd41d lf919cb0 21435047 b7239fc9

″ 53: 431d65bc 1797e228 627ef507 lf919cbO 21435047

r 54: 2bdbb8cb 431d65bc 05e5f88a 627ef507 lf919cbO

″ 55: 6da72e7f 2bdbb8cb 10c7596f 05e5f88a 627ef507

″ 56: a8495a9b 6da72e7f caf6ee32 10c7596f 05e5f88a

F57: e785655a a8495a9b db69cb9f caf5ee32 10c7596f

r 58: 5b086c42 e785655a ea1256a6 db69cb9f caf6ee32

″=59: a65818f7 5b086c42 b9e15956 ea1256a6 db69cb9f

F60: 7aab101b a65818f7 96c21b10 b9e15956 ea1256a6

t:61 93614c9c 7aab101b e996063d 96c21b10 b9e15956

″=62: f66d9bf4 93614c9c deaac4 0 6 e996063d 96c21b10

″ 63: d504902b f66d9bf4 24d85327 deaac405 e996063d

″ 64: 60a9da62 d504902b 3d9b66fd 24d85327 deaac4 0 6

t:65'. 8b687819 60a9da62 f541240a 3d9b66fd 24d85327

″ 66: 083e90c3 8b687819 982a7698 f541240a 3d9b66fd

F67: f6226bbf 083e90c3 62dale06 982a7698 f541240a

″=68: 76c0563b f6226bbf c20fa430 62dale06 982a7698

″=69: 989dd165 76c0563b fd889aef c20fa430 62dale06

F70: 8b2c7573 989dd165 ddb0158e fd889aef c20fa430

t=7 aelb8e7b 8b2c7573 66277459 ddb0158e fd889aef

″ 72: ca1840de aelb8e7b e2cbld5c 66277459 ddb0158e

t= 73: 16f3babb ca1840de eb86e39e e2cbld5c 66277459

t= 74'. d28d83ad 16f3babb b2861037 eb86e39e e2cbld5c

t:75: 6bc02dfe d28d83ad c5bceeae b2861037 eb86e39e

t:76: d3a6e275 6bc02dfe 74a360eb c5bceeae b2861037

t= 77: da955482 d3a6e275 9af00b7f 74a360eb c5bceeae

t:78: 5 8c0aac0 da955482 74e9b89d 9af00b7f 74a360eb

″ 79: 906fd62c 5 8c0aac0 b6a55520 74e9b89d 9af00b7f

That completes the processing of the second and final Document block

D@ . The hnal hash value ll2t, is calculated to be:

H6@: f4286818 + 906fd62c : 84983e44

H,(2t-- c37b27ae + 5\c0aac0: lc3bd26e
Hr(2t : 040Sf5S I + b6a55520 : baae4aal
Hr") : 84677 I 48 + 74e9b89d : /95 I 29e5
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Ⅳlouiad

島
/21=イα56657_2+9イθθb7/=θ 5イ67cr・

The resulting 160-bit Document ingerprint is:

∂イ983ιイイ″
`Jι

晨26ι ια″イααIノリ5r29ι∫′5イ67町■.

Long Doculllent:…

Letthe l)ocument D be the binary― coded forrll ofthe ASCII string

which consists of l,000,000 repetitions ofthe character``a''.The

resulting Sl日И‐I IDocument flngerprint is:

3イαα97Jι ″
`イ
カαイルIιιι2b ttα″πf 653イθゴび

Conclusions

The hash functions can be used in many Cryptographic
applications, one Of these applications is the data and dOCument

flngerprinting.IIash functions can be used in more perforFllanCe and

applicability as、 Ⅳen as their flngerprints have as long length as possible

since this will increase the number of the probable operations to invade

these hash functions, impersonate their flngerprints, or to tamperlng

them.One ofthe strong hash functions that provably been used With the

high developed data authentication and data flngerprinting is the Sccure

胤 ∬ 器 iれ W舗
)五

乱intttittti3h鷺 驚 r』蹴窮 夢

bits longo We conclude that the Secure Hash Algorithm‐ 1(SHA‐ 1)is

still in need for rectitting Since the 160 bl securiり iS Suscepible to

breaking and that if we could enlarge the lllessage digest to more than

160 bit,then we guarantee rnore secure system.
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ABSTRACT
The present study was perfOrmed tO inVestigate the effect of Ora■

y

adminiStration of sOdium■ uoride(NaF)to female miCe llithin、 ater on abili"

of female ooCytes and spermatoZOa of maie OfFspring for inヽ
itro fertilization

(IVF).Six,fOur mature female mice Werc uSCd and diVided into fOur major

,1lili∬

Cギ

:lilit:,dl::ll∫la:I∫1お
rol(C)and three treatments groups(Tl
O ppm respcctivel). Each group was

subdivided into●Ⅳo minor subgroups according tO administration pcriOd fOr

lo and 15 wec膝 .FemaleS Were caged with fertile male mOusc aftCr 6 week or

ll week dCpending on treatment pcriod respecti、
′ely. Aftcr pcriod of mating

and gStation male ofspring were isolated and grOWing for 10ヽ
Ceks to achievc

IVF.
The results of Iヽ/F for oocytes of treated females and spermatoZOa of lnale

ofinale offspring appeared reductiOn in the percentagc of fertilized oOCytes and

increased in the pcrcentage of abnormal embryoS fOr Tl group as compared to

C group for bOth treatment periods.The reSults alsO ShOヽ
ed rcductiOn in the

nuntber of recovercd 00cytes from treated female group as cOmpared with

control group For both pcriOdS 10 and 15、
.eeks.The rcsults of prescnt study,

treatment female mOuse With NaF caused reductiOn in the fcrtnizing capaci、

of femalc oOCytes and spermatozoa ofrnal offspring。
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ABSTRACT
In this study , 800 different swabs were taken from neonatal intensive care

Units from many sources including , sucker system , neonatal incubators, baby
mobilization systems ,weighting balance , oxygen mask, imbirical cutting tools,
the floor and walls , in addition to the laborers hand and the medical staff
during the period of September 2004 to May 2005 .

The swabs were directly cultured on blood and MacConkey' s agar for the
primary isolation &identification of bacterial growth .The isolates were tested
biochemically and using Api system , the api 2oE was used for Gram negative
bacteria and api staph used for staphylococci.

The susceptibility of the isolates toward 15 types of common antibiotics was
tested , the result showed that most types isolated bacteria were resistant to
many types of antibiotics that belonged to the Betalactam group , Augmentin
followed by Carbencillin , then Amoxicillin , while Amikacin,Cefotaxime and
Norfloxacin were more active against the studied isolates .Also minimum
inhibitory concentrations (MICs) of some antibiotics were determined .

The MICs of 5 antiseptics (Sodium hypochloride ,Chorohexidin
,Glutaraldehyde ,Diazapropyl alcoholic alkoxilate , Chlor hexidin diglyconate
,benzol Konium chloride) Which are common used in hospitals on the more
antibiotics resistant& high values MICs isolates were determined by using
macrodilution broth method ,micro titration tray plate methoed and agar
dilution method .

The results also showed that the antiseptic skinsept with its Low concentrations
was the most active compared with other antiseptics

The values of minimal bactericidal concentration (MBCs) rvere determined o

inaddition to required time for killing a number of isolates when exposed to
minimal bactericidal concentrations of antiseptic was determined , the skinsept
was the best one , compared rvith other studied antiseptics .
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30(%71.4) 28(%73.3) 18(%90) Arnoxicillin

5(%H.9) 8(%21) 3(0/o15) Cefotaxime

12(%28.5) 22(%57.8) 16(%80) Tetracヽ'cline

4(%9.5) 18(%47.3) 4(%20) Ciprofloxacin

38(%90.4) 37(%97.3) 20(%100)
Amoxicillin +

Clavulanic acid

4(%9.5) 10(%26.3) 8(%40) Ofloxacin

10(%23.8) 9(%23.6) 12(%60) Chloramphenicol

8(0/019) 22(%57.8) 9(%45) Gentamicin

2(%4.7) 3(%7.8) 0(°/oO・ 0) Amikacin

5(%‖ .9) 9(%23.6) 4(%20) Norfloxacin

4(0/09・ 5) 10(%26.3) H(%55) Pefloxacin

17(%40.4) 19(%50) 13(%65) Cephazolin

34(89.4) Trimethoprime
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CN = Gentamicin
TE = Tetracycline
CZ: Cephazolin
AX = Amoxicillin
CIP: Ciprofloxacin
C: Chloramphenicol

TMP=
CTX=
AK=A
AMC=
NOR=
OFX=

Trtm.thoprttn * 'ii!l iJ.ii

Cefotaxime
mikacin
Clavulanic acid + Amoxicillin
Norfloxacin
Ofloxacin
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ABSTRACT
To test the purity of lraqi honey from bacterial spores(48)Iraqi hOney

tested salnples shown contanlination ⅥFith憫Ⅳo strains of Bα cilius∫″bri:is spores

isolated from●Ⅳo honey samples Ⅵrith prevalence of approxilnately 4.1°/。 but
there was no spores of clostridiunl species in these salnpleso Ethanol extracted

propolis(EEP)whiCh COllected from Ninava in the north oflraq used lo inhibit

B″cJ″

“
ss″brlirlis strains with minimum concentrations(0。 9°/。 ,0.5ン))when using

ethanol as propolis solvent with these concentrations(700/0,96%))and(EEP)

used to inhibit lⅣ ound infected bacterial strains which resist many antibiotics

like SrrJPりあCθ

`州
α〃″ぉ ,Srr・η″cθcc″s〃彎 ι″ω ,胸ι″あ ″,θ″αs αι′増 加″″

,PFθ′
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∫″″J″ rJルi=is and Esc力 ιrrlicrt′ α cθ″ which resist many antibiotics but they

was sensitive to EI]P extract by using wens diffusion method ⅥFith good
inhibition  zones  and  ⅣIIC  method  on  ⅣIuller―Hinton  agar  which
WaS(1°/o,1.20/。 ,2ン),2.3%,34・/0)and(o・ 6%,0.8(%),1.5%,1.7%,2.1(%))by using
ethanol ■17ith 700/。  and 96°/c・  cono Granl positive bacteria showed more
sensitivity to EEP than gram negative bacteria and P,″ ″rrrpFaθ ″α∫″θF″g′″θsα

was lnore sensitive to l]EP than other●Ⅳo graln negative species.
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ABSTRACT
Study was conducted to evaluate the toxic activity of the extracts of a

group of weeds against tetranychus on cucurbit and aphid on barley and
against field dodder on tomato. The weeds are Polygonium aviculor, Dalura
strumoniunt, hortensis, und SuadaJbicellu luteu

Farcutum onychium, Cresso cretice, Cynodon doctylon, Euphorbia supine,
Imperata cylindrical , Echnichouct colonunt , Paspalum distichum , Convolvulu
srvensis , Capporis spinoso , Solanum nigrum, pooidue , Convolvulu scammonia
Rumex dentalus, lunceolute Plantago Cyprus longus

The results indicated that datura extract were highly effective against
tetranychus and aphid and also on dodder were obtained 100%, after two days
of treatment on aphid and tetranychus and after three weeks to doddero
generally the percentages of control varied with extract sources and
concentration used. And thes extract were equale topesticide
The result of this study may give some evidences to use the natural plant
compounds as insecticide or pesticide.
AIso the extraction instead of the chemical compounds was qualified to get
extracts with high activity.as well as the pesticide and insecticide and miticidfe.
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ABSTRACT
Cotyledons and cmbり os cxcヽcd from maturc sccds of twO sO)′ bCan(Gク

`Й
ι

″at L.)variCtiCs Lcc 74 and Taka 2 wcrc cuhurcd On(MS)mcdium supplcmcntcd
with diffcrent gro、 vth rcgulatcrs

Ca‖ us was thcn cxposcd to diffcrcnt conccntrations of salt mixturcs, namcly

NaCl, CaC12 and MgC12 in a ratio of 2:2:l at conccntrations of O, 50, 100, 150,

200and250 mM addcd to thc culturc medium. Rcsults sho、 vcd no signiflcant

diffcrcnces bctwccn thc two varictics in their rcsponsc to salinity lcvels Ca‖ us frcsh

wcight dccrcascd with incrcasing salinity, thcn complctcly inhibitcd at 250 mM.

which considcrcd as inhibioり ccthaり 100%lCVCl and thc conccntration of 200 mM

、vas thc sublcthal Sclcction for salt tolcrancc then carricd out using thc latter

conccntration

Sclcction was carried out using two methods,dircct by subculturing on 200 mM for

four subculturcs,or indiκ ct(stcpWiSC)by gradual incrcase up to 200 mM,thcn
culturcd on salt ttc mcdium for four subculturcs Results showcd that Lcc 74 was

signilicantly bettcr than Taka 2 in its ca‖ us frcsh、 vcight aflcr four subculturcs on

salt frec mcdium Callus induccd initialy from cotylcdon was signiflcantly morc

than cmb[yonic ca‖ us,and thc stcp、vise sclcction mcthOd was illorc supcrior than

thc dircct mcthod sincc thc flrst produccd morc ca‖ us frcsh、.cight Sclcctcd ca‖
i

wcrc cxamined おr thcir ab‖ ity to tolcratc O-250 mN4 Results showcd that thc

callus n∝ sh wcight induccd from Lcc 74 co″ lcdOns was signincantly highcr A

sharp rcduction in canus frcsh wcight was rccordcd with incrcasing salt lcvcls

ム
``J,ビ

ロ|

2麹上 跡 しり|ひ´脚 G″ο″
`″

α Lヽ,」IJメ タ ス●J」 |リリコ |スニ ち■Ш I´0^ル |

ム

“
`ミ

^‖ J脚IJ^Ll^,日コ 剌 ■もメ |(MS)´ 1」ILり IJ。 墜 ■ ‐
´ヽ
・ υjり Lcc 74,

F,ココ |り r夕手 」い つメ こ光 I LIミ ひ 亀メ 。1■‐ Ltt d‐メ出 J!｀ ｀ヽth」 コltヵメ

■ ‐ゝ 250,200`150`100`50`0■ 脚 →,」|メ1許 1:2:2ス ■Ⅲ び ■ 日 |,

ご1」IL」 JIいL!
な脚 |■卿 中 ■島|ひ こJIり」|夕 り́1標 も,い ―・ )に |つ分り♂ェ♂出|も井 i

許 ち井 o Lcc 74 JIリリ|‐ メ 16メ 壺 二乱‖ひ こ｀`1^‖
υ』コI Ll ι口 |シ ■いヽ 1^‖

脚 劇

`j■
.」 |もヽ夕 υ血」

fり上』 oう」■もつり IJ一
´ J」 :ミ Jニメ 2麹上

JIリメ|`いく
」 な日lυ」

`メ ゝヽ 200`J出 出し り 劇 ■」|メリ |メ J,■ 250`二 」 IJ,JI」 I LⅢり|ひ
ぴ 劇 |

コ上ξし」いり|●メ♂」|●メ i区 止 出島Ⅵ出‖̂_,ぃ コヽ』1枷』r,ヽ 1メリ|

,Iォi_な 脚 1ひ ぃ 」 IL」 許 上 しン 上 い にヽ ど」 ‐ 脚 劇 fり 1しう」 J一 J2
出 メ ぽ ■υ」 1ロ ミ`増1■井 J“ ぃ ■ 1け』≦ 許 ,ヽLふ L‖

υぶ 3メリ 中1ム 1'1出 1´‐

メロ|口贔ツも井許 Ч井
Ⅲ興 1許 Ⅲ3Ⅵ ■叫 ひ麹』,な脚 |」ぶ Jこ‐ メ1口劇Чヽ リヒ 1半 i

J一 び ‐ヽ Lcc 74 JIり1‐ 脚 細 |コ
`3"♂

」 |■ズ Lち J,■ 250-0■ 出 1

ふ´J事|りIJギリ|る●ミヽメリ2竃LL辞 ひ♂ 1コ」|ぽ 亀りL脚劇
`_脚

loぅ共 |"」 |

■
■



♂ |#ギlωLへ興 lι」 cク
`加

ι″解 L.噛口 lJJ“ ぬ|しJご理り ♂ S曇 L´ りt蒟 しゞ社 メ|メL

卍甲IⅢJ´
`Jも

― J静い
凸ヽ 鼻」lⅢ紗 fメ|●ぅ」いおいりlJL Jし声1こミ:ILJ“

"却
|ぃ もメロlt」回 1`^‖

.Ⅲ tl増 1日 11^r油
りcL押 |´ Lヽ 1111♂島 碑

`メ

よ ^」 毎 出 |

り1当 |ヽ`なル Jぃ
``仁

」iを |"`εクめ′ι″α L.:4二 118^‖

`1^k“

仏二111".Lll

神脚 1枯国 |■
“

|一 ぃ (G夕ε滋′″は L。)Soybean、ナ」IJJ JJ―― 彎
.尋 |夕」|も菫」し 年 メ |♂工Ⅲ り|“ゝ 島 lt■ るLIヽミ■J6じ国 LJヽ ハ1割 ヽ 押 |

しナ」I JJ醜も,←■り`%40 Jltメリメし%20J!oυ J■ ひⅢり|ム 1…・ よ」
」メ ヴJ■ 区

`(16)●
|_メIJ●出 ン い 喚 が IⅢLつ 1'Lつ ぃ 1脚1紅

井 ♂ |`メツ1甲メ |がリノ Jl J‐ ヴJ Lysine凛内 lυ昌 国 |。非 し,」 |

。(6)組
年 LlメL(3)≦iK(9)な脚尋 dlス LヽⅢ■ 凸t□|ひ リロ |」メ

`い
彎

♂
極 LⅢ 曲 |ポ1`i^‖

ぃ 劇 ♂ い 轟国 1甲メ |ひ 生 しう 工 軋・ 」戸 ヨ |

。し二cXゝ ぃ
|メ

…
…

りこと,ェ 16メ

`凸

LL dLり
``|メ

1甲井 」上コリ
亀LLが 、tt“ 1山Lい loユ ぃ ぃ韮 晏 Ll."ヽ 」 な 共 出 ふ 劇 1 6oJヽ一 山Lり|な lυぅ d
J!。い YIりLI」

`(31)ⅢLLソし 脚 1凸り ‐ヽハ
ひ

“

メタ し な 脚 |よ」 6J〆
な しjtJ静 1 lK.I^‖ 。ゝ 4口L41iヽ 出ヽマ1社 |りj榔 ぃ J山 1,ヽ11´響 J、

ミ1.J

●しい 出 Xlり 脚 1許
`」

瑚 り刈 1甲出 し 辞
玉 dも 凪 J誹 が 国 |ぃX
.(28)なメ出云1⌒1^oメ

“
い

,(20)げJド Kな 丼 」ユ|ム 1ヽ^山しぃ 許 J」櫂 」 |♂ 工 Ll'電 1‖ 。ゝ
´

ミ`lJ d

.山L国|ひ L丼 J(1)jり |,(2)lLkJ`(30)● ‐ヽ 」 |

郡 しJぃ が メ 國 国 1占 |ヽ 1ヽ.Jめ
メ

"Jナ
^」 1凸1と 、̂。押 ● J!〔・ 1ヽ 劇 ■ 控

許 J,颯山 ■ 占loもリン 響 り _■ し
ヽハ^いタ

ムヽ 、スロ I JJコ 1戸 、ミ1.・
い り,」 IJJぃ

ぎ道曲醐鳥枷錨轟脚星
.毎準」|をしJI

出遭|♂|ルJハIJ口 |

・
Llい Lce 74」 2コム L“ ぃり_ご出Jメ 酔 ひ■|リリ山単≦_郷 乳

～
出口lυリコ|`´ 1ヽ、 いお

JIゝ IJ´ヨ1許 f鼻
`1^`‐

^ジメ P`叫 iЧ■
(‐ い・・ J´ 凸|ン も」 ´」 |メ釧 |

出し卦兜LJンL許 ヴ戸 6叫iJ!(´ lLギ ■。26」 ■脚 |げ %96メヵ
井 銀|,Lll凸 |夕 占Xヵ コ に 1ヽ “̂´ ♂島 108」 ■ メ |げ %2.4Fメロ |

.コ |

Lantimr dr型口J`―
燃批れt雪ぎポi撚。d二しい ♂|タメ‐Ь口|リリコ|ぃ ご国し

い oメコ|(l JJ‐ )cメ1型 1占 |ヽ 1ヽ、 J上ロリじ上 【゙に
りぅJ`社 |りう

～
メ i/6工 |り 祖 」

,lυ→υlcコKJ υKYI、■お |(メ_|,」 IJ y」 1凸|^Lヽ ^… り !Ll,ス ^(27)MSc〕 Li

J!♂ |口I LNメ pH農 ぃリリ■Jい I`J工 .ひ |コ|五Ⅲ」|“ メ い げ出
ひ 椰 国 |

1.04L一 りF°
1216J♪ 仁 υさ許 Autoclaveが 1・ 』 うい ,ご|」ILメ 1占 .5.8

離L壕吉∬鵠ぶ』ご篤
払脚 許 ヴメ→り、Lっ 」1占、、1-1

48



2008`31き」|`19 1ヽヽ ^ti

～…

|・」
"～

甲」■ ■国 が 国 |ぃ Ⅲ K挙 出 ´ ごメ iげLi Ⅲ J_り `■
日 1嗚脚 lc“

。な 脚 |

♂ 国 | 凸|ヽ
1ヽ-・ぃ

“

国|♂|コ |ユコ」|●LJ白 :1_JJ■

(到ハ )ヽ国 | 3。口 |

L`bメ MSr)´ |

l

0.5 Pyridoxine― HCI(B6) つ
４

2.0 Glycine 3

0.5 Nicotinic acid(B3) 4

0.I Thiamine― HCI(BI 5

100 Myo - Inositol 6

150 Asparasine 7

3 2,4D 8

0.l Kinctin 9

30000 Sucrose 10

7000 Agar

4SLlt.bl,,,3Yt crje UJISJI 
'ati

..,_,r_r si .lg.lJl ,Jy .l^ o$l_,,Jl J*-$_ill ,!lsl Jr 4#tS iJ.S ..,Jc' j:,--lt .ur
L-J cJurs- 

","r1 
& t'Jj=j'oq5 +"ul.r. -tLJi & Z_s_ss (rrl. 200) ./lst rr d+ri

MgCl2 s CaCl2,NaCl 6)-i t-ltr rJ. aili- .:lJJ:* k+lJ ,l ' i_r ,_dlSt r.:l r-i..,t
r!-r,(11)4$lJ*lt 

=yl!6)-Yl i.^.,ilL_ttLi.^.,ill oia_r.Jtrlt ..,Jc, t :2:2L,'tt
euS jhijl l.-rl J! .-Jr $ (250 :200 ,150 ,100 ,50 ,0) dJljr,3..*lt ,.,iJ..i
:22.70 ,17.54 ,13.17 ,g.gl .6.02) jhilt J.-c (EC) il+J6lr $.-jtr ;rs
ai ;*; Y (0) 4-rLll se-1i..* ,li Js.lti _1.+ll: ,,JrCr .,Jc e i ::^t- #. 1 27.20

.6)-Yl Lll: tJ- gg:i*.st+._l_,rt Cl;!t 6)-yl .J.,JB,=fhilll.-rl
r'ri.'-_e .oJ ..5,;..- .JSl_l il_,,_l e;,Sj cJSJ st-,;_F 6.l"],+ 4+-,)q'jjl ca;,;.i
,fJtll iljJl+ irl;-!l ,',i..,- e,l-i a*,Ji r+-r ,t+L la3l! _tl.:Jt Gl-rLll ,',-r dr1"_rJjl
.*5j dslLD 100 _r LD 50 +r-il oJlsl r"i ,J Ljj?ill S e-r_, udtsl
4l+!l otqL. cl;pY qL .dlsl bl-ls r+- t'Jl lrJll d 1L.*ll .r:r3 jl_,l_e

..;fsSYt,

Ljl"tl i.Lr:.lt Ui"tl3l tr,)li er.l{ill
d_..--ll qlr ./tsl 'ool_t_s 

d,6.J ,+ .5Ji*.S J-*$ 200 sJll .g.l.r*lt ::s
4,nlre Ll-Ji o-r;- .!)ill cj.tilt-.",-: .5..i*ll ,+cl 4jy 4--jJJ aL.j. l+): }
dJ^$ (200 :50 ,0) iJ-L erl+.i..* a-iL:! 6^ 4+lJt oUrS-lt ,l,rl .,Jc. .g-;nrj 6q5
(21) Jl I:li'r..'l 4-JLX al^-i.ll l+).ll .-,t.i.iil 1*l^r .''^ij,rJlg Lrlrll r).

-rJlf$i'rJ
Direct selection -dl#ll s. tiSjyl - I

?00 --t Lrl.,* & gr- a-nhi Ll-ri & .t 100 crj-*_r ./Lstt ef *,,j
il .4-ii ,,'Jll LrJi..*ll ,Jlc qlljj- ol_y i*,-)y ic.lJjJl 6.,L1 i;Lc j_,,_f: JJ4L
irtl, d" dts l-; ..J' dJ4*I" 200 ,$ll .gri*lt &-l qr, e+J t'Jt ,,.lfs.tr f _,rj
4=6hi LLJi .+ i*Ut uJl,Sl l+)i .J,.,iit J .+ltr. a-t].l-;:r-i c.,rrf-. drY

- :,-,1Yt LLr Jl c+ e-J.l-S3 r.5';=i6J," dJ JL 250 - 0 4$ LatJ-j..,. q-&j

49



';-*

gAJl r,.+ll 6lt3i-3l"lt derj)GUcinemsxL.t{',.j| d}cru$I.,r:d,i#-igrJs+iE jutiilYl3tL.Jill JE'ii:

pt+Jl *p.t fElS J 4*rk J p,&lr

04::‖
:1::キ:iI℃〔   urVIV°rs

0111M

4 sub cultures
Test on O-250111M

Stepwise selection,r+..1.tiJl i-rl r1:yl -2(50 iL.-U:5 i-,;a^a+ n:lr jl i-,=l^ OL.,;* .,Jc +::=: .).t-.i lc _JlSl t jj
,./1Sl L_.rj c)y$ 200 s-Ul Lrrs*ll JJ J_r:lt r-r3 qJ-rg 200 :150,100
,,Jc ./lsl !)i cr;$:l ,3 ,acl-,;_.; 6.rLcl .:iLrLc a,+_,rY 4*_rLll dr llli Il-Ji .,Jc
:jYt Lt^,. Jl ./ ey l-SJ .qJJ^JL 250 _ 0,.1^,",-;lj {j.-L jislj t'J!.,i l"LJi

0→レ50 rnM→ ,100 rnM_● 150 rnM_)200 rnM           Test on O-250 rnM

メ |
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4.5× 10~・ 0.91 81.19 18.81

4.5× 10♪ 1.12 76.85 23.15
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Enzyme Activity
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Inhibitor Conc. (M)
Enzyme Activity
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D
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