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ABSTRACT
This study aimed to investigate the effect of luteoline on the ability of lymphocytes
cells to transform in patients with acute lymphoblastic leukaemia The anticancer
effect of luteolin on growth of lymphocy,te cells to the patient with leukemia in lraq
by take blood sample from the patient in this dieses 28 patient (14 men , l4 women)
the sample collect from the patients before treatment with any drugs The
lyrnphocyte separate from blood and groMh in lymph prepare media and then add
luteolin 0.2 mglml in growth to study the effect of it to transform of lymphoblast the
no. of lymphocyte the results, before addition luteolin presence of a significant
decrease (8.9 t 0.5) in ability of lymphocy,tes cells to transform in the patients when
compared it rvith the result after addition luteolin to the growh (12.4 ! 0.4) that
mean the luteolin have anticancer effect by the increase of the percentage of ability
of lyrnphocltes cells to transform luteolin is type of flavonoid.

INTRODUCTION
Leukaemia are malignant disorders of haematopoitic stem cell
associated with increased numbers of white blood cells in bone marrow
and peripheral blood[1] . the cause of leukaemia is unknown The factors
associated with the development of leukaemia arc l2l
I . chromosomal abnormalities.
2. Ionising radiation.
3. Chemicals
4. viruses

5. Immunologicl causes
6.genetic factors
Classification:
Leukaemia classified into two types acute & chronic leukaemia.
Acute leukaemia: there is a failure of cell maturation .

Classification of acute leukaemia :

,
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Acute leukaemia could be classified according to the morphology of the
blasts into [3]:
LAcute lymphoid(lymphoblastic)leukaemia ( ALL)
2. Acute Myeloid leukaemia (AML)
Common symptoms of acute leukaemia
l.Anaemia&bleeding
2.infection especially of respiratory tract
3.bone pain
4.fever &fatigue
S.generl aches & pain & malaise

luteoline is a flavonoid found in parsley, artichoke, basil, celery and
other plants. Over the last three years, a large number of published
studies have demonstrated the anti-cancer properties of luteoline. To
study the effects of various plant constituents, an examination was made
of 2l different flavonoids on the growth of human breast cancer cells
[4]. Luteoline was shown to the most effective anti-proliferative
flavonoid tested. A related study showed that flavonoids such as
luteoline bind to estrogen receptor sites on cell membranes in order to
prevent over-proliferation of these cells in response to estrogen a study
assessed the antioxidant potencies of several dietary flavonoids
compared with vitamin C [5]. Pretreatment with all flavonoids and
vitamin C produced dose-dependent reductions in oxidative DNA
damage. Iuteolin, rutin and quercetin have more effective than vitamin
C in reducing DNA oxidative damage and rvas tested to ascertain its
effect on human leukemia cells. Luteolin was shown to induce apoptosis
more effectively than quercetin and other flavonoids tested. The
researchers attributed a unique mechanism of inducing apoptosis to the
cancer preventive activity of luteolin [6]. Another study showed that
luteolin and another flavonoid called apigenin strongly inhibited the
growth of human leukemia cells and induced these cells to differentiate
Topoisomerases are involved in many aspects of [eukemia cell DNA
metabolism such as replication and transcription reactions. In one study,
luteolin were shown to inhibit topoisomerase -catalyzed DNA
irregularities In a study of various agents used to induce differentiation
of human promyelocytic leukemia cells, luteolin and apigenin were
among the flavonoids shown to cause these leukemia cells to mature
into healthy monocytes and macrophages, luteolin rvas shown to inhibit
cancer cell signal transduction and induce apoptosis [7]. The scientists
concluded that luteolin may provide a new approach for the treatment of
human an a plastic thyroid carcinoma for which no effective therapy is
presently available Anotirer study compared the eft'ects genistein,
apigenin, luteolin, chrysin and other flavonoicls on huntan thvroid
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carcinoma cell lines. Among the flavonoids tested, luteolin and apigenin
were shown to be the most potent inhibitors of these cancer cell lines.
The scientists noted that because these thyroid cancer cells lacked an
anti-estrogen receptor binding site and an estrogen receptor, that
luteolin and apigenin are inhibiting these cancer cells via previously
unknown mechanisms.The scientists concluded that luteolin and
apigenin may represent a new class of therapeutic agents in the
management of thyroid cancer [8]. In this study we used luteolin
extraction and purification from plants to fined drug or anticancer agent
used to treatment leukemia patients.

MATERIALS AND METHODS
We collected the sample from Baghdad hospitals and luteolin took from
Sigma (standard) used the method that detect in the (9).
l.Took blood samples from different hospitals in Baghdad (table 1)

from leukemia patients by syringe size 5ml .and put 3ml in test tube
contain Anti- coagulant heparin .and shacked the tubes .

2. Diluted blood samples by normal saline HBSS rate l:1 and mixing.
3. put 5ml lymph prepare medium in test tube and by used pipette we
added dilute blood on the surface of the medium slowly to avoid mixing
of blood with medium
4. Put the tubes in centrifuge 2000 Vmin about 20-25 min in 4oc.
5. With draw the lymphocytes layer by using Pasteur pipette and it
represent the second layer after plasma.
6. Counted no. of WBC by number champers and put 50 ml from the
mixture of lymphocyte cells on the surface of the count slide and put the
cover slide and count the no. of WBC [9].
7.took blood samples for 28 (leukemia patient 14 men , l4 women) (7
control,Ttest) (7 control,Ttest).
8. took 5ml from patient and put 3ml in test tube contain anti-coagulant.
9. put 2.5 ml of media in silicon tubes (that have 2 tube every sample) in
first tube put 0.1 ml lymphocyte and 0.1 ml (PFIA 10 mg /ml), another
content tube put 2.5 ml media and 0.1 ml lymphocyte and 0.1 ml (PHA
l0 mg /ml) and add 0.1 ml luteolin O.Zmglml, shacked the tubes and

put it incubator at37"c for 72 hr. [9]
l0.The tubes taken out and examined the cells by using centrifuge for
5min .

1 l. The precipitated cells was taken and count lymphocyte cells on the
glass slide staining with Gemza stain for 15 min .

12. Examined the slide by using microscope where was calculated 100

lymphocyte cells and calculated the Transformed cells as in the
equation:

Transforrned cells % : no. ot'lymphoblastic x 100
'fotal no. of (lymphoblastic +lymphocyte)

ヽ
●

a'

3



The effect of luteolin on lymphocyte cells in leukemia patient
Entessar

Tab le-l: the name of hosDetial that sample take

Name of hospetial No. of sample
Al-Ermok /Baghdad 10

Baehdad/Baehdad 10

Al-Nahren / baehdad 8

from it.

Statistical data analysri: Data were statistically analyzed using SPSS statistical
software (version I 1.5). The values are given as mean * standard error.

RESULTS AND DISCUSSION
In the results that transformed lymphoblast in percentage is low before
add the luteolin the minimum percentage is 7 (in female) but the
maximum percentage is 12 (in female) but in male is 8-l l% and the
total of lymphoblast transfer is 8.9 + 0.5 notes table (2).

'able-2: trans mphoblast before & after addine luteolin.
Case no. Age Sex Lymph.trans.l00%

befor add luteolin
.ymph.trans.l00% after add
uteolin

1 M 2
2 20 4ヽ 10 4

3 27 M J
4 4

19 M J

1ヽ 5
う
４ M 8 4

30 F つ

´ 2

9 F 7 5

0 20 F 9

1 22 F 7 0

F 8 0

29 F 10 つ
４

30 F 1

SEtt lL 89± 05 2.7± 0.4

But we can notes that transformed lymphoblast percentage upper after
adding luteolin the minimum percentage is l0 (in female) but the
maximum percentage is 15 (in female &. male) and the total of
lymphoblast transfer is 12.4 + 0.4 table (2).
The research was interested in the possible beneficial biological effects
of natural compounds and their derivatives on malignant disease. In
this work, we explored the effects of luteolin in leukemia, flavonoid
commonly present in human diet, which is emerging not only as potent
cancer-preventing agent, but also useful for adjuvant therapy[l0]
Although the induction of apoptosis and cell-cycle arrest, and inhibition
of cancer-promoting signaling pathways, certainly supports the chemo
preventive action, especially as untransformed lymphocytes do not seem
to be really affected by the compound, the observed interaction with
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therapeutically relevant drugs seems to rule this compound out for
adjuvant therapy as it may actually hamper treatment of established
disease [1 1].

In HL60 cells, luteolin induced cell-cycle arrest in G2lIvI, whereas TF1
cells were arrested in the G/Gr phase. The control of cell cycle is
mediated by many protein complexes, such as CDK and cyclins. Cdc2,
normally driving cells into mitosis, is the ultimate target of pathways
that mediate rapid arrest in G2, in response to DNA damage CDK6
forms a complex with cyclin-D and targets the retinoblastoma protein,
allowing passage through the G1/S phase restriction point [2]. Many
studies have reported that luteolin blocks cell cycle in cancer cells
depending on the cell type, luteolin can arrest the cell cycle in different
phases, example, it can lead GzllvI arrest in colon carcinoma, breast
cancer and pancreatic Nevertheless, in human prostate cancer. LNCap
and PC3 cells, lutelin induced cell-cycle arrest in Gs/G1. The results of
this study extend these observations that, depending on the cyclins
affected, even in the leukemic compartment responses may be
substantially different [13]. The outcome of cell-cycle arrest may
depend on the phase in which the cell is arrested. Numerous studies,
including those using dietary compounds, have linked Gz/M arrest with
subsequent apoptosis, as was observed for HL60 cells in our study. In
contrast, Gg/Gl arrest is seen on reduction of mTOR activity, and has
been associated with induction of autophagy, reminiscent of luteolin
effects in TFI cells[l4]. p70S6K/S6 signaling has been implicated in
inhibition of autophagy, and inactivation of the mTOR signaling
pathway is a prominent consequence of PTEN activation [5]. In this
study, although luteolin was not able to activate PTEN in TFI cells, m
TOR was strongly down regulated by luteolin this flavonoid may be an
attractive therapeutic agent for treating tumors carrying inactivated
PTEN [16]. Studies with cancer stem cells have shown that inhibition of
m TOR pathways by rapamycin can block the generation or
maintenance of leukemia-initiating cells in the PTEN-deficient mice

[1 7].
The role of autophagy in cell survival is a dual one; it can either help cells to
survive during stress or end in apoptosis in the absence of cell rescue. The
autophagic characteristics observed in HL60 cells suggest that the latter
predominates in this cell type following exposure to luteolin, whereas in TFl
cells autophagy is not followed by apoptosis, in apparent agreement with the
therapy-resistant phenotype of these cells. Only after -36-h of stringent
luteolin treatment did a small fraction of TFI cells show signs of (a caspase-
independent form of) apoptosis. Interestingly, although showing hallmarks of
apoptosis on TNFa treatment, for example, cleavage of PARP and caspase
activation, EM analysis of TNFa-treated cells showcd charactcristics of
autopliagl'. confirnied by high Io,els of sentinel autophagic proteins beclin-1,
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LC3BII, and Atg5, 7 and 12. In addition, TNFa induced activation of the
p70S6K/S6 pathway, indicating that the induction of autophagy in TNFa-
treated cells is induced by high expression of autophagic genes related to
vacuoles, rather as of inhibition of P70S6K/S6 pathway [8].
Flavonoids have the potential to bind to the ATP-binding sites of a large
number of proteins due to their similarity to ATP structure, which makes
flavonoids competitive inhibitors of protein kinases. luteolin had already been

reported to be a competitive inhibitor of protein tyrosine kinases In this work
we clearly observed that luteolin inhibited PKB/PI3K pathway in HL60 cells,
through activation of PTEN and down regulation of PDK-I and PI3K[9].
Unlike HL60, TFI showed no changes in PI3K/PI(B pathway under luteolin
treatment. Furthermore, MAPKp3S was activated in HL60 cells treated with
luteolin, but not in TFI cells. Recently, it has been suggested that p38 and
JNK may be involved in the apoptotic process by repression of ERK
pathways [20]. Thus, the differential effects of luteolin observed on leukemia
cell cycle are reflected by differential effects on kinase activities.
Interestingly, the only common target of luteolin in both types of leukemia
was the o-Sro/JAK/STAT pathway, which constitutes a major mediator of
cytokine activity. Constitutively active IAK2 proteins are associated with
myeloproliferative disorders, acute lymphoblastic leukemia, acute myeloid
leukemia and acute megakaryoblastic leukemia, and inhibition of STAT3
leads to increased apoptosis, decreased proliferation, and decreased tumor
size. JAK/STAT pathway is regulated b1, SHP-2, rvhich can stabilize JAY...2

protein or induce Src kinase activation. Constitutive activation of SHP-2 in
mice cooperates with progression of myeloproliferative disorders. In this
work we observed that luteolin dorvnregulated SHP-2 and thereby JAK2,
which led to a decreased phosphorylation and activation of STAT3 and 5.

This effect was more apparent in TFI cells. u,hich can be explained by the
increased level and activity of LMWPTP, another JAK/STAT down
regulator, in this cell line [21]. Further experimentation should reveal whether
the JAK/STAT signaling cassette is really the principal target for luteolin
effect in cancer in general because luteolin induced cell-cycle arrest and
autophagy in TFI cells, we hypothesized that apigenin could inhibit the
action of chemotherapeutic agents against leukemic cells. One of the most
common chemotherapeutics is vincristine, and indeed on luteolin treatment,
cells became more resistant to vincristine-induced cell death. Vincristine
binds to tubulin dimers, inhibiting the formation of microtubules. Disruption
of the microtubules arrests mitosis in metaphase, therefore,luteolin-induced
blockage of TFI cells in G/Gr phase might enable these cells to escape the
action of vincristine. This action of luteolin clearly disqualifies this
compound for adjuvant strategies once disease is established, at least in
relation to vincristine. However, it is important to mention that when we
combined luteolin with imatinib or mitoxantrone no diff-erence was observed
(unpublished data). Therefore, this observation reinforces our hypothesis that
the undesirable action of apigenin in the presence of vincristine might be
related to the action rnechanism of chenrotherapeutics.ln conclusion.luteolin
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is a potential chemo preventive and chemotherapeutic agent in leukemia due

to the stimulation on signaling pathways that provoke inhibition of cell
proliferation and cell-cycle arrest of fast-cycling cells. This work emphasizes

the importance of a deep analysis of molecular mechanism and biochemical
details modified by a natural compound with clinically useful properties.

Extreme care regarding consumption of such luteolin-like compounds during
chemotherapy must be exercised to prevent compromising clinical success,

and trails using such compound should not be frivolously initiated. However,
the possibility of using luteolin as a model for drug design should not be

discarded [22].
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ABSTRACT
Thc aillls of thiS study、 vcrc to detellllinc chemical composition of methanolic seeds extract

of Errィεα sα r′ソα L as wcH as antibacterial activity and histological effects on selected organs

(liVCr,kidney,hcart,tcstis)ofthe male mice.Thc present study was perfollllcd to investigate

the chenlical colnposition ofofthe sceds of Erarθα sα′ノνα.Proximate analysis and elcmcnts of

sceds、 vere carricd out with the view to asscss the therapcutic valuc.Thc result revealed the

presencc of Crudc Proteins,Crude flber,Total minerals ash,Crudc fats,Total Carbohydrates

and elements  Cu,Mg, Fe. But the absencc of heavy metals could be an indication that the

investigatcd sainples are frec of toxic metals. Thc antibactcrial activity of  Aqucous ,

Methanol, and C)il cxtracts of the seeds ofル タθα sα′′ソα L.  by employing weH dHttusion

techniques and Minimum inhibitory concentration(MIC)asSay with somc human pathogenic

bacterial strains viz /ε ttθ′οらαθ′ιr bα夕″α″4ノt E′たrθθοθθ夕Sプをθεα′お α″ど E″たπ)εθεθ夕S

力θθ′〃″.The oil extract showed thc highest acdv■ y zone of hhib■ bn of13‐31 mm江 100%
concentration followed by methanol 13-21 mm extracts at 200mg/mL,but aqucous extract

therc was no zone of inhibition obseⅣ ed with any organismo A minirnum inhibitory

concentration(MIC)Of 6.25%was found for the oil cxtract against aH bacteHa testcd

indicating thc prcsence of broad spcctrum antibacterial  compoundso methanolic  sceds

extract of Er“θα sα
`ノ

ッα、vas given to male lllicc oraHy,via polythene cannula doscs of 4,40

and 400mykg/day 14days.Mice were sacHnccd at the end ofthe trcatmcnt penod and their

effects、 vere studicd specincaHy focusing on thc histology of the livcr, kidney, heart and

tcstis.No pathological changes were cvident at 4,40mg dose for liver,kidney and heart and

Testis sections. Ho、 vever, the result of the 、vork sho、ved t、vo halHlful effects that are

consistcnt with thc trcatcd group ofanimals ofdose 400 mg/kyday for 14-days.Thc harmful

el‐fccts、vcrc secn in thc liver sho、 ved sinusoidal diluted andね tty changcs and Tcstis sho、vcd
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destruction of basement membrane of the seminiferous tubules, but the kidney and heart of
all the animals appeared normal compared to the control. In view of these pathological

relevant results, it is not advisable to use such high doses of methanolic seeds extract of
Eruca sativa.Additional future pharmacokinetics studies are suggested.

Key word: Eruca sativa seed, chemical composition, antibacterial activity, methanol extract
and histological effects

INTRODUCTION
Dependence on herbs as medicine in the treatment of diseases is common among
a large proportion of the rural populace because of its availability and

affordability (l). Scientific scrutiny of the therapeutic potential and safety of
these herbs has also increased, thereby providing physicians with data to help
patients make wise decisions about their use (2). However, a history of
traditional usage is not always a reliable guarantee of safety since it is difficult
for traditional practitioners to detect or monitor delayed effects (e.g.

mutagenicity), rare adverse effects and adverse effects arising from long term
use (3). Some medicinal plants contain both useful and harmful substances

which could either promote or retard the health of an individual. Base on this it
is paramount to screen and rescreen medicinal plants for the purpose of
identiffing the active ingredients as well as harmful and non harmful(4). Herbs

not only provide us chemicals of medicinal value but also provide us nutrition
and trace elements. Minerals and trace elements are chemical elements required

by our bodies for numerous biological and phl,siological processes that are

necessary for the maintenance of health. Minerals include compounds of the

elements calcium, magnesium, phosphorus, sodium, potassium sulfur and

chlorine. Trace elements that are necessary for human health include iron,

iodine, copper, manganese, zinc, molybdenum, selenium, and chromium etc. (5).

Microorganisms have the genetic ability to transmit and acquire resistance to

antibiotics and have become a major global health problem. This compelled the

scientists to search out new drugs from plant origin (6). Plant derived

antimicrobial compounds might inhibit bacteria through different mechanisms
and provide clinical values for the treatment of infections caused by resistant
microbes (7). There is a need to evaluate the herbs scientifically for their
antimicrobial activity against the antibiotic-resistant microorganism in order to
develop new drug from plant origin (8). Eruca sativa Miller (Brassicaceae,

synonym Eruca vesicaria Rocket), commonly known as Tarmira, Rocket salad

or Garden salad or Jarjeer and is an endemic species of the Brassicaceae family
which is produced mostly in Mediterranean countries such as Italy, Greece and

Turkey. It is a dark green annual plant, about 20 to 50 cm in height, with a
spicy-pungent taste (9). The seeds are usually yellow, but occasionally are red-
yellow or mottled with green-brown spots(10). The seeds have long been used

in folk medicine as a lactagogue, aphrodisiac, diuretic, antis -corbutic,
antimicrobial, to disintegrate renal calculi and induce vomiting (11). Flanders
and Abdel-Karim (12) provcd that Eruca sotivu sccd oil contain 93.8 % fatty
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acids: 6.7 Yosaturated acids, 58.5 %erucic acid, 4.5 % oleic acid , 28.5 % linoleic
acid and I-2 % linolenic acid. according to EL-Gendy ( l3), Eruca Sativa oil
increased RBC's count and its haemoglobin content. Analysis of serum elements
revealed normal concentrations of sodium, K and Mg following Eruco Sativa oil
treatment whereas iron concentrations increased as the dose increased. The
seeds and tender leaves are known in Arabian countries to increase sexual desire
and are considered to be an aphrodisiac. It is also used as a carminative and to
alleviate abdominal discomfort and improve digestion.And the powdered seed
possesses antibacterial activity, but no alkaloids have been isolated (la). In view
of the common use of this plant, both as food and as herbal medicine, the aims
of this study were to determine chemical composition as well as antibacterial
activity and evaluation of the possible histopathological effects of methanolic
seeds extract of Eruca sativa(L.) on selected organs of the male mice.

MATERIALS AND METHODS
PIant sample collection
$eeds of E. sativa were obtained from the local herbal store, Baghdad, Iraq in

April 2012, and the identity of these seeds were confirmed by an expert a plant
taxonomist Dr. Ali Al-mosawi , Department of Biology, Baghdad University,
Baghdad.

Preparation of seed powder:
The seeds were rlanually cleaned to remove all foreign matter such as dust, dirt,
stones and chaff and washed under running tap water, air dried and then
homogenized to fine powder using electrical grinder and preserved in plastic
bags at 4"C for further analysis.

Extraction of plant material:
Extract of seeds were obtained according to following methodology
oAqueous extraction
l0g of air-dried powder was added to 100 ml of sterilized distilled water in a
conical flask,pluged with cotton wool and kept for 24 h. After 24h the extract
rvas filtered using Whatman filter paper NO.1 and centrifuged atx100009 forl5
min the supernatant was collected. The procedure was repeated twice and the
supernatant was evaporated to dryness using oven at 40"C and was later stored
at 4oC until used for antibacterial testing (15).

oMethanol extraction
40 g of the powdered seeds was wrapped in a filter paper and placed in a
soxhlet for 6h and extracted with organic solvent absolute methanol. The
ertraction was done until the solvent in the soxhlet turned colourless. The
extract \vils concentrated by recovering the solvent using the soxhlet apparatus
tuntil the extract becarne just pourable . And placed in oven at 400c to dry (16).

ll

″
　

＼

　

二ヽ



A Study of Antibacterial Activity And Histological Effects of Eruca Saliua (L.) Seeds On Male Mice
Asmma

oPlant extract were filterd by syring filter 0.2um.Then The extracts were first
dissolved, 29 of the dried plant extract was dissolved in l0 ml of
dimethylsulfoxide IOO% DMSO to obtain a final concentration of 200mg ml-r.
And then serially two-fold dilutions were made in a concentration range from
200 to 3.125 mg ml-' 1tZ;.

Total oil was extracted by using solvent extraction in which 150 g of powdered

sample was placed into cellulose paper cone and extracted by using light
petroleum ether b.p 40"C -60oC in a 5 liter Soxhlet extractor for 8 h (18). Total
oil was then recovered by evaporating solvent using rotary evaporator and

residual solvent was removed by drying in an oven at 60'C and preserved at 4oC

in air tight sealed glass vials covered with aluminium foil until used.

Proximate analysis:
Proximate analysis of seed samples consists of
1- Moisture and dry content
Total moisture of the sample was determined according to (19).
Dry content was calculated by subtracting value of moisture content from 100.

2- Crude Protein
Kjeldahl's method (19) was used to estimate nitrogen content and total crude

protein using factor (6.25).
3-Crude fibre and ash content
Crude fibre content and ash content was determined by using methods of (19).

4- Crude fats
Crude fats in the sample were determined by Soxhlet extraction method using n-
hexane as solvent (19)
5- Total Carbohydrates
Total carbohydrates in the sample were estimated by finding the difference

[100-(crude protein * crude fats + ash + crude fibre)] (20).

For trace elements and heavy metals the plant material was digested with a

mixture of perchloric acid and nitric acid in fume hood (21). Estimation was
done by using Fast Sequential Atomic Absorption Spectrophotometer. Data was

analyzed using computer program SPSS.

Determination of antibacterial activity:
Bacterial cultures:
Total eight clinical isolates which included 3 Gram positive including 2 isolates
of Enterococcus faecalis isolated from urine and I isolate of Enterococcus

faecium isolated from urine too and 5 Gram-negative including Acinetobacter
boumonnii isolated from different clinical specimens sttch as urine(n: l),
wound swabs (n:l), blood(n:l), sputum(n:2) selected for this study . All
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isolates were identified using conventional technique (22) .Active cultures for
experimental use were prepared by transferring a loopful of cells from stock
cultures to flasks and inoculated in Luria-Bertani (LB) broth medium at 37oC for
24 h. Cultures of each bacterial strains were maintained on LB agar medium at

4oC and subculture every 15 days interval as well as at -200C by making their
suspension in l0o/o glycerol.

Preparation of inoculum :

A loopful of isolated colonies was inoculated into 4 ml of peptone
water,incubated at 370C for 4h.This activity growing bacterial suspension was
then adjusted with pepton water so as to obtain a turbidity visually comparable
to that of 0.5 McFarland standard prepared by mixingO.5ml of l.75Yo wlv
barium chloride dehydrate (BaCl.2HzO) with 99.5m1 of lo/o V/V sulphuric acid
(H2SO4).This turbidity is equivalent to approximately 1.5 x108 colony forming
units per ml CFU/ml (23). This 2-h grown suspension was used for
further testing.

Agar well diffusion method :

Screening of antimicrobial activity was performed by well diffusion technique
(2a). The Mueller Hinton Agar (MHA) plates were seeded with 0.1 ml of the
standarized inoculum in LB broth suspension containing 107 cfu/ml of bacteria
(25). The inoculum was spread evenly over plates with glass spreader. The
cultured plates were allowed to dry in the incubator at 25350C for 20 minutes.
A standard sterilized stainless steel cork borer of 8 mm was used to cut uniform
4wells at the distance of approximately 3 cm on the surface of MHA,and 100 pl
of each extract was introduced in the wells.
Tr.vo wells were for sample, 100 pl of each dilution 200 and 100 mglml, was
poured into each well. Before incubation, all Petri dishes were kept at 4"C for 4
lr. And incubated at 37'C for 24 hours .The diameter of the zone of inhibition
against the tested bacteria was measured in millimeter and compared with
DMSO, gentamicin 40mg/ml were used as negative and positive controls
respectively. The bacteria with clear zone of inhibition of more thanl2 mm
\\'ere considered to be sensitive.

Minimu m inhibitory concentration (MIC):
Minimum inhibitory concentration of the effective seed extracts was worked out
by agar dilution method (26). Muller Hinton agar plates containing varying
concentration 3.125-200 mg/ml of different seed extract were prepared and
inoculated with 0.1mI of the inoculums.The plates were incubated at 370C for
24h and the lowest concentration of the extract causing complete inhibition of
tlre bacterial groMh was taken as MIC (21). The results were compared with
Di\lSO, gentamicin 40 mg/ml were used as negative and positive controls
respectively.
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Experimental animals:
Twelve male Albino mice were used for the experiment. They were obtained
from the animal house of National Center For Drug Control and Research,
weighing between 23-25 g, The animals were housed in separate cages, and kept
under controlled environmental conditions of temperature (25 + 50C), relative
humidity (50 + 5)% and 12 hour light/dark cycle. and food with commercial
feed pellets and water ad-libitum. All animals were treated in accordance with
the National Institutes of Health Guide for the Care and Use of Laboratory
Animals (28).

Experimental Design:
Twelve male albino mice were randomly selected and divided into four groups
A, B, C and D of three animals each. Groups A, B, C and study groups were
treated orally 4, 40and 400mg/kg bd. wt with of methanolic seeds extract of
Eruca sativa respectively, while group D control received equivalent quantity
normal saline for the same period. Animals received their doses once a day at
5:00 pm daily orally, via polythene cannula for a period of 14 days. The mice
were observed daily for clinical/pharmacological signs of toxicity, throughout
the period of study. At the end of the treatment period, the mice were humanely
sacrificed by cervical dislocation. Internal organs including liver, kidney, heart,
testis were surgically removed. , physically examined for possible lesions, The
specimens for histopathology were fixed in l0oZ neutral, buffered formalin for
l8 h at 4"C.

Histological examination of vital organs:
The fixed tissues of mice were dehydrated with progressively increasing
concentrations of ethanol. The tissues were passed through xylene solution to
clear the ethanol and facilitate molten paraffin wax infiltration 55"C. After that,
they were embedded in a wax block. Paraffin sections of 3-4 pm thickness were
cut with the rotary microtome and placed on cleaned glass slides. Finally, the
sections were stained with hematoxylin and eosin. Photomicrographs of the
slides l0x were taken for histological examination and the slides in tests were
compared to that
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RESULTS AND DISCUSSION
Table-l: Reveals the proximate composition of Eruca sativa seeds. Seeds contain moisture
6.60/o,Crude Proteins 25-l7yo, Crude frber2.4oh, Totalminerals ash 9.1o , Crude fats
Proximate and element contents of of Eruca sativa seeds.

Nutrients Seeds(%)

Moisture 6.6

Crude Proteins 25.17

Crude fiber 2.4

Total minerals(ash) 9.1

Crude fats 23.82

Total Carbohydrates 35.4

Elements Concentration (ug/g)

Cu 0.0705

Pb ND
M2 3.8427

Fe 0.4480

Cd 0.0035

Co 0.0034

ND -lndicates not detected

Their moisture contents are relatively low and could imply long shelf life. The
importance of moisture in the body of organisms cannot be overstated. It acts as

a dissolving medium for substrates, transport materials, regulate temperature, etc
(30). The protein contents of the investigated samples 25.l7oh.Aside
contributing to diets, the relative impact of proteins in body system should not
be over looked. As chemical compounds, they repair and replace worn out cells,
form structural and globular materials that holds the body, form blood proteins,
boost immune system, etc (31). Dietary fibres alter the colonic environment in
such a way as to protect against colorectal diseases. It provides protection by
increasing faecal bulk, which dilutes the increased colonic bile acid
concentrations that occur with a high fat diet (32). Ash constituents of the
investigated samples could be related to their mineral contents and these
minerals, which are mostly in forms of chemical compounds, play numerous
functions towards the improvement of health in the body of organisms (33).
Generally, fats have many functions. Aside insulation and conservation of body
temperature in organisms, their fatty acid components, have been reported to
improve health (34), Carbohydrates are related to energy generation (33).
Obsen ed carbohydrates in the investigated samples may be an indication that
the samples could produce energy to power the cells and tissues of the body on
consumption. And the results indicated the presence of elements such as Cu, Pb,
Mg. Fe, Cd, Co in concentrations 0.0705, 0.0000,3.8427, 0.4480, 0.0035,
0.0034 ugig respectively Table(2). Copper helps in the absorption of Iron, it is
therefore often seen 'uvith lron naturally (35). magnesium Mg are reported to be
responsible for the repair of worn out cells, strong bones and teeth, building of
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red blood cells and for body mechanisms .And Iron is important for the building
up of red corpuscles, essential for formation of haemoglobin, the oxygen -
carrying pigment in red blood cells. Iron is used against anaemi4 tuberculosis
and disorder of growth (36). The absence of lead and negligible amounts in
both cadmium, and cobalt could be an indication that the investigated samples
are free of toxic metals(37). The biological effects of the trace elements in living
system strongly depend upon their concentration and thus should be carefully
controlled especially when herbs and drugs are used in human (3g)

The antibacterial activity of the aqueous, methanol, oil seed extracts
of Eruca sativa against eight bacterial strains were examined in the present
study and their potency were quantitatively assessed by zone of inhibition which
are reported in Table (2).The antibacterial activity was noted to be in dose -dependent manner i.e. 200mg/ml showed higher activity than 100 mg /ml of
methanolic extract against among tested bacteria .The diameters oigrowth
inhibition zone ranged from 13-21 mm .The methanol extract showed iimilar
activify on Gram -ve and Gramrve. on the other hand oil extract of Eruca
sariva seeds had great antibacterial activity against all the bacterial strains. The
diameters of groMh inhibition zone ranged from l3-3 lmm. However, none of
the aqueous extract showed any activity against all organisms tested.positve
control gentamicin had averuge zone of inhibition of Lg.6mm. The negative
control did not show any zone of inhibition. on the other hand ,oil extrict of
Eruca sativa seeds had great antibacterial activity all the bacterial strains. The
diameters of growth inhibition zone ranged from (13-3rmm).The resurts
indicated that oil seed extract of Eruca sativa showed the highest
activity among all the tested extracts and inhibited the growth of all the bacterial
strains. The findings of the present study are in agreement with the previous
report that shown maximum zone of inhibition was observed from seed oil
followed by methanolic seed extracts of Eruca sativa from all bacterial strains
(39). Since the discovery of the first antibiotic, penicilrin, the need for
antimicrobial agents is yet to be satisfied. This has been attributed to the
emergence of antibiotic resistant strains of micro organisms (40). As a result,
there is a continuous search for antimicrobials from 

-plant 
,or.""r. ena rnany

workers believed that antimicrobial activity of Erica oil is mainly due to
higher concentration of Erucic acid, which was present in both free and
triglyceride form (41).
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Table-2:Antibacterial activity of aqueous, methanolic and oil seeds extracts of Eruca sativa
showing zones of inhibition at different concentrations of the extract.

Test microorganism Zone of Inhibition diameter mm)
rqueous Methanol Oil

1 Aci nelo bacter b aumanni i s 19 22

Ac ine tobac te r baumannii s 30

Ac i ne to bac ter baumannii W 21 30

4 Ac ine to bac ter baumannii 25 16

Ac i ne t o bac te r baumanni i 19 14
う
ι 19

Enterococcus faecalis 22

7 Enlerococcus faecalis 17

Enterococcus faecium u

Concentration of extract(mg/ml) 00 00 200 100 )00/O* C十

s=sputum,w:wound swabs,b=blood,u=urine,+C=Gentamicin 40mg/ml , -C: DMSO, - = no zone of inhibition,
l00o/o* = concentration.

The minimum inhibitory concentration (MIC) for Gram -ve and Gram +ve
bacteria was determined Table(3). The methanolic and oil seed extracts showed
antibacterial activity in the concentration of 25mglm|6.25o/o respectively ,for
Gram-ve and +ve bacteria .Whereas , MIC value of reference compound
Gentamicin was found in 2.Smglml.For both Gram - ve and +ve bacteria
showed.

Table -3: Minimuni inhibitory concentrations of methanolic and oil seeds extracts of Eruca
sativa.

- = No grorth ,+ = Growth, M= Methanol(mg/ml), O = Oil(%),

The presence of zones of inhibition on the seeded agar plates showed that the
plant extract possesses antibacterial activity on the tested organisms which
included both Gram positive and Gram negative organisms. Although the zones
of inhibition were lower than that exhibited by the standard drug gentamicin,
this could be due to the fact that the plant extract is crude and contains other
constituents that do not possess antibacterial property. Also the ability of the
extract to diffuse through the gel may be hindered because of large molecules
stearic hindrance. At higher concentrations of the extract, the zones of inhibition
r.vith the standard drug r.vere comparable. Eruca Sativa is known in Egypt as

Test nricroorganisnr Concentration of extract

100 100% 50 50シ6 25 25°/0 12.5  1250/。 6 25625°/0 3 125 3125%
M M 0 M 0 M 0 M 0 M 0 M 0

l A c i ne to bacle r hountan n i i S + + + +

2 A c ine to bacte r baumann i i + + + +

J .4c ine to bacte r baumann i i + + + +

.4c ine to bacte r baumann ii u + + +

5 Ac i ne to bacte r baumanni i + + + +

6 Enlerococcus faecalis U + + + +

7 Enterococcus faecalis U + + + +

Enterococcus faecium U + + +

t7
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Gargir. The seeds have long been used in folk medicine as a lactagogue,
aphrodisiac, diuretic, antis -corbutic, antimicrobial, to disintegrate renal calculi
and induce vomiting(42). Plant derived antimicrobial compounds might inhibit
bacteria through different mechanisms and provide clinical values for the
treatment of infections caused by resistant microbes (43). In control group no
structural changes were identified by histopathology in the heart, liver, testes,
and kidneys suggesting that these animals were healthy and the conditions under
which the experiment was conducted were proper. Histological sections of the
heart, Iiver, kidneys, and testis derived from Lxperimental mice treated with
methanolic seeds extract of Eruca sativa 4,40 mglkg bd./day for 14 -days
appeared normal when compared with the control giorp *ir.r.^ serious
abnormalities were observed in sections from mice treated with a dose 400
mg/kg bd. /day. Histological sections of the liver derived from mice treated with
the dose of 400 milkg bd. /day, showed sinusoidaldiluted and fany changes
compared to the controls (Figure l). The findings of the present study urJin
agreement with findings of Abdelgadir et at., (44) in the liver of Wister rats had
taken seed extracts of Lawsonia inermis. Liver is the major site of
detoxification in the body for all drugs/toxins. Therefore it is an important organ
l-n any toxicological study (45). Interestingly, many medicinal ptants have been
found to be toxic to the liver suggestive of a possible toxic effect of Henna
leaves at high dose to rats (46). And distruction of basement membrane of the
seminiferous tubules. was observed in histological sections of testis derived
from mice treated with 400mg dose compared 1o the control (Figure 2) these
finding agreed with the work of @7). There were no observable microscopic
lesions in the heart and kidneys the mice in the group.

Figure- l:H&E stained sections of Liver at l00X magnification.
la) Liver sections of control animal showing norril histology (black arrow).
lb) Liver sections of treated animals ( with methanolic seeis extract of Eruca sativa),

. of dose 400 mg/kglday for 14 - days, showing I- sinusoidal diluted and 2- fattychanges(black arrow).
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Figure-2:H&E stained sections of Testis at l00X magnification.
2a) Testis sections of control animal showing normal histology (black arrow).
2b) Testis sections of treated animals ( with methanolic seeds extract of Eruca sativa) of
dose 400 mg/k{day for 14 - days, showing destruction of basement membrane of the

seminiferous tubules (black arrow).

The result of the work showed two harmful effects that are consistent with the
treated group of animals ( with methanolic seeds extract of Eruca sativa), of
dose 400 mglkglday for 14 - days. It is therefore necessary for each plant to be
scientifically screened for safety before it is registered for use by drug regulatory
authorities.
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ABSTRACT
Out of 25 spont potatoes samples from local inarkets in Baghdad city.Six isolates

from E印″″ θあり19α′腸θ″′Were obtained(24%).The iSOlate that gave higher
pectatc lyasc acti宙 ty was choised to puHfy pectate lyasc through two stagcs Of

puriflcation including(ethanOl precipitation and gel flltration by Sephacryl S‐ 100)

、vith 35.2¨  fold puriflcation, 60 U mg‐ l speciflc activity and 360/O yield. Thc

molccular、 vcight ofthe cnzymc、 vas 42 kDa by gel flltration chromatography.Thc

maxiinum activity ofthe enzymc、 vas lound after 25 nlin incubation at 50° (〕 and pH

8.5.The addition of phenolic acids(0.05 mM)and thiOls(l mM)had inhibitory

effect on the enzyme activity except L― cystine that sho、 ved an increasc in the

enzynlc activity to l150/0.The enzyme revealed maxirnum activity in the prcscnce

of polygalacturonic acid(0.1%W/V)as subStrate at pH 8.5 and 50° C.

INTRODUCTION
Enクリ′jα ε力/ノsα

“
′力θη2′ is a grarll― negative,facultatively anaerobic,rod―

shaped bacteria and belongs to family Enterobacteriaceac[1,2].This

bacterium is a sott rot pathogen degrading succulent fleshy plant organs

such as roots,tubers,stenl cuttings and thick leaves.It is also a vascular

wlilt pathogen, colonizing xylem and beconling systenlic within the

plant[3,4],alsO it iS able to survivein the soil[3].

I,7■ッ′″′α `力 rノsα″′力θ″?′ is a plant pathogen which can cause disease in a

、vide range of plants,including bananas,rnaize,and onions,but is best

known in temperate regions for causing blackleg(stem rOt)and tuber

sott rot in potatoes its success partly lics in its ability to produce many

pectinases that are able to nlacerate and break do、 vn the plant ceH、vaH

nlaterial. This exposed palt of the plant releases nutrients that can
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facilitate bacterial growth. Tubers are an important source ofthe disease
for potatoes [1,3,5]. Blackleg symptoms are expressed when Erwinia
chrysanthemi predominates in rotting mother tubers, invade the stems
and multiply in xylem vessels under favourable weather conditions[6,7].
Pectins are high molecular weight acid polysaccharides primarily made
up of o-( l---4) linked D-galacturonic acid residues with a small number
of rhamnose residues in the main chain and arabinose, galacose and
xylose on its side chain [8,9]. Pectinase is a generic name for a family
ofenzymes that catalyse hydrolysis ofthe glycosidic bonds in the pectic
polymers-pectinases are one of the most widely enzymes in
bacteria,fungi and plants [9). Erwinia chrysanthemi pectinases include
pectin esterase (E.C.3.l.l.ll), polygalacturonase (E.C.3.2.1.15),
galacturan 1,4-o-galacturonase (8.C.3.2.1.67), exopoly-o-
galacturonosidase (8. C.3.2. I . 82), endo-pectate lyase(E.C .4.2.2.2),exo-
pectate lyase (8.C.4.2.2.9) and endo- pectin lyase (4.2.2.10), classified
on the basis of their mode of action [4,8,10]. pectate lyase is an enzyme
involved in the marceration and soft rotting ofplant tissue. pectate lyase
is responsible for the eliminative cleavage of pectate, yielding
oligosaccharides with 4- deoxy-alpha-D-mann-4-enuronosyl groups at
their non-reducing ends[l l].
Pecate lyase has great commercial significance in industrial
applications, such as extraction and clarification of fruit juices,
maceration of vegetables, scoring of cotton fabric, refting of flax, degu
of plant fibers, waste water treatment, oil extraction, eat and coffee
fermentations,bleaching of paper, in poultry feed additives and in the
alcoholic beverages and food industries[12,13,14]. For these reasons,
the aim of this study was aimed to purifu pectate lyase from Eruinia
chrysanthemi and to characterize this enzyme by detection of its
molecular weight, the optimum conditions for its activiw and the effect
of some materials on its activity.

MATERIALS AND METHODS
Collection of samples
Twenty- five spoilt potatoes samples were collected from local markets
in Baghdad city. These samples were analyzed according to the method
that described by[5]. Briefly, 25 g of potatoes sample was blended
with 200 m[ peptone water 0.loZ by using a blender for 2 min and
incubated at 30oC for l8-24h.

Isolation and identification of Erwinia chrysonthemi
One loopfull of potatoes samples was plated on blood agar and
MacConkeys agar, then incubated at 30.C for l8-24 h. for isoLtion ol
Emyinio spp., cells rvere grown on pT mediurn that containing the

24
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following [g/L]:(polygalacturonic acid, 5;NaNO3, 1;KzHPOa,
4;MgSOa.6HzO,0.2;lN NaOH,lml and agarose,lS) [6].Several
biochemical tests were done to differentiate Erwinia chrysanthemi from
the other species. These include the following tests:a negative indol test,
a positive lipase test, ability to phosphatase and lecithinase production
and inability to produce acid from trehalose and maltose[17,18,19].In
addition to these biochemical tests, API 20E identification was used to
differentiate Erwinia chrysanthemi fromthe other species.

Pectinolytic activity on media
10pl of cultures were placed into wells (5 mm in diameter) in Luria-
Bertani agar plates supplemented with 0.4%(w/v) polygalacturonic acid.
After growth, plates were flooded with lM CaCl2 and pectinase-
producing colonies were detected by the appearance of a halo around
themf2},2l).

Pectate lyase assay
Pectate lyase activity was assayed by adding 0.3 ml of dluted sample to
a solution containing I ml of 0.9% polygalacturonic acid and 0.7 ml of
50 rnM glycine buffer pH 8.5 containing 0.5mM CaCl2. The mixture
was incubated at 50'C for 30 min. After incubation, 2 ml of dinitro
salicylic acid (DNSA) reagent was added and the solution was boiled
for 5 min to stop the reaction. The absorbance was measured at 232 nm
and the galacturonic acid content was obtained by using calibration
curve relating galacturonic acid concentrations (0-2.5 mM) to 232 nm.
One unit of pectate lyase activity was defined as the amount of enzyme
that released I pmol of reducing sugars (galacturonic acid) from
polygalacturonic acid per minute[ 1 3,20,22f .

Determination of protein concentration
This was determined by the method of Lowry[23] by
spectrophotometric assay at 600 nm in each stage of pectate lyase
purification.

Purification of pectate lyase fom Erwinia chrysanthemi
Enrinia chrysanthemi cells were grown at 3OoC in shaker incubator
for l8-24h in Pl-producing medium (per litre: polygalacturonic acid,5g;
Na2HPOa, 0.5g; KH2POa, 3g; MgSOa.7H2O,O.2g, (NHa)SOa,3g and
casamino acids,5g)[24]. Erwinia chrysanthemi extracellular pectate
lyase rvas purified by a modification of the method used by Memillan et
al.l25). After centrifugation at l0000xg for 30 min at 4"C the
supernatant was curefully removed and pectate lyase activity in
supernatant (crude enzynre) was assayed.
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Pectate lyase was purified to homogeneity by chilled ethanol(60%)
precipitation and column chromatography. The partial purification of
enryme was done by adding chilled ethanol(60%) to crude enryme and
keeping it for overnight incubation. The precipitates thus obtained were
spum at 1500 rpm for l5 min at 4oC. The pellet obtained was dissolved
in minimum volume of assay buffer (20 mM Tris-HCl buffer), pH8.5. It
was again centrifuged at 2500 rpm for 20 min at 4"C to obtain a viscous
sample and for this sample pectate lyase activity was assayed. The
precipitated enzyme was filtered through 0.221t filter, and 2 ml of this
filtered precipitated enzyme was loaded on gel- permeation column
sephacryl S-100(bed volume 120 ml and dimensions(1.5"68cm)) which
had be equilibrated and washed with 20 mM phosphate buffer (pH 7.5)
and the elution done by the same buffer. All the eluted fractions were
estimated for enryme activity and absorbance at 280 nm. The fractions
showing the highest pectate lyase activity were pooled and assayed for
protein content. The specific activity of purified enzyme fractions was
compared to that of crude enzyme and fold purification was calculated.

Characterization of pectate lyase
1-Estimation of the molecular weight
The relative molecular weight of the purified enryme was estimated by
gel filtration according to the method that described by[261. Gel
filtration was carried out in Sephacryl S-100 column. This column was
equilibrated in 20 mM phosphate buffer (pH 7.5). The void
volume(vo) was determined by using blue dextran. Elution
volumes(ve) of proteins of known molecular weight (Bovine serum
albumin[67kDa], ovalbumin [43kDa],chemotrypsinogen A[25kDa] and
ribonuclease A [3kDa] dissolved in 20 mM phosphate buffer) were
measured and used as reference standards in pectate lyase native
molecular mass determination. The relationship between (VeA/o) and
log molecular weight for standard proteins was plotted to obtain the
standard curye. The molecular mass for pectate lyase was evaluated
from incidence (Ve/Vo) value for pectate lyase on the standard curve.

2-Optimization of temperature and pH
The optimum temperature and pH of the enryme were determined by
measuring the pectate lyase activity at various
temperatures(35,40,45,5,55 and 60"c) in 50 mM glycine- NaoH buffer
(pH 8.5) and pH values(6,6.5,7,7.5,8,8.5 and 9) at 50"c using different
suitable buffers such as 50 Mm sodium phosphate (pH 6,6.5,7,7.5 and
8) and 50 mM glycine- NaOH(8.5 and 9), respectively.
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3-Optimization of incubation time
Optimum reaction time was determined by incubating the reactants for
different time intervals(5,10,15,20,25 and 30 min) and performing the
assay for pectate lyase activity at optimized temperature and pH.

4-Su bstrate s pecificity
A study of substrate specificity for pectate lyase from Erwinia
chrysanthemi was made by using polygalacturonic acid, pectin citrus,
pectin apple, potato dextrose agar and amylopectinf27|.

S-Effect of phenolics
The assay was performed in the presence of various phenolic acids
(chlorogenic acid, p-coumaric acid, ferulic acid, 2,4-dinitro salicylic
acid and cinnamic acid) at a final concentration of 0.05 mM in 50 mM
glycine- NaoH buffer, pH8.5, by preincubating the enzyme for 5 min at
37"c before starting the reaction with polygalacturonic acid[28].
6-Effect of thiols reducing agents
A study of different thiols was performed by preincubating the enzyme
(0.3 ml) for 5 min at 37"c before starting the reaction with
polygalacturonic acid making the final concentration of thiols to 1 mM
with 50 mM glycine-NaOH buffer, Ph 8.5[20].

RESULTS AND DISCUSSION
Isolation and identification of Erwinia chrysonthemi
In this study the results revealed that 6(24%) isolates of Envinia

chr.y'santhemi were obtained out of 25 spoilt potatoes samples. This
bacterium causes blackleg of potatoes of which it is the chief, if not the
only cause, in cold climates. However, in warmer climates Enuinia
chrysanthemi and Erwinia carotovora can cause similar or identical
symptoms[29]. Erwinia chrysanthemi survived for 5 months at
temperatures of 1OoC and 20oC and relative humidities of 8l and g3o 

,
and temperatures of 30oc and 35"c[30]. uesu g et al.,[3 I ] were reported
that Erwinia chrysanthemi strains were isolated from potatoes,
cucumber, broccoli, radish, tomato and sweet pepper. Erwinia
carotovora and Erwinia chrysanthemi can cause symptoms similar to
blackleg and contribute to tuber rotting, also Erwinia chrysanthemi can
cause a slow wilt in the field with darkened vascular tissue and a brown
discoloration in the stems[32,33].

Pectinolytic activity on media
By measuring the diameter of clear zone of lysis in Luria- Bertani agar
plates strpplemented rvith polygalacturonic acid, six isolatcs of Envinia
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chrysanthemi were tested for detection the pectate lyase activity (figure-
r ).

Pl P2 P3 P4 P5 P6
lsolate number

Figure-l: Activity of pectate lyase with respect to clear zone formation from
different Erw inia chrysanthemi isolates

According to figure( I ) we can conclude that Erwinia chrysanthemi p5
produced pectate lyase in higher level, therefore; this isolate was
chosen for purification experiment. The pectinases are inducible
enzlmes that require the presence of the inducer to be synthesized.
Atthough pectin is a natural inducer for pectinases production, its
elevated cost makes it difficult to use it at industrial level[9].
In a study done by Kuhad el a/., [8] repo(ed that pectinase production
was optimal when a combination of glucose and citrus pectin was added
along with urea in the basal medium devoid ofyeas extract and peptone,
also found that amino acids and vitamins greatly induced pectinase
production. While Torres et al .,[9] showed that the agricultural products
containing pectin and other polysaccharides have been used for
pectinase production. In addition,El-hendawy and Osman[34] found that
the addition of glycine betaine to the media containing NaCl increased
the extracellular enzyme activity (pectate tyase) and reduced the
activity of the cell associated enzyme.
Purification of pectate lyase

In the present study two steps purification procedure
consisting of ethanol precipitation and gel filtration chromatography
was developed to obtain a highly purified pectate lyase from Erwinia
chrysanthemi. The effectiveness of each purification step is given in
table( I ).
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Table- l :Purification of extracellular pectate lyase produced by Erwinia

The starting material for the purification was 95 ml of the concentrated
crude enzyme solution containing 33 mg of protein ml-l with specific
pectate lyase activity of 1.7 U rng-'. The addition of ethanol solution at
60% saturation to the crude extract led to rise in the specific activity to
10.2 Umg-r and revealed 6 fold of purification with 49% pectate lyase
yield. In the last purification step the enzyme was purified about 35.3-
fold with specific activity of 60 U rng-' giving a yield of 360/o after
Sephacryl S-100 gel filtration chromatography (figure-2) which resulted
in almost a single peak when absorbance was recorded at 280 nm.
Pectate Iyase was purified from other species of Erwinia, such as

Envinia carotovora subsp. atroseptica with 32Yo recovery by ion
exchange chromatography on a S-Sepharose fast flow column[25]. In
contrast, this enzyme was purified from the same bacteria by using the
same column with 42Yo recovery[35]. Pectate lyase was Also purified
from many fungal species such as Amycolata sp. by anion- and cation-
exchange chromatographies followed by hydrophobic intraction
chrornatography with 37 % recov eryf27 ].

# protein activity

-a- pectatelyaseactivity

Fractions n umber(Sm/tube)

Figure-2:Gel filtration of pectate lyase produced by Erwinia
chrysanthemi by using Sephacryl S-100 column (1.5x68cm)at flow rate
0.4 ml/min and fractions of 5 ml/tube were collected
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Characterization of pectate lyase
The molecular weight of purified pectate lyase was evaluated by gel
filtration with Sephacryl S-100. The results showed that the purifLd
pectate lyase of approximately 42v,Da (figure-3). Many studies [9,35]
revealed that the molecular weight for Erwinia carotovora and Erwinia
areideae were 3l and 28 kDa, respectively. In the other hand, an
extracellular pectinase that purified from Acrophialophora had a
molecular weight 35000 daltons by SDS-pAGE[36].

The purified erqtme exhibited optimum pectate lyase activity at
50oc (figure-4) and at pH 8.5(figure-5). pectate ryase produced by
Erwinia chrysanthemi has a pH optimum of 8-10[37]. [9] reported that
Erwinia areideae pectinase was reached to its optimum activity at 40oC
and pH 8. In contrast, Bacillus sp. pectate lyase was most active in a
narow alkaline pH values, showing the highest activity at pH 10[20].
The purified enryme that produced by pseudomonas Jluorri"rn, t * u
molecular weight of 42300 daltons and this enryme is maximally active
at pH 9.9[28).

4 4.2 4.4 4.6 4.8 5

Log. M.W.

Figure-3:The standard curve of determinarion molecular weight of pectate
lyase by gel filtration on Sephacryl S-100
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The maximum activity of pectate lyase from
obtained when 20pl of enryme after 25 min
of 8.5 were used(figure-6)

Yol.24,No I,2013

Erwinia chrysanthemi was
incubation at 50oC and pH
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Figure-5:Effect of pH on the activity of

510
pH values

pectate lyase from Erwinia chrysanthemi
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Figure-6:Effect of reaction time on the activity of pectate lyase from Erwinia

chrysanthemi

The purified pectate lyase from Erwinia chrysanthemi showed
maximum activity with polygalacturonic acid (0.1% w/v), but it
decreased with all other substrates such as amylo pectin, potato dextrose
agar, pectin citrus, and pectin apple indicating that polygalacturonic
acid might be the suitable substrate for maximum enzyme activity
(table-2).
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Table-2 : Effect of substrates

Pectate lyase activity was inhibited in the presence of thiols
compared to the control. only L-cystine activated the reaction at I mM
concentration and showed enryme activity 5.20 u ml-l compared to 4.5
U ml-r of control (table-3). Meicuric chloride was the stronglst inhibitor
of enzyme at I mM concentration followed by ascorbic acid.
Antioxidants such as mercapto-ethanol cleaves the disulfide bonds in
the protein structure to thiol groups which can then cause disulfide
exchange and this improper linkages of disulfide bonds were
responsible for reduction in biological activity of protein[3g].

Table-3:Effect Ofthiol from

Phenolic acids, namely, cinnamic acid, chlorogen acid, p-coumaric acid,
ferulic acid and 2,4- dinitro salicylic acid inhibitld the enzyme
activity.cinnamic acid showed maximum inhibition of enryme activity
followed by 2,4- dinitro salicylic acid (table-4). denaturing ug.ni,
destroy the native conformation of a protein, these ugrr1, iorrn
hydrogen bonds with the peptide bond, destabilizing the secondary
structure of water, thereby increasing the solubility of nonpolar side
chains and weakening the hydrophobic interactions that help tb stabilize
the native conformation[39].
Table-4

Of

Sahira

on actlvtty of pectate lyase fr'om Erwinia chrysanthemi
Substrate Enzyme act市 ity(lU/ml) Relative activity(%)

Polygalactrunic acid
‐
4.5 100

Amylo pectin 0_23 ξ
′

Potato dextrose agar 0.21 5
Pectin citrus 0.45 10
Pectin apple 0.81 40

exp€nment was carried out at a

: Errecr or rnrots on acttvlty ot pectate lyase liom Erwinia chrttsanthemi
Thiols(lmM) Enzyme activityflU/ml) Relative activity(%)

L-cystine 5.20

Ascorbic acid 14
B-Mercaptoethanol 2.41

Mercuric chloride 7
Sodium metabisulphite 2.20 49

Control 4.5 100

:Etttct of phcnolics on activity of pectate lyase from E日 ″′η′α θttnsα″r力θ″2J
Phenolics Enzyme activify(lU/ml) Relative activity(%)

Cinnamic acid 1.64 36
Chlorogenic acid 2.15 48
p-Coumaric acid 1.9 42

Ferulic acid 2 44
2,4-dinitro salicylic acid 40

Control 4.5 100
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Thus, pectate lyase from Erwinia chrysanthemi can be exposed for its
potential applications such as juice clarification, textile, plant fiber
processing, tea, coffee, oil extraction, and treatment of industrial waste

water containing pectinaceous material. In the present investigation,
although pectate lyase from Erwinio chrysanthemi has effectively been

purified and characterized, the enzyme properties may, however, be

further improved via efficient immobilization onto a suitable matrix.
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ABSTRACT
This study was airned to have infolHlation on the distribution ofABO and Rh blood

groups among the mttor ethnic group(Arab population),SO they are useful in

population genctic studies. Blood groups and Rh factor dcterlmination was carried

out by the antigen― antibody agglutination test encompassed 4958 sutteCtS.Thc

results showed the percentages of vanous groups among male and female suttectS,

respectively,wcre recorded as13%and 14.5%(for b100d group A),13.7%and
14.9%(fOr b10od group B),3.8%and 4.8%(for b100d group AB)and 17.5%and
18%(for b100d group O).The Rh positivc and negat市 c distHbution in the studied
population was 90.330/O and 9.660/O respectively. This study concludes to confllHl

that blood group O was the rnost common ofthe ABC)blood group system in the

population studied. AB blood group was quite rarc and Rhesus D was more

common than Rhcsus D negative phcnotype.

INTRODUCTION
Up till now about 400 red cens antigen have been identifled.「 Fhe

mttOrity are inheHted by Mendelian Fashion and ever since the
discovery of ABO blood groups by Landsteiner and his pupils(1),

comprehensive works have accumulated in literature on the relation of

ABO blood groups to transfusion,on its anthropological and genetical

applications, on its usc in medico― legal identiflcation and disputed

paternity and also on its relationship to various diseases.

AH humans and many other primates can be typed for the ABO blood
group.There are different versions of the same gene are referred to as

aHeles, thesc arise by various combinations of the three blood― type

aneles; the A― aHcle, the B― anele, and the C)― aHele and The mode of
inheritance ofthe ABO blood group fo1lo、 vs the multiple anelic mode of

inheritancc and is quite stable to be used to exclude paternity ill
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paternity issues. There are two antigens and two antibodies that are
mostly responsible for the ABo types. It is easy and inexpensive to
determine an individual's ABo type from a few drops of blood. Blood
group typing is the process of testing red blood cells to determine which
antigens are present and which are absent. The need for Frequency
distribution of blood groups is important as it is used in modern
medicine, genetic research, anthropology, and tracing ancestral relations
of humans (2). The ABo and Rh blood groups varies worldwide and are
not found in equal numbers even among ethnic groups (3). All human
populations share the same blood group systems, differing only in the
frequencies of specific types (l).The Hardy-weinberg model describes
a mathematical relationship that allows the prediction of the frequency
of offspring genotypes based on parental allele frequencies. Ii also
predicts that allele frequencies will not change from one generation to
the next, indicative of non-evolution (4).
Blood groups are genetically controlled traits that are suitable for
studying population variation, as they are not subjected to
environmental influence (5). Interestingry, apart from the imjortance of
ABo and Rh blood groups in blood transfusion practice, they are useful
in population genetic studies, researching population migration pattern.
It is, therefore, imperative to have information on the distribuiion of
these blood groups in any population group that comprise different
ethnic groups. However, this present study was investigated to have
information on the distribution of ABo and Rh blood groupr among the
Arab ethnic group.

MATERIAL AND METHODS
All subjects were of known Arab ethnicity tribes from Baghdad
population other minorities and individuals with chronic illness", *.."
excluded. Blood samples were collected from 4958 who were identified
by their national Iraqi ID cards The majority of study population were
from attendants of Al-kindy Hospital Laboratory , Nursing Home
Hospital and Medico-Legal Insritute .Blood testing for ABo unJ nr, 1ny
typing for different reasons were done for unrelated individuals, from
both gend ers(237 6 male,2582 female).
The blood samples of the study population were typed by slide method,

using ABo and Rh (D) Typing Antisera, Biotec Laboiatories, united
Kingdom. Manufacturer's procedural instructions were followed.
Statistical analysis
Preliminary estimates were calculated manuallv as:
p : I - ./B+O, q : I - {A+6, r : ./O (p, q. r denote allele frequencies
and A, B, o denote observed frequencies of brood groups A, B and o.
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Allele frequencies were calculated under the assumption of Hardy-
Weinberg equilibrium Law that says the equilibrium,
(p + q * r)' : p' + q' + 12 + 2pq+ 2rp + Zqr : I

, where p2 is the probability of IAIA and2pr is the probability of IAi (thus
probability of type A : p2 + 2pr), q' ir th. probability of IBIB and 2qr is
the probability of IBi (thus probability of type B : q2 + Zqr), 12 is the
probability of ii (thus probability of type O : ,'), and 2pq is the
probability of IAIB (thus probability of type AB : zpq).
Chi-square test was used to compare observed allelic and genotypic
frequency distributions of the blood group. And we use 52
ABOestimator by SilvaSquare is a program to estimate the allele
frequencies of the ABO blood group system, and perform a couple of
statistical tests on the data, particularly to compare simple heuristic
estimates of the allele frequencies, to show the EM algorithm in action,
to obtain maximum likelihood (IvtI-) estimates of the allele frequencies
and to perform goodness-of-fit tests of the Hardy-Weinberg assumption.
The allele frequencies (p, q, and r) calculated for the ABO locus for
population, assuming Hardy-Weinberg equilibrium. After making
Bernstein's and maximum-likelihood estimate corrections, we obtained
the adjusted estimates of the allele frequencies.

RESULTS AND DISCUSSION
The prevalence of A, B, AB, O, and Rh phenoffpes are shown in Table

-L
Table-l:Prevalence of the phenotype of ABO and Rh (D) in studied by gender

The frequencies of the phenotypes for Rh blood group were 93.92Yo for
DD and Dd and 6.1% for dd. With Rh+ being the more dominant allele
and Rh- expression being almost recessive table 2, figure l.

Table -2:Distribution of the Rh blood groups among Baghdad population

Rh sroup No.(%)
Rh+ 90.330/0(4479)

Rh‐ e.66%(47e)
Total (99。 99%)4958

atron rn

Ｂ‐。。ｄ一　̈
A+ A‐ B+ B‐ AB+ AB‐ 0+ 0‐ Total

～
lale 569 627 50 762 105 2376

Female 674 43 670 799 （
ン 2582
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Table -3:Percen distribut

A:ia

A common pattern on the distribution of blood types among the
populations is seen in Tabre (3) and Figure (2) shows that the ABo
phenotypes were as follows: 35.5 %,2g.{%,27 .s yo and g.6 % for each
of o, B, A and AB blood groups respectively, the pattern observed was
O>B>A>AB. where in blood type o is most p.o,nin.nt, followed by
blood type B, blood type A, then the least commo, UtoJ td;;Gender had no effect on the distribution of both blood group'systems
studied as shown in tables(3).

Figure.l:Percentagedistributionofthe1;on

ion of ABO blood grou n nonulefin
Blood groups A B AB 0
Male 644(t3%) 677(13.7%) 188(3.8%) 867(17.s%)
Female 717(14.s%) 736(14.9%) 237(4.8%) 892(18%\
Total t36t(27.s) r4l3(28.5) 42s(8.6) r 759(3s.5)
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The test of goodness of fit indicates that there is no significant deviation
from Hardy-Weinberg equilibrium among the studied population for the

ABO system table (a). In addition, the chi-square test (with I degree of
freedom) based on allele frequencies showed no significant deviation

for studied population (0.9559 ). However, chi square test showed that

is no significant relationship between ABO blood groups and origin.

The Hardy-Weinberg Law says that at equilibrium, (p + q + r)2 : p2 + qL

+ 12 + 2pq+ 2rp + Zqr:1,so as shows in table (5) the allele frequency's

to be in Hardy-Weinberg equilibrium :0.9999987 neatly to one'

Table -5:Allele Frequency (p, q, r) Variation at the ABO Locus among Baghdad
lati

Figure-2:Percentage distribution of ABO blood group in population

Table-4:D stribution ofthe ABO blood amon ad lation

Prevalence of the ABO blood group in Baghdad

Blood group A (%) B (%) AB (%) O (%) Total (%)

Observed No. t36t(27.s) 1413(28.5) 42s(8.6) 1759(35.5) 4958(1 00)

Expected No. 1374.77 1426.73 409.24 1747.26 4958

X2 test 0.138 0.132 0.607 0.079 0.9559

Pcarsonis x2 test=0.9559 df=I P valuc=0.3282

10n

Allele frequency of the ABO blood groups in Baghdad

Allele frequency D(A) q(B) r(0) Total

Allele frequency 0.199891 0.206466 0.593641 09999987

Stander
Deviation

00042518 00043130 0.0053378

Hardv‐ Vヽcinberg Log Likelihood=‐ 3988 1734P‐ valuc=03139
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Figure‐5:Allele Frequency(P,q,r)Variation at the ABO Locus amOng Baghdad
population

A person's blood grOup is one ofhis physical characteristics can be used

to divide mankind into raccs Phenotype frequencics Of thesc antigens

vary among difFcrent racial groups and Baghdad by its gcographic

locatiOn reprcsents a common basin where severai natiOnalities and

nlinorities livc tOgethcr Arabs, Kurds, Christians and Turhan ln

present study, the frequency distributiOn Of b100d grOup O 
、vas the

highest with perccntage frequency Of 35 59そ fol10wcd by b100d grOup B
and blood group A,and the lcast percentagc frequency is that Of b100d

group AB in the cthnic group as ObseⅣ ed in prcviOus studies(6,7,8,9,

10)table(6)This resuits shOw thatthe ABO b10od groups and Rhesus

factOr frequencies arc in broad gencral agreement、 ″ith most Ofthe othcr
published studies fOr lraqi population which recOrd a high frequency Of

O bloOd type and positive Rh factOr as we see in tablc(6)The results Of

this study in Baghdad population,arc in accOrdance、
″ith MOuhausls and

Jaff ls  studics which rccOrdcd high prevalence Of Rh+ Ovcr the Rh‐

,thesc rcsults draw attention tO thc shOrtage Of ncgativc b100d types in

the pOpulatiOn(7,8,H)

Blood groups diffcr regionaHy and cthnica‖ y, Thc frequcncy Of ABO
b100d grOups and Rh posI市 e suttects amOng the mttOr lraqシ Baghdadi
cthnic group 、vas silnilar tO that reported from neighbOring regiOns

me,n Arabian Gulf populalon,(6,9,lo)table(6),but it was slightly

madc ditttrcnt in cOmparisOn tO prcviOus relcvant studies that includc
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peoples of the Levant Sham like Syrian and Jordanian population , it
was significant increase was recorded with respect to the emergence of
blood group A in the population investigated, and a considerable

reduction wurs noted in blood group 0(12,13), may be because different

populations are under different selective pressures, different alleles,

both "good" and "bad," are present in different populations in different

percentages. Al-Arrayed et al., 200lsays that frequencies of groups A
and B in Bahrain and in neighboring countries of the Arabian Gulf

appear to be intermediate between Europe and South/South-East Asia.

the allele frequency's to be in Hardy-Weinberg equilibrium:0.9999987

nearly to one, the following assumptions are required to hold: random

mating, no mutation, no migration, no stochastic effects or genetic drift

due to small population size, and equal fertilify for all genotype groups

so that no selection is occurring (14).Violation of any of these

assumptions can result to evolutionary change in terms of allelic

frequency distribution (4). These conditions, however, seldom occur

simultaneously, resulting to most populations not exhibiting Hardy-

Weinberg equilibrium and are therefore evolving.

othe
｀
able-6:ABO and Rh b ood phenotypes distribution among other tlon

Population A
frequency

B

freouencv
AB

freouencv
o

frequency
Rh

frequency

References

Iraqi population/
Arab Baghdadi

27.5 28.5 3 5.5 90.33 Ｐｒｃｓｃｎ

ｓｔｕ
ｄ
Ｖ

lraqi population/
Missan province

22.57 33.26 8.75 35.42 8866

Iraqi population/
Basrah province

27.8 29.1 6.3 918

lraqi population/
Kurd

32.47 2384 6.53 3716 91.73

Kurvaiti population 24.1 4.6 44.6 ND (9)

Al Jouf Province /
Saudi population

27.5 2s.5 7.3 39.8 91.2 (6)

Southrvest Saudi
population

33.4 6 92.8

Jordanian
population

38.36 18.04
０
フ 36.62 ND (12)

Syrian Arabs
population

46.25 13.13
う
４ 37.5 ND

Bahraini oooulation 3.44 534 92.82 (10)

Pakistani
population

27.92 32.4 10.58 29.1 90

Nigerian population 19.7 4.7 49 ND
lvlauritanian
oopulation

2828 1856 4.05 4910 9423
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The most widely studied ABo blood groups show that in general, the
allele frequencies of the total population of the world in found to be
Blood group o is the commonest blood group in, followed by A, B, and
AB. More than 9l%o of the study population is Rh positive. Also, we
can conclude that distribution of ABo and Rh blood groups in Kurds, in
addition to being close to the mean of the worrd's population, is closest
to lranians, with similar trend to the neighboring countries, and appears
to be intermediate between eastern (Asian) and western European
(Caucasian) data.

Conclusion
The present study is the first comprehensive study that documents the
frequencies of ABo, in addition, this study will give the chance to
researchers to explore the reasons of increasing of one blood group to
another by linking it to genetic influences and effects of consanguineous
marriages. This study further confirms that blood group o was the most
common of the ABo blood group system in the population studied.
AB blood group was quite rare and Rhesus D positive phenotype was
more common than Rhesus D negative phenotype.
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ABSTRACT
- Finger print's patterns and patterns intensity were examined in a random group

of unrelated (90) adult males from several regions in Baghdad . sample a wnicn
compared with sample B - unrelated (38) adults males from several regions in
Baghdad - .

These finger pattems were analyzed qualitativery and quantitatively,
in order to establish weather or not the dermatoglyphic characteristics can reveal

regional genetic variation .

No significant difference for the all finger patterns incidence for the pattern
intensity index. Thus the present study reveled that, there is no clear differences in
the studied factors in spite of the investigated samples belong to differgnt origins.

INTRODUCTION
Many different Vpes of finger print patterns are called dermatoglyphic
patterns according to Galton 1892 tll. Dermatoglyphic ridges might
correspond to the lines of curvatures of the skin of the embryo at the
time when the ridges were being formed [2]. Another
use of dermatoglyphics has been in anthropology. population studies
reveal distinct variation according to type and sub-type and have been
used to determine the origin of various groups Until recently (when
DNA testing took over), the most scientifically acceptable test to
determine whether twins came from the same egg or not was the
dermatoglyphic test [3].

In biology and medicine using of dermatoglyphics have long been
interested in abnormal psychology and congenital defects. In 197g
studies had been performed in relationship to mental retardation,
congenital heart defects, diabetes mellitus, several child psychiatric
groups, retarded growth, and a number of syndromes[4]. Autosomal
trisomies, Trisomy 2l (Downs Syndrome), Trisomy 13 and lg and
trisomy 8 (Mosaicism) have long been the subjected to studies in
relationship to dermatoglyphic patterns.[5] and schizophrenia subjects,
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In-Vitro Antibacterial Activity Of Proanthocyanidins Against Some Of Pathogenic Bacterial Isolates

radicals [],[3] Phenolics in grapes have been reported to inhibit
oxidation of human low density lipoproteins (LDL) in vitrof4).
Proanthocyanidins are naturally occurring plant metabolites widely
available in fruits, vegetables, nuts, seeds, flowers, and bark [5]. Also
known as procyanidins, these substances are the main precursors of the
blue-violet and red pigments in plants. These compounds are part of a
specific group of polyphenolic compounds the flavonoids.Flavonoids is
further categorized by sub-groups. Proanthocyanidins belong to the
category known as condensed tannins, one of the two main categories of
plant tannins [6].
Proanthocyanidins are high-molecular-weight polymers comprised of
the monomeric unit flavan-3-ol (+)catechin and (-) epicatechin.
Oxidative condensation occurs between carbon C-4 of the heterocycle
and carbons C-6 or C-8 of the affached A and B rings [6] . The
procyanidins Bl-84, characterizedby the C4-C8 linkage, are the most
common dimers, occasionally accompanied by corresponding C4-C6
linked isomers (B5-B8) [7] . The biological properties of flavnoids,
including proanthocyanidins, have been extensively reviewed t8].
In addition to their free radical scavenging and antioxidant activity
[9].Proanthocyanidins have been reported to have antibacterial,
antiviral, anticarcinogenic, anti-inflammatory, anti-allergic, and
vasodilatory actions [5],[0] Proanthocyanidins have also been shown
to inhibit lipid peroxidation,platelet aggregation,capillary permeability
and fragility, and to affect enryme systems including phospholipase 42,
cyclooxygenase, and lipoxygenase [5,9, l0].
Resistance to antimicrobial agents has become an increasingly
important and pressing global problem. Substantial investment and
research in the field of anti-infective are now desperately needed if a
public health crisis is to be averted. Structural modification of
antimicrobial drugs to which resistance has developed has proven to be
an effective means of extending the lifespan of various antibacterial
agents including -lactams and quinolones I l].
The aim of this study is to investigate inhibitory activity of
Proanthocyanidins extracted from ( Vitis vinifera) in vitro on some of
pathogenic bacterial isolates and to compare with the effect of some
antibiotics.

MATERIALS AND METHODS
Preparation of Proanthocyanidins:
Proanthocyanidins was prepared as described by [12] .

Test microorganisms
Eight isolates of pathogenic bacteria : 4 isolates of Salmonella
typhimurium 1,2,3,4 ,one isolate for Pseudornonas aeruginosa ,
Klebsiella alexanderi , Staphylococcus aureus) Escheria coli. were
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collected from Biology department - labs / College of Science/Al
Mustansiriya University the organisms were identified by standard
microbiological techniques including colony morphology, and by Api
Staph, Api20 E biochemical characteristics [3] .

The a ntim ic robial activity of Proa nthocyanidins :

The antimicrobial activity of Proanthocyanidins was determined by agar
well diffirsion method against the isolates of bacteria in this method,
pure isolate of 24hrs growth was cultured in Muller-Hinton Agar plate
(Hi Media, Mumbai, India) by using sterile swab so as to achieve a
confluent growth. The plates were allowed to dry and a sterile cork
borer of diameter 8.0mm was used to bore five wells in each agar plates.
Five concentration of the crude extract were made by dissolving (l)
gram of the crude extract in (2) ml distilled water to obtain 500mg\ml
filteredin Millipore filter paper and used as stock to prepare the other
concentration (100,200,300,400,500) mg\ml .A lOpL volume of each
concentration was applied by micropipette in the wells into Muller-
Hinton Agar plate. Distilled water served as control [14] The plates
were allowed to stand for thr or more for diffusion to take place and
then incubated at 37oC for 24hrs. The zone of inhibition was recorded.
Each experiment was performed in duplicate.
Sensitivity to antimicrobial agents

All isolates were tested against ten different antimicrobial agents
including:

N0. Antibiotics Svmbol Concentration
I Ampicill n Am 10 rncg/disk

2 Augmen n AMC 20110 mcg/disk
3 Aztreonam ATM 30 rncg/disk

4 Ceftriaxone CRO 30mce/d Sk
5 Cephalexin CL 3Omcg/d Sk
6 Ciprofloxacin CIP 5 mcg/disk

7 Doxycycline DO 30 rrlcg/d Sk

8 Erythromycin E 15 mce/d Sk
9 Gentamicin CN 10 mce/d Sk
10 Tetracycline TE 30 mcg/disk

And this was done by takingl00pl of bacterial suspension and streaked
onto a Muller-Hinton agar plate using a sterile cotton swab. After 10-
l5minutes, antibiotic disks were put onto the agar plates using a sterile
forceps then incubated at 37"C for 24 hours. The diameters of inhibition
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zones were measured and bacteria were determined as sensitive or
resistant according to the standard measurements [15] .

RESULTS AND DISCUSSIONS
The study was performed for measuring the antibacterial activity of
Proanthocyanidins which extracted from grape seed (vitis vinifera) seed,
against number of pathogenic bacteria which isolated from different
clinical sample (urine, skin, blood, stool). There were :4 isolate of
Salmonella: Salmonella typhimurium sero var l, Salmonella
typhimurium sero var 2, Salmonella typhimurium sero var 3, Salmonella
typhimurium sero yar 4, and one isolate of Pseudomonas aeruginosa ,
Klebsiella alexanderi, Staphylococcus aureus ,and Escheria coli.
These isolates were tested for antibiotic susceptibility against l0
antibiotic which include : (Ciprofloxacin, Tetracycilin, Gentamicin,
Ampicillin, Doxycycline, Cephalexin, Ceftriaxone, Augmentin,
Aztreonam, Erythromycin), by disk difhrsion method and the results of
antibiotic susceptibility revealed that the isolates showed multiple
drug resistance listed in table I : Pseudomonas aeruginosa isolate was
highly resistance for all tested antibiotics in 100% .While the
percentage of resistance to Staphylococcus aureus was 70% and
sensitive to CN, CRO antibiotic , the percentage of resistance of the
isolate Salmonella typhimurium sero var 1 ,2 and Klebsiella alexanderi
was 600lo, for the isolate 3,4 50yo, and for the isolate of E.coli was 40%o.

, E. coli was less 50% and its sensitive to antibiotics TE, CN, CIP,
CRO, ATM, CL, these results agree with other paper[ 16,17).

Cl P :Ciprofl oxacin(5mcg),TE:Tetracycilin(30mcg),CN :Gentamicin( I 0mcg), AM:Ampicillin
(l0mcg), ATM:Aztreonam (10mcg), DO: Doxycyclirrc(30mcg), CL:Cephalexin(30mcg),CRO:
Ceftriaxone(3Omcg), AMC: Augmentin (20ll0mcg),E:Eryrhrom1,cin( I 5mcg).

Table-l : Antibiotic sensitivity test.
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Zone of inhibition[mm]

Salmonella I S S S R S R R R R R
Sα′″ο″arra 2 S S R R R S R R R
Sα′″ο″
`//a3

S S S R S R R S R R
Salmonella 4 S S S R R S R R R

Slaphylococcu.s
aureus

R R S R R S R S R R

Pseudomonas
aeruginosa

R R R R R R R R R R

Klebsiella
alexanderi

R R R R S S S S R R

Escheria coli R S S R S S S S R R
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MIC ( Minimum inhibitory concentration) was also detected as showed
in table 2 : the MIC of some antibiotics (CRO, DO, CL, ATM) were
also determined using the two fold dilution methods . The isolates
determent resistance or sensitive according to the (break point) value.

Table-2:MIC ofthe antibioti bacterial isolates.

The results revealed that the isolates of bacteria tested were grown in
highly concentration of the antibiotic , this results agree with similar
results obtained found the antibiotic have highly activity against most of
isolates [1 8, I 9.20].

Antibacterial activify of Proanthocyanidin:
As shown in table 3 some isolates showed inhibition zone against
Proanthocyanidin extract in all concentrations and zone of inhibition
increased by increasing in the concentration of the Proanthocyanidin
extract. Proanthocyanidin showed highly antibacterial activity against
all isolate of Salmonella typhimurium and Escheria coli this activity
increased with concentration as showed in table 3 .The inhibition zone
was (24 - 33) in the concentration of 500 mg/ml , while other isolate
showed less response against Proanthocyanidin, the inhibition zone was
(10 - 27) in the other concentration (100, 200, 300, 400) mg/ml
The results agree with similar results found that Proanthocyanidins are
also known to possess antibacterial, antiviral, anti-inflammatory, anti-
allergic, and vasodilator properties [21].
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Table-3: Antimicrobial activity of Proanthocyanidin from grape (Vitis vinifera)
against bacterial isolates.

*lnhibition zone (mm)

Previous investigations have reported that proanthocyanidin protects
multiple target organs from drug- and chemical-induced toxicity. GSPE
protects cells against acetaminophen-induced hepato- and
nephrotoxicity, amiodarone-induced Iung toxicity, doxorubicin-induced
cardi otoxici ty, and d imethyl n itrosami ne- induced sp leen toxicity 1221.
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ABSTRACT
Whole cell protein patterns obtained from l4 isolates of Pseudomonas aeruginosa
(pa) and 6 isolates of Pseudomonas fluorescens/ putida (pf/p) group using sodium
dodecyl sulfate polyacrylamide gel electrophoresis (SDS-PAGE) were analyzed.

The protein bands and its percentage were determined according to the schematic

diagrarn obtained by special software (Photo Molecular Weigh Software, 200
Version 10.01). The SDS-PAGE technique generated 12 different protein profile
patterns; the individual isolate had 20 to 26 protein bands ranging in their molecular
rveight from 406 to l4 KDa. The resulting electrophoretic protein patterns obtained
sere used as bases for numerical taxonomy based on Jaccard's coefficient (Sj) and

Unrveighted Pair Method using Arithmetic Averages (UPGMA). Cluster analysis of
the rvhole cell protein profile (WCPP)of Pa and Pf/p isolates obtained a dendrogram
consisted of two major clusters that could be distinguished at Si>66.7% for both,

only two isolates remains outside. After numerical analysis of the resulting
electrophoretic protein patterns Pa and Pf/p isolates grouped together with Sj

reaches >100yo in the two clusters which indicate the close relationship among these

isolates.

INTRODUCTION
Pseudomonas is a genus of Gammaproteobacteria belonging to the

family Pseudomonadaceae, certain members of this genus has become
an important cause of different human infections. One of the species of
this genus is Pa. It is an opportunistic pathogen that can cause high
epidemic spread in wound and burn infections, urinary tract infections,
bacteremia, septicemia and meningitis. Mucoid strains have frequently
recovered tiom cystic fibrosis patients. PfTp is much less commonly
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found in clinical specimens than pa, they may .uur" opponun,ll3
infection in immunocompromsed hosts (1, 2). Most strainJ of pa are
resistant to relatively high levels of most antibiotics used. Unlike pf/p
which are sensitive to a wide range of antibiotics (3-7). For reliable
identification of Pseudomonar spp. biotyping, antibiotyping and
serotyping are routinely used in the reference laboratories, Nevertltreless
molecular techniques such as SDS-PAGE of the whoie cell protein
profile (WCPP), Polymerase chain reaction (pCR) based systems, l65rRN{, & DNA Amplification fingerprinting (DAF) and Fourier
transform. spectroscopy (FTIR) are the most effrcient precise
identification of bacterial isolates. (g) Compared the genes amp C, fab
D, pro C, pbp-2, rpo D and rpos of psudominas aeruginosa in ierms of
expression stability by RT-pcR. (g) characterize novel fluorescent
Pseudomonas strains using SDS-PAGE, BOX_PCR and 165 rRNA.
(10) Used SDS-PAGE und FttR for characterization of psudomonas
aeruginosa concluded that SDS-PAGE is a better technique foridentification at species revel as compared to FTIR. (l r) Detect phenol
degrading Psudomonos putida in activated sludge iy pCR. (12)
Identilred Psz domonas putida strain (designa ted p .putidi Mm3) on the
basis of l65 rRNA. ( l3) Develop a novel qpCR, using ecfx as a specific
target gene, for the rapid and accurate identification of psudomonas
ae-ruginosa from positive blood culture. (14) Found that the qRT_pCR
9ffery an opportunity to increase the detection of pa incough swab. ( l5)
Identified Psudomonas fluorescens Lpl by 165 rRNA during the
tracking of Psudomonas sp. from the marine environment in Tirkey.
Thus, given the great interest in pa and pf/p isolates and the"ir
pathogenecity, this work aimed to establish a taxonomic, molecular
framework to enable identification of these isolates from clinical
specimens. The isolates that were initiaUy crassified according to their
phenotypic characteristics are further ideniified by SDS_pAGE.

MATERIALS AND METHODS
Bacterial isorates: The study incruded 14 pa and 6 pflp isorates

fr..yj9r:ly identified by (7). The isolates were from patients anending
Al-Kindey Hospital in Baghdad during July and August 2009 and have
been characterized by oxidase.and catalase tests, piimentation on KingA and King B medium. This identification has U.."n .orn.r.d by thI
conventional biochemicar test on api 208 system (Biomerieux, It4arcy,
L'Etiole, France) and its complemintary test. pa isolates were further
identified serologically. overall 40%o of the isolates were obtained from
wound swabs, 25% blood cultures, 20o/o front sputum and 5%o from ear
swabs. These pathogens were from aclLrlt ntale anrj femalc patients 3:7.
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Electrophoresis: Total cell protein extract of Pseudomonas isolates
was determined as described by (16). The cultures were used as an

inoculums lo/o vlv in lOml Nutrient Broth and incubated at 37"C for
24h. The pellet washed two of three times with sodium phosphate buffer
(0.01M) containing 0.8% NaCl (pH7.3, sodium phosphate buffered
saline). The extracts were sonicated on ice during 45 seconds. The
sonicated extracts were centrifuged at 5000 rpm for lOmin. After
discarding the pellet, the supernatant was supplements with sample
buffer (0.062 M Tris-HC|0.75,2-merkapto ethanol 5ml, glycerol 10 ml,
bromophenol blue, l-g) and added 20% SDS,0.lml, heated for l0min
at 95oC.

SDS-PAGE was performed according to the Laemmli (17) methods,
proteins were separated by using a ten column electrophoresis apparatus
utilizing stainless steel wires electrodes and two cubic reservoirs (17 cm
deep and I I X 16 cm in dimensions) constructed from l2cm glass
tubing. An acrylamide gel (0.5 cm diameter X l0 cm length) was used.
The gel consists of stacking gel which proteins (stocked) and a running
gel part on which proteins separate. Running gel containing lOo/o

acrylamide was polymerized 2 hrs before electrophoresis and stacking
gel containing4Yo acrylarmide was poured and polymefized 2hrs before
sample application. Each sample was mixed with a sample buffer which
contained l0% glycerol, 2% mercaptoethanol, 2% SDS and 0.01
bromphenol blue. Protein concentrations were adjusted to 2 p,glp,l and
0.2 p.g/1t1, and then heat denatured and run on the SDS-PAGE. For
SDS-PAGB,2ltril sample loaded on the stacking gel. mA per sample
applied forl50 min, by EISCO power supply. The bromphenol blue was
present on the lowest side of the gel. A standard protein solution
containing 6 proteins ranging in size from 14 to 230 Kd was used as a
molecular weight marker and for the normalization and interpolation of
the protein patterns. Following electrophoresis, the proteins were
stained with 0. l25oh.commassie brilliant blue R-25 0 in 40%o ethanol and
7o/o acetic acid -and then distained in acetic acid.

Protein bands and its percentages were determined according to the
schematic diagrams obtained by Photo Capt Molecular Weight Software
(18)

Calculations: According to the statistical computer program:
Statistical Package for Social Science (SPSS), numerical analysis based
on (Sj) and (UPGMA) cluster analysis of the WCPP of Pseudomonas
isolates were done.

RESULTS AND DISSCUSSION
In this study, molecular typing methods were employed in order to

identifu and classi& Pa and Pf/p isolates. Twenfy Pa and Pf/p isolates
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previously characterized by a rapid identification system api 20E were
subjected to whole cell protein electrophoresis (SDS-PAGE) analysis.

General features of patterns: SDS-PAGE of whole cell protein
extracts of Pa and Pflp isolates produced twelve protein profile pafferns
(Table l); the WCPP indicated that the individual isolates had 20 to 26
protein bands ranging in their molecular weight from 406 to 14 KDa.

Table-1:SDS―PAGE-PA in protile of pa and pflp iso,lates

Sex Source Isolate
Protein bands molecular weight range

Ｐｒ。ｔｅｉｎ画̈14‐61 62‐96 67‐205 206-
141

324-

Ｏ
手 ws Pa31 l l 1 l

I

０
＋ WS Dy,21 l 1 1 1 l

Ｏ
＋ w5 Pa 18 1 1 1 l

♀ bc Pflp l5 l 1 l l 0

♂ Pf/p 1 1 1 l 0

♀ Pa34 1 1 i 1

０
＋ es Pa19 1 l 0 1

♂ wS Pa22 0 1 1 0
IV

♂ rvs Pa27 l l

♀ Ptlp26 1 1 I V
o Pa29 1 1 0

VII \\s Pdlp25 l l

I 1 0 l

VH♂ ヽヽ.S Pa35 l 1

Ｏ
＋ Pa-18 l 0 l

♀ Pa32 l VHI
♂ VヽS Pflp33

1 IX
０
＋ Pa3? l 0 l X

♀ Pa24 l 1 1 XI

♂ Pa36 l l 1 0 XH
l=6 to 10 bands recorded in this positiOn,0=1‐ 5 bands recorded in this position.

Numerical analysis of patterns:
A similarity matrix (Table 2) and a dendrogram (Fig.l) were obtained

from the numerical analysis based on Sj and UPGMA clustering, as shown
in (Fig l), the dendrogram was consisted of two major clusters A and B
that could be distinguished at sj> 66.7 for both, only rwo isolates (pa 37
& Pa 19) remains outside and were linked to them at significantly lower
level Sj>O, 50Yo respectively.
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Table -2:Similarity matrix based on numerical analysis of WCPP of Pa and Pf/p
isolates

Jaccard Masure Cese
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３
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lsolate

No.

Pa 35

Pa 38

Pa 30

Pflp21

Pa 18

Pa 31

Pa 24

pllp26

Pflp 33

Pa 32

Pa 22

Pa 27

Pa 29

Pflp 25

Pllp 20 ¬             |

_la11 11-―
―――――――

■ .ィ |

Pflp 15 」          |」里」
Pa 36             1

|

Pa 19

Pa 37_____――………T――――…………………………」

Fig. - I : Clustering of WCPP electro3*I;[:: Pa & pf/p tsotate based on Sj &

Isolates Pa37 and Pa l9 showed 21,25 protein bands respectively and
were isolated from females ear swabs. Table 3 presents the schematic
diagrams and the quantitative parameters of electrophoretic pattems of
Pa37&Pa19 isolates.
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Table -3: Schematic diagrams and the quantitative parameters of electrophoretic
patterns of Pa37&Pal9 isolates.

Sample schematic diagrams of
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Cluster A could be subdivided to give several sub clusters. Their
average and between group similarities are listed in the similarity matrix
(Table 3). 85, 70,70,50,300h of cluster A isolates shared in bands their
molecular weight range 97-205, 62-96, 206-323, 324-406, 14-61
respectively (Table l).

Cluster A Sj>66.7% included 2 sub cluster namely AI and AII. Sub
cluster AI contained 2 groups. The first group AII included Pa 36,Pflp
15, Pa 34,Pflp 20, whereas the second group AI2 consisted of Pflp 25
and Pa 29. Sub cluster AII was possessing one group which includes Pa
27 and Pa 22.It was found out that the highest similarities (Sj>100%)
between the isolates of cluster A were among the isolates Pf/p1 5,Pal4;
Pf/p 1 5, P fl p20 ; P a3 4, P fl p2; Pf/p 1 5, P a25 and P a27, P a22.

The eighth isolates of sub cluster A were belonged to 4 protein
profile patterns (Table 1), 100,. 100,62.5,50o/o of cluster A isolates
shared in bands their molecular weight range 206-323,324-406,62-96,
14-61 respectively, while non of these isolates shared protein bands
their molecular weight range 324-406. Isolates of this clusters shows
between 22-26 protein bands which differs in their molecular weight.
Isolates were male and female patients' ratio l:1 and were from different
clinical sources, 37 .5,25, and 37 5% from wound swabs, blood cultures,
and sputum respectively.

quantitative parameters of electrophoretic
pattern
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Table-4:Represents the schematic diagrams & the quantitative parameters of

electrophoretic patterns of cluster A isolates

Sample schematic diagrams of
Number electrophoretic pattern
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Cluster B could be subdivided to give several sub clusters. Their
average and between group similarities are listed in the similarity matrix
(Table2).

cluster B sj>66.7% include 2 sub clusters namely BI and BII.
only one isolate (Pf/p 32) was found in the sub cluster BI, sub cluster
BII contained 3 groups. The first group BI l included one isolate pflp33;
the second group BII2 included pf/p 26 isolate, whereas the third gioup
BII3 consisted of Pa24, Pa31, Pal8, pflp2l, pa30, pa3g, pa35 isolates.
It rvas found out that the highest similaritics (Sj>l O}n,u) between thc
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isolates of cluster B were among the isolates Pa3 l, Pal8; Pa3l,Pflp2l;
Pal8, Pf/p2l; Pa30, Pa38; Pa30, Pa35 and Pa38, Pa35.

The tenth isolates of sub cluster B were belonged to 6 protein
profile patterns (Table l), 90, 90, 80, 50% of the isolates shared in
bands their molecular weight range 57 -205, 324-406, 62-96, 206-323
respectively while none of the isolates shared protein bands their
molecular weight range 14-61%. Isolates of this cluster shows between
21 to 25 protein bands which differs in their molecular weight, isolates
were from male and female patients ratio 0. I : 0.4 and were from
different clinical sources, 50,30, 10, l0% from wound swabs, blood
culture, sputum and ear swabs respectively. Table (5) represents the
schematic diagrams & the quantitative parameters of electrophoretic
patterns of cluster B isolates.

Table-5: Schematic diagrams & the quantitative parameters of electrophoretic
patterns olcluster B isolates
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Table-6:The electrophoretic patterns, the schematic diagrams & the quantitative
parameters of electrophoretic patterns of standard proteins

Electrophoretic patterns and schematic
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In the present study with the whole cell protein profile pa and pf/p
grouped together in cluster A and B, it was notic;d that the higher
similarities (ex: sj>100%) were between isolate that belonged to-the
same or different species of the genus pseudomoreas under study which
indicate the close relationship among these isolates. consideiing the
close relationship among pseudomonas spp.; many authors huu.
suggested the reclassification of the pseudomor?a.r genus (lg,20,2t).

In this concern, Sorensen et at .(22) hand found out that a small
number of protein fragment bands appearing in SDS-pAGE analysis of
whole cell lysates of environmental isorates of flror.rcent pseudomonas
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seems adequate for the rapid identification at the species level of
Pseudomonas aeruginosa, Pseudomonas putida and Pseudomonas

Jluorescens, on the other hand another hand Essam (23) noted that the
SDS-PAGE of extracellular products of Pseudomonas flourescens
isolated from fresh water fishes revealed the presence of one common
band of about 35 KDa in all isolates. Khan (24) studied 42 isolates of Pa
and indicated the presence of 45 protein bands of different molecular
weight. A previous study carried by Tryfinopoulou et al. (25) reported
that both the phenotypic characterization and SDS-PAGE grouped their
115 isolates of Pseudomonas from the Mediterranean Sea in five
clusters. Essa et al. (26) collected "Oreochromis niloticas" from Qaroun
and El-Rayan Lakes in Egypt and they examined the presence of
Pseudomonas species, their work indicated that the pathogenic isolates
of Pseudomonas aeruginosa,P. putida and P. angulliseptica had 9-ll
protein bands ranged from 23.4 to 100.05 KDa in molecular weight,
while non pathogenic isolates of Pseudomonas fluorescens biovars I, II
and III showed 7-9 protein bands and of molecular weight ranged from
22 to 87 KDa. El-Hady and Samy (27) reported that typing of
Pseudomonas species by protein profile analysis by SDS-PAGE
revealed that one isolate from Pseudomonas aeruginosa,P. fluorescens
and P. anguilliseptica species shared in one band that was present at 14-
I4.8 KDa. Shams- Eldin et al. (28) found out that the outer protein
profile of fluoroquinolone resistant Pseudomonas aeruginosa isolates
showed an additional band with an approximate molecular weight 50-54
KDa.

In conclusion, Pa & Pflp isolates in this study were closely related,
the SDS-PAGE patterns of their cellular proteins provides a useful
approach towards clarifliing relationship within these isolates, and it is
important to monitor the presence of Pa and Pf/p isolates due to their
potential medical significance and in order to make conclusions about
their role in the human health, one must acquire further information
regarding these isolates, using the phenotypic and molecular method
such as SDS-PAGE of WCPP discussed in this investigation.
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ABSTRUCT
The aim of the present study is to determine the useful of Schiff bases derivatives
containing (oxazepine, tetrazole) compounds excepted biological activity which
used as drug and antimicrobial, the present work involved starting from [Bis
(2,5(4,'4-diaminophenyl) - 1,3,4 - oxadiazole]. A variety of schiff bases and
heterocyclic (oxazepine, tetrazole) have.been synthesized , and supported by
physical properties and FTIR, IH-NMR, 

'3C-NMR, eremental analysis, Microbial
study against two type of bacteria (staphylococcus aurea and klebsiella pneumonia)
and (Canadida albncans) fungi

INTRODUCTION
The development of simple Synthesis route to widely used organic
compounds ring using readily available reagent is one of the main
objective of organic synthesis, Nitrogen heterocyclic are of special
interest because they constitute an important class of natural and non
natural products which exhibit useful biological activities. one-pot
efficient synthesis of heterocyclic derivatives, permit the development
of novel therapies for the treatment of epilepsy, pain and other
neurodegen disorder Il]
Some Schiff bases bearing aryl group[2], or heterocyclic residues
posses excellent biological activities[3]. and attracted many researcher's
attention in recent year. They have been reported to used as analgesic,
anthelmintic, antitubercuier, plant growth regular, antiviral, antifungal
and anticancer. Derivatives like the other members (oxazepine,
tetrazole)[4,5] and all the (1,3,4 - oxadiazole) series have been widely
applied as therapeutic agent due to their anticonvulsant, vasorelaxant
and anti-infl ammatory properties [5 ].
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The occurrence of (1,3,4 - oxadiazole) nucleus in many natural and
synthesis biological active compounds contributed to the development
of new synthesis methodologies[6].
Various heterocyclic Schiff bases derivatives as well as known to
posses an array of physiological activities, such anticancer, muscle
relexant, hypnotic, anti-inflammatory[7], diuretic and anti
hypertertensive . According to the mentioned facts it was thought worth
while to synthesize new compounds via introductioning the two
biologically active moieties (oxazepine, tetrazole) or other heterocyclic
in frame work followed by their antimicrobial screening.

MATERIALS AND METHODS
General:

Melting point were determined on Gallenkamp (melting point)
apparatus and were uncorrected, IR spectra were designated by
(SHIMADZU) / FTIR 8300 spectrometer as KBr. disc, result were
given in ("rn-') , tH-NMR and t3C-I.IMR spectra were recorded at
200.13 and 50.32i|y'd{1 respectively in (DMSO-d6) which were reported
in part per million (ppm) down field from intemal tetramethylsilane
(TMS) (chemical shift in 6 values). Elemental analysis were run using a

perkin - Elmer RE2400 (C.H.N) analyzer,rH-NMR, '3C-NMR. All
analysis were performed in center of consulatation university ofJordan.

Material
All the chemical used were supplied by (Merk, Fluka and BDH)

chemical, the solvent purified by distillation and dried with calcium
chlorid.

Synthesis Bis (2,5-(4,4'-diaminophenyl)- 1,3,4- oxadiazole[l| (8) 
:

A mixture of (0.02 mol) (4-amino benzoic acid) with (0.01 mol)
hydrazine hydrate and (5 ml) poly phosphorus acid, refluxing gently at
(100-l25fc until the solution tumed dark brown. The cold reaction
mixture was neutralized with Sodium bicarbonate and the resulting solid
was filtered, dried and recrystallized from (ethanol) to give the desired
oxadiazole derivative.

Synthesis of Schiff bases l2-7lo) :

A series of Schiff bases were prepared from reaction (0.01 mol)
compound [1] with (0.02 mol) of different aromatic aldehyde and
ketones in (15 ml) abs. ethanol and (l-2) drops glycial acetic acid. The
resulting mixture was refluxed for 4h, the mixture was cooled,
precipitate rvas obtained, then recrystallized front suitable solvent.
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Synthesis of oxazepine compounds [8-t31 
rtol.

A mixture of schiff bases 12-71(0.01 mol) with (0.02 mol) pathalic
anhydride was heated under reflux for 5h, in oil bath (60-6s;6c with
(15 ml) dry benzene, the solid product precipitate then separated upon
cooling was filtered off and recrystallized from suitable solvent.

Synthesis of tetrazole compounds [14-t9l 
(l I'12) .

oxazepin compounds [8-13] (0.01 mol) with (0.02 mol) sodium
azide, the mixture heated under reflux in oil bath at (50-60).c with (15
ml) Trm). The end of reaction checking by (TLC.), the solid product
formed was filtered and recrystallized from suitable solvent.

Microbiologicol tests 03) 
:

Nutrient agar was added to (1L) of distilled water in suitable
conical flask with stirring and heating until complete dissolving then the
flask was stoppered by cotton and the medium sterilized in an autoclave
for (20 min) at (l2l) oc under pressure of (15 bound/inch). The medium
was placed in petridishs about (20 ml) for each one and was left to cool
and solidified. The studied bacteria and fungi were placed on the
nutrient agar surface using the loop and by streaking processor then the
discs saturated tested compound solutions. The samples were incubated
for 24h at37 oC.

All these synthesis steps were summarized in schemes (l-4),
Physical properties, FTIR, Microbial study, ,H-NMR , ,rC_NMR,

Elemental analysis (c.H.N),, are listed in table (l-5) respectively.

RESULTS AND DISCUSSION
Considerable interest have been expressed in synthesis of Schiff

bases in recent year due to their industriar and biological importance,
starting from bis 12,5 - (4,4'- diaminophenyl) - 1,3,4 - oxadiazot.l 1t1,
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The FTIR Spectrum showed the strong stretching vibration (3420-,,
3375) cm'r due to (NH2), (1200-1040) cm-r for ppe C), (830) cm-r for
(1,4-disubst), (3080) 

"rn-' 
for (Ar-H), (1420) cm' for (C-N), (1593-

l5l0) cm-r for (aromatic C:C), 'H-NIvm. (DMSO-d6) 6: e.a-1.6)ppm
for (Ar-H), (8.7-9.3)ppm due to (2H, NH2;; t3c-I.Ilr,ffi. (DMSO-d6) 5:
the four down field resonance (162.3, 163.18, 164.18, 164.65 and
16594) ppm are of benzene ring carbons at position (2,5) carbons

99{:d' r.I = rorypnolpno.ic acia'-1-.4-72.8) ppm due to (C-O-C), (143. 1-
144.6) :mental analysis for compound tll
C1aH12Nau: [u, 66. /(6' t. t ); H, 4. t6 (5.a5); N, 22.22 (23.10)].

Schiff bases l2-7) prepared through condensation of the
corresponding compound [] with (aromatic aldehydes and ketons). The
reaction proceeds by the nucleiophilic attached of the nucleophilic
nitrogen atom of the amine on the carbonyl group of aldehyde or keton
with the loss of water molecule to give a stable compounds in good
yield, which shown in Scheme -2-.

N-N

",*-OJ\-ll G-nn.

瞼 C  
し

辞

“

[5-7]

R■Юo/)、

蹂HO《>ぷ3,
Scheme -2-

The FTIR spectrum showed the strong bands at (1602-1604) cm-'
for (c:N) combined with disappearance of (NHz) bands, (2900-2845)

"rn-'du" 
to (CH3), g7O).*'' nor (Br); for compounds (2,i), 'H-NMR

(DMSO-do) 6: (7.1-7.9) ppm due to (Ar-H), (2.10-2.25) ppm for (3H,
CH:), (10.1-10.6) ppm for (H, oH); 1r3C-NMR (DMSo-du) A, ( 14,8.2-
152.6) ppm due to (C:N), (130.2-132.4) (aromatic carbons), (l15.3-
I l6.l) ppm for (C, CH:). Elemental analysis conrpound [2] C28H20N4O:

N_N

RCH=N―《
⊂ ;卜
」
k。り
Lく
⊂⊃卜
_N{HR

[2-4]
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[C,73.04(74.02);H,4。 35(5.32);N,12。 17(13.15)l and fOr cOmpound

[5]C30H24N403:[C,73.77(74.80);H,4.92(5。 92);N,H.48(12.46)].

Compounds[2‐ 7]reactS With phthalic anhydride afforded(oxaZepine)

[8-13]compOunds:

RCII― N―
くEフ
ト〕
tiり
11く
⊂⊃〉
_N=CHR

[2‐ 4]

RttC          '1_く
三D》
―N=CRR´

[5‐
7]

0

LЮOど ,併 (卜:_L

Rl Ho◇∠13,Br製
?L:_CH3

Scheme-3‐

The FTIR spectrum (oXazepine)derivatives displayed the strong

bands at(1755-1740)crn‐
l fOr(C=二

llキ 1:::bi略1｀キ1夕:::I〕][;aT  「|:|
{|:二さ|す,lil::Ъ :llξ

`f:よ

そ:1)lirl._(1↓I!(DMSC)― d6)δ :(7.5-8.1)due tO

(Ar―H),(10.6-H.1)ppm due to(H,OH),(2-2.1)ppm fOr(3H,CH3);13c_NMR(DMSO―
d6)δ :(160-164)ppm duC tO(C=0),(148.2-151.1)

ppm duc to(arOmatic carbons),(72.1-72.4)ppm fOr(c_0-C),(26.3-

26.4)ppm duC(C, CH3)・ Elemental analysis for compound[8]
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CaaH2sNaOe [C, 78.11 (79.10); H, 4.14 (5.10); N, g.2g (g.25)],
compound Il] C46H3zNrOs [C, 70.05 (71.03);H,4.06 (5.0a); N,7.1]
(8.10)1. compounds [8-13] similarly reacts with sodium azide afforded
(tetrazole) [l4-19] compotrnd" n_*

*cn=*$l.n_ll O_*=.ro

[ ';*

*r.=n$l.o-t@n=(:nn.

[5‐ 71

l

N_N

N一 N

R:H)=c声∠
°

ヒ ‖Oo

Scheme -4-

The FTIR [,la_!91 (tetrazole) derivatives disprayed strong bands
(14-?0:152.?)--l*-' (N:N) combined with disappeaiance (C:O), OZIO)cm-' for (NH), (1260-1280) cm-' fo, (c-N);-h-rvrran (orrrrd6-au; a,
(7.6-8.8)ppmdue to (Ar-H), (9.4-9.7) ppm due to (H-oH), o, 1r .9-2i for
(3H, CH3); ''C-NIr4R pHaso-ou) 5, ig.t_g.z) ppn, aue to (H, NH),
!151-156) ppm due to (aromatic carbons) (rzo-tzi; pp.n aue to (*:*l
E-lemental analysis for compound [14] c2sH22N12or'[c, 5g.54 (59.s2);
H, 3.83 (a.80); N, 

-29.27 
(30.28)l; .ornpound if i)-Croff22N16O3: [C,63.t6 (6a.10); H,3.86 (a.86); N,24.56 (25.50)1.

Microbial Study:
The last part in this work involved evaluated of antimicrobial

activity of,the prepared Schiff bases derivatives against (staphylococcus
aureus G*ve bacteria (klebsiella pneumonia) G-ve bacteria and(candida albicans) fungi. Inhibition zones caused by the various

BrコD―:_H.讀Lィヘ⌒
0′
    ~1 1

41哺 OLCttLttX3
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prepared compounds were determined and the results are listed in table
(3).

The results showed that biological activity of the studied

compounds depend on nature of substituents in their molecular, thus the

compound (6,7,9,10,13,15,18,19) showed high biological activity due to

the presence of (Br) and electron releasing substituents (CH3) and

(heterocyclic ring)[13]. Results at table (3) indicated that many

(oxazepine) posseis moderate to high biological activity against (G.Ve)
bacteria and this was due to the hydrophilic properties of these

compounds and cell wall of (G*Ve) bacteria, on other hand the

molecules of the prepared (tetrazole) have hydrophilic properties and

this in turn made these (G-Ve) bacteria which posses complex (Lipo
poly Soccharides) in their cell wall, Finally both (oxazepine, tetrazole)

showed different biological activity against (candida albicans).

Thus mostly compounds showed highly biologically activity while other

moderate or weak activity.

Table-1:Ph al Dropertres of ( t-lY) com
Ｃ。ｍ
Ｍ

I\Iolccular formula R R｀ 耐
Ｃ

Colour
Yield

%
Purification

solvcnt

1 CMH[2N(0 brown Ethanol

2 C2xH2sNqOr ,oet.* 208-220 deep orang

Ethanol

3 C:rHrrNrOS:Brz ,o{}",o 135-137 coft'ee

Ethanol

4 Cr:HrrNrOs
*"("D

208-40 deep orang

う CuH:rNrO: ,oQ* ,oQ.oo. deep orang

Ethanol

6 C:eHrsNrOSrBr: ,o{!"*o ,,{}"o",. 164-166 coffee

Ethanol

7 C:rHaoNrOBr:
*"("D

.*."o{,),. 150-152 coffee

Ethanol

8 Cr:Hr:NrOr 'oeF" 200-202 brown

Ethanol

9 C42H18N40S2B崎 ,o@"*o deco light brown

Ethanol

C*HlrNrrOr
*"("D

deco light brown

Ethanol

lt CroHr:NrOg ,oQ*o ,oQ*o. Deco light brown Ethanol

t2 C42H22N407S2Bら ,o@"*o .,{}"o",. Deco coflcc Ethanol

t) C44H28N607Br2
*"1"1)

-o- Y
Dcco coflee 75 Ethanol

つ
つ
０
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Dec: Decomposition

Table-2:

Tabに-3:Microbbbgた J ac空 mCS Of90mp9unos(2-19)

Key of symbols: R=Resistant; Inhibition zone .{nr-=i-nactiue. -- ' " ' \r 
I

llll?]9,t* (6-9)mm = Slightlv active ; Inhibition zone (9-12)mm= moderately acrive ; tnhibition zone >
higllけ ad市c

CrtHrzNroOl D∝o light brown

CrrHreNroSrBr: H00cHO Deco light brown Mcthano!

Cr:H:eNroOr
°HCて

iX〕
Dcco brown Methanol

C3t H18Nl。03 Deco bro、 vn

Methanol
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Figurc-1:HNMR Spcctrum ofCompound(1)

ti:::'1'til:1111:「 111';::

焉 |‐//IW

::  l1  1  2   ,  :  :  4  ,  1  :  ,  孵

繊鑢鍮 蝕
Figurc-2:HNMR Spcctrum ofCompound(5)

一̈〕一　一一一一一一一一一一一一一一̈一一一一一一　一一一一一一　一一一一一一一一

86



Al- Mustansiriyah J. Sci. Vol。 24,Nol,2013

器一一一∨
一・一一　一一一一一一一一一一一一一一一一一一一一一　一一一一一一　一一一一一一一一

" “
 ' t : 6 ` 4 冬 2 1 0 脚

幾

Figure-3:HNMR Spectrum ofCompound(8)

" ` , : 7 , , 1 , 2 , | "

|:蝉
|

Figurc-4:HNMR Spcctrum of Colη pound(14)

87

:::t,:う :::::::::::::11,1,11::::::i:二 ::二 :



Synthesis and characterization ofsom€ Heterocyclic compounds Based on 2.5 - Disubstitued -1,3,4 - Oxadiazole

Iman

0さ 1:|:`

ム 1 13~百¬肝¬
『
可戸可
~T~「~軍

Figure_5:!3cNMR Spectrum ofCompound(1)

Jt=ギ :蓼澪鰤お:|
:01`||=lill:■ |:|:

魃
一一一一一̈̈̈〕̈〕̈̈̈ 簑

~1■
「

留
=  :重
え
=ニ

魯  「●:

一一
一・ 　
一一一一一一一一一一一一一一一一一一一一一一　
一一一一一　
一一一一一一一一
一
一一
一一一一一

ふ.1:1高 あ6当 出藻T‐T=
Figure_6:13cNヽ lR Spcctrum ofCompound (5)

０
０



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

い一一一『「一
Ｗ 一・一一　一一一一一一一一一一一一一一一一一一一一一一　一一一一一　一一一一一一一一　一一一一一一一一

鍛  `0  161  10  1"  籠  
“

  0  ●  お  O ppm

Figurc-7:13cNMR Spectrum ofCompound(8)

網  |“  ,9 1"  ta ,●   綺  Il  10  2t  O ,PIr

Figure-8:13cNMR Spectrum ofCompound(14)

89

一一一一一一̈̈）））▼・

よ'   な:



O€rHLraEEu

Synthesis and Characterization of Some Heterocyclic Compounds Based on 2.5 - Disubstitued -1,3,4 - Oxadiazole

Iman

Figure-9: FIRT Spectrum of Compound ( I )
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ABSTRACT
The induced photodegradation of poly vinylchloride flirns in air、 vas investigated

(for 200 hrs.)in the prcsencc and absence of alizarin dyc(aS Organic dyc)and 2‐

(benZylidinc)benZOthiazole hydrazonc 
― pd complex (as inOrganic dye)

(phOtOSCnsitizer)by aCCCICrated weathering tester.

The addition of(0.I Wt%)of aliZarin dye or 2‐ (benZylidine)bCnzOthiazole

hydrazonc‐ pd cOmplex to poly vinylchloride flims(25μ m in thickness)enhanced

the photodegradation ofthc polymer輌 lrns.The photodcgradation ratcヽ Vas fo‖owed

by increasc in carbonyl absorbance of polymers using infrared(I.R。 )and UV¨

visible.spectra respectivcly.

According to the spectra rcsults, the induccd photodcgradation mechanisms of

滞13alIS∬
CFyttTTT∬監黒te讐]洲Fd猟認鮮tぎ蹴

temperature 45 oC. The biodegradability of photodegradable polymers has been also

studied using isolated bacteria from crude oil (Pseudomonos aeuroginosc )'This

type of bactlria is known to be capable of utilizing the degraded polymers' The

concluded from this work the alizarin dye enhance degradation of polymer than Pd

complex.

INTRODUCTION
Poly vinyl chloride (PVC) is the second most product and used plastic

(polylthyllne being the first). Its use is widespread and diverse, ranging

fiom everyday products to highly specialized applications(r)

Ｏ
Ｄ
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Study and Comparison the Photodegrdation and Biodegradation of Poly Vinylchloride in Absence
and Presence Alizarin Dye And 2- (Benzytidine) Benzothiaz"'. 

"ro;ili., ffit:H and Hamid
There are many routes that polymers encounter with metals or metallic

compounds. For examples, catalyst residues2, pigments3, metal particles
contaminated during machine processinga, and so on can be coniidered.
It is also well known that in a minor amount of metals or metallic
compounds as well as oxygenated groups in substrates play extremely
important roles either in the photodegradation or in the thermal
degradation of polymers.
The role of these metals and /or metallic salts (compounds) in polymer
photooxidative degradation has been reviewed and depends'on($ : 

'
l-The nature of polymer. 2- Environmental conditions to which the
polymer has been exposed. 3- The nature of metal (transition or not-
transition). 4- The valance of the metal, 5- the anion or ligand of the
metallic compounds. 6- The spin state of the transition metal and the
symmetry of its ligand field. 7- photochemistry of a metal salt or a
metal coordination compounds. External mital salts and metal
compounds play an evident role in.the photooxidative degradation and
environmental ageing of polymers(t).

Alizarin (1,2-Dihydroxyanthraquinone) is a polycyclic bio-organic
molecule which occurs in prants such as Rubia tinctoriuri in
combination with the sugars glucose and xylose. coordination
complexes of alizarin molecules with metal atomi are used as natural
pigments since ancient times , one of the earliest known metal chelate is
the calcium aluminum complex of alizarin (alizarin [AU) , first used as a
pigment in India(6).
During UV-irradiation of polymers the concentration of functional
groups on the chain ends and inside macromolecules (double bonds and
carbonyl groups) increases. It probably makes polymers more
susceptible to attack of bacteria in natural environment. It is also well
known that the efficient main chain scission in irradiated porymers
causes their mechanical deterioration and breaking on to ,*uil pi...r.
Thus, the access of oxygen and microorganisms is iacilitated to the bulkof such destroyed products. In it ir way polymers become
biodegradable(7).

. The biological. degradability is defined as the degradation and
deterioration of polymers sorery by living organisms (including
microorganisms and /or enzymes excreted uy ,ni.rJo.gunir*r;iil-. il.
biochemical attack on porymers can occur at the side chain and /or
directly at the backbone. In the first instance the properties are certainly
altered, but basic polymeric structure may be retained and the material isnot degraded. The reduction in molecular mass is an essentialrequirement for polymers in order to serve as nutrient formicroorganisms because only low molecular substances can be
transported into the cells and incorporated in internal cycles(s) fn. u*
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of this work is study and comparison the biodegradation of
photodegraded poly vinylchloride, this type of polymers have found

useful applications: in industry. Study of their either UV-light
degradation or biodegradation may give an understanding of their

application as degradable polymer.
Experimental
The following materials were used

a- Laboratory poly vinyl chloride powder ( B.D.H. Ltd A.R.Grade ,

purity 99%) was used at the test sample .

b- Laboratory alizarin dye (1,2-Dihydroxyanthraquinone) powder

( B.D.H. Ltd A.R.Grade, purity 99%) was used at the test sample .

c‐  2‐ (benZylidline)benzOthiaFlll:器ζl∬ilnl!li:II:|:誘[Pd(C14HHN30S)2]C12 WaS prepare(

Pd

Ultraviolet vis ib le spect roph oto metry (U. V) :

The absorption spectra was recorded using the ultraviolet visible

spectrophotometer using the Hitachi U-2000 and Cary 100 conc. to
record the absorption spectra in the wavelength range between (200-

600)nm.
Infrared spectrophotometry (IR)

A Pye-Unicam SP3-100 infrared spectrophotometer was used to

record the IR spectra between (600-4000) ,*-' .

Film preparations
0J,% solution of alizarin dy. or 2- (benzylidine) benzothiazole

hydrazone - pd complex (in tetrahydofuran) was added to lo/o solution

of poly vinyl chloride in tetrahydofuran .A thikness of about 25pm was

measured by a micrometer type, (2610, Germany) , poly vinylchloride
films with and without dye and complex were obtained by casting of
solutions into horizontal glass plate . After solvent evaporation, samples

く
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;ll::frr"": ;;;";,,
were dried in vacuum for 24 hrs. this was found to be adequate to
completely remove of solvent from films .

Irradiation
The accelerated weather-o- meter, e.u.v. tester, (e-panel company ,u.s.A), was used for irradiation of poly vinylchloride films. rne nms

were positioned (25pm) apart from the uv.lamps (eight fluorescent
lamps give essentially monochromatic light at ),:3i3 nm). Temperature
of the tester chamber is nearly constant ai 45 ,C

Analysis

__Jhr 
photodegradation of the polymer film was followed by I.R and

uv-visible spectrophotometer. The absorption spectra ( for I.Ii method)
of the film samples were recorded in the *urrnr.ber ranged from 600
to 4000 cm-t . carbonyl index.were calculated by comparison of the I.R
absorption peak at 1720 cm-' for (c:o) grouj with ieference peak at
lj]0cm-r for (-cH2 ) group for poly vinlt chloride. The ultraviolet-
y!9ible spectrophotometer was used to measure the change in the u.v-
Visible spectrum during inadiation.
Biodegradation method
Bacteria isolated from crude oil, type pseudomonas aeuroginosa was

grown on irradiated polymers, poly vinyl chloride withoui and with
photosensitizer (dye and complex ), as 

-3 
sole source of carbon and

energy in order to ensure their ability to utilize them. Five milliliters of
mineral salt medium (table l) distributed in 25 ml tube. The tube was
sterilized by autoclaving at 120 "c for 15 minute, the tubes were
inoculated with lo/o of fresh curture (lghrs.), then I g/l ofpolymer was
added and incubated with shaking (l g0 rpm) at 37.c-for two weeks.

Table -l: Mineral Salt Medium for growtlr bacteria type pseudomonos
orrrgrnoro(10)

Salt Weight(g)

NIInS04・ 4H20
H3B03
ZnS04・7H20
CuS04・5H20
CON03)2・6H20
_  NiS04・ 7H20

1.170

0。 121

0。 121

2.140

0.28

0.06

0.005

0.01

0.061

0.06

0.00006
E)istiHed、vater 1000 rnl
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The pH was adjusted to 7.5 by buffer solution (K2HPO4 1.179 and
KH2PO4 0.l2lg in 100mL). The %loss weight of polymer calculated as

following:
%loss weight : weight of polymer before biodegradation - weight of
polymer after biodegradation

Bacteria strains
The bacteria isolates used in this study is :

Bacterial isolate phenotype

Pseudomonas aeruginosa Neot., smt

Neo' : neomycin resistant

sm' : streptomycine resiSt&flt

RESULTS AND DISCUSS10N
The photodegradation of polymer films has been studied. The UV.-

visible spectra of poly vinyl chloride films (control) irradiated with different
time intervals . After 200 hrs. of irradiation, the absorbance is increase ,the
rate of increase is relatively much greater than in the wavelength region of
(L:245-350)nm. The increase in absorbance is due to the formation carbonyl
groups in polymer.

Scan Specbum Curve

200 hrs.

|

0.750ト

l

|

|

0,5,21,60,120 hrs.

200.00    250.00    300.00    350.00

Wavelength(nm)

Figure -l: UV. -visible spectral change of PVC film without photosensitizer (25

pm in thickness)

97

3.000r



Study and comparison the Photodegrdation and Biodegradation ofpoly vinylchloride in Absence
and presence Arizarin Dye And 2- (Ben4tidine) Benzothiazote ,rr;frH 

arrl?ilr*".j and Hamid

In the present work, the photodegradation of polymer films was studied
using (dye and complex) photosensitizers .The spectral changes during
photolysis of polymer films, with O.|%owlv of photosensitizeis(dye ani
complex) are shown in figures (2) and (3) for poly vinyl chloride with
dye and lex

０
一
く

Scan Spectum Curve

Figure-2: UV. -visible spectral ChalgC,fFVC nlm with dycphotoscnslizer(25

in thickness

300.00

Wavetength(nm)

-visible spectral ctrang-f enC film s ith complex photlr"r.itir".
(25 pm in th ickness)

,,/ uo,rro nu

Figure -3:
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Frorn the results Obtained in these flgures,one can be observed that the

absorbance Of the pOlymer with dye in the wavelength 300‐ 400 nm
range increases with irradiatiOn tirne but with cOmplex the absOrbance

of the polymer in the wavelength 300‐ 350 nnl range decrease because
the phOtOdissociation Ofthe Pd cOmplex with polymer.

When the polymer■ lm(cOntr01)samples,irradiated with wavelength

椒 ■ 1:ntti』;w器 鳳 17'Ft∬
吼 電 fattm覇

ion tirneo which is expressed in term
carbonyl index(IcO)。

The relationship belween the carbOnyl index(IcO)With irradiation time

is shOwed in flgures(4).
1.00

0.90

080

070

060

050

040

030

020

010

000

1500o      20000

Figure -4:The relationship between carbonyl index .and irradiation time for poly
vinyl chloride films with and without (o.r%w/w) of photosensitizers

It has been observed that the carbonyl index greatly increases with
irradiation time for poly vinyl chloride film with dye and complex
photosensitizers. The degradation of polymers and formation of
carbonyl groups are similar to general mechanism in literatr..s(").
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hu

[i+

Scheme -2:Reaction scheme for the photodegradation of Alizarin dye

[Pd(Cr4HuN3OS)2]C12 -------] [Pd(Cr4HuN3OS)2]Clru *
[Pd(cr4HilN3OS)2]' + Clz
Clz 

-> 
2 Cl'

Scheme (3) : Reaction scheme for the photodegradation of Pd complex

Biodegradation of polymers
The bacteria, Pseudomonas aeuroginosa, used in this work, was

isolated from crude oil is utilizing aliphatic and aromatic
hydrocarbons(such as phenol and n-hexane). In order to ensure that the
isolated bacteria was indeed capable to growth in procure of irradiated
polymers (as the sole available carbon source),a series of experiments
were carried out in which the growth in the polymer environment was

compared with that in control (mineral medium free of carbon source ) .

A typical result are shown in table (2)

Table-2:Growth of bacteria on pol after 200 hours

Compounds Bacterial growth % loss weieht
l. PVC before irradiated
2. PVC after irradiated
3. PVC with dye before irradiated
4. PVC with dye after irradiated
5. PVC with complex before irradiated
6. PVC rvith conrplex after irradiated

０
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ASTM rating:(17)

(0)=nO Visiblc grO、 lth,(1)=
surface grouh,(3)=30‐60%
surface grolvth

l0oh surface growth, ( 2 ) = 10-30%
surface growth, ( 4 ) = 60-1000/o

It was concluded from such data that these bacteria were indeed capable
ofa significant amount of growth when the only carbon source present
was the polymer.Color changes from colorless solution to green
solution indicate to microbial growh as in figure (5).

Figure -5: The Color changes for PVC before and after irradiation . for pVA
with dye or complex before and after irradiation

Where (C) : the control without any polymer or sensirizer, (l) : pVC with
dye before irradiated, (2): PVC with complex before inadiated , (7): pVC
before irradiated, (8) : pVC with dye after irradiated , (9) : pVC with iomplex
after irradiated, (10) : PVC after irradiated

The biodegradation are followed by percentage weight loss of polymer
after biodegradation, where the polymer precipitated from bacierial
solution by ethanol ,then dried under vacuum.
Toloss weight - weight of polymer before biodegradation - weight of
polymer after biodegradation
In general, during UV-irradiation of polymers the concentration of
functional groups on the chain ends and inside macromolecules (double
bonds and carbonyl groups) increases. It probably makes polymers
more susceptible to attack by bacteria in natural environment. It is also
well-known that the efficient main chain scission in irradiated polymers
causes their mechanical deterioration and breaking on to smail pieces.
Thus, the access of oxygen and microorganisms is faciritated to the bulk
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ι
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of such destroyed products. In this way polymers become

biodegradable.
From above results, the irradiation polymers contain dye and complex was

biodegradaded higher than irradiation polymer without sensitizer where

sensitizer increases photodegradation of polymer into small species ,then

the molecular weight was reduced. This results agreement with

literatures(18'21).

CONCLUSIONS
It can be concluded that addition of small amount (0.1% w/v) of low-

molecular compounds such dye and complex effectively influences the

photoprocesses in polymer. It has been found that photo-oxidative

degradation of polymer is more efficient in the presence of these sensitizers

and dye action is strongest as inducer for poly vinyl chloride and complex

is less for poly vinyl chloride These results confirm that polymer

fragments produced by photodegradation of certain plastic molecules

indeed attacked and metabolized by soil microorganism.

The use of biodegradation offers a cheap method for recycling nutrients

efficiently and , when optimized, at a faster rate than under natural

conditions. It would appear to be low in its energy requirements.
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ABSTRACT

In this study the interaction between Iraqi Attapulgite clay and Melamine was

estimated by using FT-IR and XRD methods these methods indicate the Melamine
molecule form complex with Attapulgite silica tetrahedral and alumina octahedral

tayers of unit crystaland interact through Hydrogen bonding and electrostatic forces

with remaining frame of the crystal this interaction slitly change the space

dimension of Attapulgite crystal unit cell, the obtained complex was used to prepare

the second complex by reaction with formaldehyde. The XRD pattern and FT-IR
spectra show that the formation of the polymer was happen inside Attapulgite
crystals this led to decreasing the order nature of Attapulgite crystals and returning
the Atrapulgite to its initial fibrous structure including bulk of Melamine

formaldehyde polymer.

INTRODUCTION
In recent years polymer clay complexes have attracted great interest,

both in industry and in academy, because they often exhibit remarkable

improvement in materials properties when compared with virgin
polymer or conventional micro and macro-composites. These

improvements can include high module [1, 9], increased strength and

heat resistance [10], decreased gas permeability [11, 12] and

flammabilify t13, l4f, and increased biodegradability of biodegradable

polymers [15]. On the other hand, there has been considerable interest

in theory and simulations addressing the preparation and properties of
these materials [16, 17], and they are also considered to be unique

model systems to study the structure and dynamics of polymers in
confined environments [ 8, 19]. Although the intercalation chemistry of
polymers when mixed with appropriately modified layered silicate and

synthetic layered silicates has long been known 120,21), the field of
these systems nano-composites has gained momentum recently. Two
ntajor findings have stintulated the revival of ittterest in tltese lllaterials:
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first, the report from the Toyota research group of a Nylon-6 (N6)
Montmorillonite nano-compo site [22], for which very small amounts of
layered silicate loadings resulted in pronounced improvements of
thermal and mechanical properties; and second, the observation by Vaia
et al. [23) that it is possible to melt-mix polymers with layered silicates,
without the use of organic solvents. Today, efforts are being conducted
globally, using almost all types of polymer matrices.
Attapulgite has an elongated morphology and is similar in structure to
minerals of the amphibole group, differing from sepiolite only in minor
respects. ln affapulgite, the basic sheet unit is smaller in the b_axis
direction of the crystal. The units themselves are combined in an
identical fashion to those of sepiolit.The indefinite development of these
units along the c-axis of the crystal results in an amphibole-like double
chain of si0r tetrahedral. However, the structure of attapulgite is more
diverse than that of sepiolite; attapulgite has one orthorhombic and three
different monoclinic unit cell geometries. This diversity accounts for the
Iong fiber forms found in Russia (which were once mistaken for
asbestos), the shorter fiber gelling clay found in the southern part of
Meigs-Attapulgus-euincy district (GA, United States) and thi even
shorter fiber non-gelling type found in the northern part of this district
figure(l). Cell parameters of o(horhombic samples are as follows: a =
1.27-1.29, b : 1.78-1.81, c = 0.51-0.53 nm and ex = 92ol4,and B :
95'46'-95"50'.As with sepiolite, the structural arrangement of
attapulgite results in long, thin or lath-like crystals frgurelZllZ+1.
The aim of this study is modiffing Iraqi Attapulgite cLy wiitr Mllamine
and Melamine formaldehyde polymer and observing its crystallographic
changes in addition to the nature of interactioi type betrvein the
Monomer and polymer with the clay.

MATERIALS AND METHODS
i) Materials and instruments.

Attapulgite was obtained from lraqi Company of Mining and
Geological scanning, Melamine, Formalin, Hydrochloric acid were
analytical grade from BDH. FT-IR spectia were done using
SHIMADZU, FT-IR-84OOS. FOURIER iNANSTONU AhO XRd
!1ry-. were done by SHIMADZU XRD_6000_general_purpose X_ray
Diffractometer with CuKa (wavelength : 0.15a nm).

ii) Preparation of Comptexes.
The Attapulgite was washed with dilute HCI (l%) for activation

then filtered and washed several times with deionized water to remove
the acid and soluble materials, then driecl in rhe oven at fOO0C for i
hours. The obtained Attapulgite was blended and put in closed
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containers. Complex Attapulgite-Melamine was prepared by mixing
25g from the clay with 59 of Melamine by using ceramic mortar with
addition few drops of water to the mixture to complete the interaction,
the mixing process was continued for 30 minutes, then the resulted
mixture was left for one week in a closed flask to complete the diffrrsion
process, the polymer was prepared by addition 6ml of formalin to the
last prepared complex using mortar and addition of 2ml of 0.1 HCI drop
to the mixing process was continued for half hour then put in water bath

for two hours to complete the cross linking between Melamine
Formaldehyde polymer chains.

RESULTS AND DISCUSSION
Figures (3), (4) and (5) indicate X-ray patterns of Iraqi Attapulgite

(A), Attapulgite-Melamine complex (AM) and Attapulgite Melamine
Formaldehyde complex (AMF), in figure (3) the band at 70 in 2@ axis

that analogous to d value of 12.12 A0 belongs to (100) plane [25] also

the band at 2@:8.50,d:10.4A0 belong to the plane (020) these planes is
one of the major characteristic planes of in Attapulgite mineral[24) the
broadness of this band due to different moisture content and orientation
in the clay sample, the band at 2@:ll.60d:7.62A0 belongs to
(110)planel26l. The second characteristic band of Attapulgite is 2@ axis

is 19.910 corresponds to d value 4.46A0 this band belong to (220) plane

127), the band at 2@:210, d:4.23A0 which belong to the plane (040)
combined with the band 2@:23.20, d:3.834.0 for (300) plane, also there

is band at 2@:26.70, d:3.34A0 belong to the plane (050). The last major
characteristic band is 2@:29.50, d:3.0340 belongs to (400)[28] plane
rvhich has the highest intensity of this mineral, the remaining bands at

2@ greater than the last one are less importance and belong to high
order reflections of the secondary planes of Attapulgite. Figure(4) that

shows X-ray diffraction pattern of MB complex show number of
interesting features the first one is that: the intensity of the band at

2@:70, d:12.12A0 which belong to the plane (100) become more sharp

this indicate the orientation in this plane become more ordered than the

case of Attapulgite clay alone, the peak at 2@:11.60, d:7.62A0 that
belong to (110) plane showing a decrease in intensity of its peak as a

result of increasing disorder of this diagonal plane at the same time the

rising of the weak peaks at 2@:13.250,d:O.O6Ro ,2@:150, d:5.6A0and
moderate peak at 2@:17J0, d:5.2A0 fot (200), (030) and (001)
respectively that mean increasing of order along the main three axis of
crystal unit cell may be take place as a result of arranging the planer

Melamine molecules in a positions parallel to the main three axis of the

crystal unit cell and these positions are perpendicular to the diagonal

axis of it. Also there is a nerv doublet band at 2@:21.J50,d:4.08A0 and
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2@:220, d:4.04A0 and splittins of the bands ,":j[.]],j:rl]ffll';
2@:29350d:3.04A0 whici belo-ngs to the major planes (005) and (400)
and appearing ^ of new bands 2@:26.80d:3.4A0 

' 
unO

2@:28.75ud:3.lAu, we think these changes were took place of
substituting number of water molecules that bind with silica tetrahedral
layer and alumina octahedrar rayer of the clay with Melamine molecures
that act to push out slitlly the tetrahedrar rayer. Figure (5) berong to the
X-ray diffraction pattern of BMF complex showiontinues decriase of
the peak heights and re-disappearance ofthe peaks that belong to (200),
(030) and (001) planes also these results expiained by the foination oi
amorphous polymer act to decrease the order of most crystal planes in
aa{i!i91 there is no sptitting in the peaks of (220), (040i, (30b), (050)
and (400) planes because Melamine molecules now are attached to the
polymer structure and they have no tendency to interact with clay frame
as strong as before. Figure(6) show. FT_IR spectra for the Attapulgite
meniral, moderate bands at 362gcm'r to 3406tm-r belongs to ,tr.t.liing
vibration of hydroxyl group at different environments t30] th;
broadness in this band is due to hydrogen bonding formation with
interlayer water molecules the bending vibration band of water
molecule is 1624cm-r, the band at r429Jmr indicate the presence of
calcite as impuritiesfNakamoto] the strong band at l034cm:r u"tong io
the asymmetric vibration of ,the unit [Si-O_Si1at;1 [32] while its
symmetric vibration at 520cm't[321. Figure (7) show FT-IIi spectra of
Melamine which indicate several bands above 3000cm-r dr. ;;
symmetric and asymmetric vibrations of NH2 groups these bands
originally must be 6 equar to the number of N-H-bonds but these six
vibrations are overlap with each other to produce two sharp bands at
3418,3470 cm-r and rwo broad bands at:ift, ffrfc- iitlj,;il;;
1651,1550, 1462 and l435cm-r belong to stretching vibration of C:N
bonds[34]. Figure (8) is FT-IR spectra for complex A_M this figure
shows increasing OH frequency of attapulgite to 364g ;; i;;
remaining the other frequency at 3545cm-f unihanged meaning cretin
tfpgs o_f Attapulgite OH groups can form a Hydrogei bonding cimplex
with Melamine molecule while the other OH g.iup, u." left without
interaction also the shifting to the higher frequ-ency of interacted oH
group means the OH group will act as donor of Oxygen lone pair for the
reasons will explained later, the four N-H vibration frequencies are arso
shifted to higher frequency except the last highest one which remained
unchanged, this blue shift also means the amiie groups of Melamine act
as lone pair donor and the accepter in this case *itt ue tn" metal central
atoms in the octahedral tayer which support the results obtained from
XRD for this reason the aromatic Melamine ring will charged with
positive sign act to aftract with negative chargei of lone pairs that
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located on OH groups of the outer surface of Attapulgite. in addition
the bands that belong to C:N vibration frequencies all of they show a

blue shift as indication to the increase of their strength by appearance
the positive charge on the Melamine molecule, the band of the structural
Attapulgite Si-O-Si (Al) at 103lcm-rindicate weakness of this bond this
may be resulted by interaction of the positively charged Melamine
molecules with negatively charged aluminosilisic groups of Attapulgite.
Figure (9) shows the formation the interacted polymer with Auapulgite,
we observed the one disappear of NH2 Melamine groups, contentious
decrease of Attapulgite OH frequencies resulted from stronger H-
bonding interaction with polymer N atoms in this case OH group acts as

proton donor, the bands between 1300 to 1700 cm-r that belong to C:N
group indicate the increase the variety of its types as consequence of the
formation of new types of this bond through polymerization process

also the frequency of Si-O-Si(Al) band decreased from AM complex
case and become more broad this means the electrostatic interaction
with polymer units become weaker and the broadness belong to the
variety of interaction.

CONCLUSION
The XRD and FT-IR measurements on the Iraqi Attapulgite clay that
modified with Melamine indecate that the Melamine molecules form
interlayer complex with Attapulgite crystal sheets through hydrogen
bonding and electrostatic forces this interaction increases the space

dimension among clay sheets, when these Melamine molecules form a
polymer from this growing polymer acts to alter the crystal structure of
the clay those we expect from these results the improving the
Attapulgite properties for industrial use such as fiber glass filler and

pollution removing and this will be a project for future studies.

Figure - I :SEM picture of Attapulgite fibers.
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Figure_2:A協 lpulgite unit crystal smcture.
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Figure-3:XRD panern of Attapulgite A.

Figure-4: XRD pattern of Attapulgite-Melamine AM comple.r.
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Figure -5: XRD pattern of Attapulgite-Melamineformaldehyde polymer AMF

complex.
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Figure -7: FT-lR spectra of Melaminer
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Figure -8: FT-IR spectra of Attapulgite-Melamine AM complex.
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ABSTRACT
Energy levels are calculated for transitions in He-like Ti XXI, V XXII and Cr XXIII
for transitions among the lowest 49 levels of each ion, using the FAC (flexible
atomic code). Comparisons are made with similar data obtained from NIST
(National Institute of Standards and Technology). Energy levels and wave functions
used in calculations are obtained from fully relativistic configuration-interaction

INTRODTrcTTON
Theoretical atomic data is important for many physics research fields
including plasma modeling under various physical conditions, X-ray
spectroscopy and astrophysics research. Emission lines of He-like ions

have been widely observed from a variety of astrophysical and

laboratory plasmas. For example, lines of many He-like ions detected in
solarplasmas in the x-ray region (l-50 A; have been listedbyDere et
ol lll. Of particular interest are the resonance (w: ls2 'so-ls2p '40),

intercombination (x and y: 1s2 'so-ls2p 'Pro, ) and forbidden (z: ls2 ',So-

ls2s ',s,) lines, which are highly useful for solar plasma diagnostics-
see, for example, 121).However, to analyze observations, atomic data

are required for a variety of parameters, such as energy levels, radiative
rates and excitation rates or equivalently the effective collision
strengths. Additionally, the transitions are important for studies of laser-
produced [4] and fusion [5] plasmas. For our calculations we use fully
relativistic configuration - interaction approach wave function and

report results for energy levels for all transitions among the lowest 49

levels of the He-like ions, which belong to the ls2, 1s2(,ls3(,ls4l
and 1s5 / configurations. We compare our level energies with the

critically evaluated data compiled by NIST [6]. The National Institute of
Standards and Technology (NIST) have compiled and critically
evaluated (and adjusted) energy levels for many He-like ions, and have

posted data at their website http://www.nist.gov lpmlldata/asd.cfm. The

Flexible Atomic Code (FAC) is adopted for calculating energy levels.
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FAC are fully relativistic codes based on solving Dirac equations, which
allows its application to ions with large values of nuclear charge and it
is a public-freely powerful atomic. It has modified the numerical
calculation methods of several fully relativistic codes in order to
encompass their strengths [7].

Calculation method:
The fully Relativistic Configuration Interaction Approach is briefly
described. The bound states of the system are calculated in the
configuration mixing approximations with convenient specification of
the mixing scheme. The radial orbitals for the construction of the basis
states are derived from the modified self-consistent Dirac-Fock-slater
iteration on a fictitious mean configuration with fractional occupation
numbers representing the average electron cloud of the configurations
included in the calculation.
In atomic units, the relativistic Hamiltonian (H) of an ion with N
electrons is given by [7]:
〃=Σl為o+ぶノオ … … (1)

Where, Hp(i) is the single electron Dirac Hamiltonian of a potential
attributed to the nucleus charge which should be diagonolized in order
to obtain energy levels.
The approximated atomic state functions are given by [7]:
v =>,b,0,

where, b, are the mixing coefficients obtained from the diagonalizing
the total Hamiltonian and g, are the bases states which are anti-
symmetric sums of the products of the N Dirac spinors (9n6) that are
given by [7], [8]:
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where, Pn1 and Q,p are the large and small components, respectively; p,n
is the spin angular function, n is the principle quantum number, k is iii;
relativistic angular momentum which is equal to (l_j) (2j+t),n is the
magnetic quantum number / is the orbital angular momentum and j is
the total angular momentum.
Pnp and Qn1 satisfr the coupled Dirac equation for central field V(r): [7]
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Where, s is the fine structure constant and enp is the energy eigenvalues
of the radial orbitals. V (r) is the local central potential which is the sum
of the nuclear charge contribution potential (Vp(r)) and the electron-
electron interaction potential (V*(r)).
VN(r)iS giVen by[7]:

… …(3)

Where, Ry is the statistical model radius of the nucleus calculated from
the formula RN :2.2677x10-5 Ar/3 where A is the atomic mass [10]. The
electron-electron interaction approximation is given by the following
equation which is corrected at the asymptotic behavior (large r) by
excluding the self- interaction term [7]:

V(tlc,ttron_elc<.tro,(r)=ffi{,Ef,r,,,,o'_6,o,,o,)

* ,lL(p,ir rr') + ej,op1dr'* (rloel * A,))*lat,o@t,o -t)
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is the Wigner 3 7 symbol and r. and r> are the less or grater of r and f.
The electron-electron interaction contribution to the average energy E"-"

is giverr by [7]:
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E"-" = )1r,r1r'k'ltt"-"lnk) = *4r,,r[v"-"(r)p,j 
+ g]r1r11dr . . . .. (5)

The factor % is introduced in order to avoid double counting of electron
pairs in the summation.
Equation 2 is solved by constructing a self-consistent iteration, in which
the orbital wave function from the previous step is used to derive the
potential. It is converted to a Schrcidinger-like equation by eliminating
the small component and performing the following transformation [7],
[e]:

ι″=

21=

*F々
(r)i十手(ε計―/(r)

嚇いわ
…⑥

Equation 3 is rewritten as[7]:

チ
41A+{2[ε″(― U(r)]―

′((J(+1)}石
最=0        …….(7)

Where,U(r)iS an effec“ve potendd deined as 17]:

υO)=/(r)_手 {F(ア )一εノー
4o+手 (ε″―/(r)

[:「:/(r)+

3α
2

(チ賓が一千チ賓朝}く1+手 (ε計―/(r))

Another transformation may be performed [7]:

_(8)

′=′ (″ ) _。 (9)

Дlヵ(r)=(チ)→ G″た(′ )

Where t(r)

Therefore,Eq.7 becomes a Schr6dinger_like f0111l g市 en by[7]:

チQ10=(#)⊇ Q10
_.(11)
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The used form of t (r) is [7]:

t(r):r,Ji +crln(r)
This form covers larger radial distance than a linear form for a given
number of grid points does. The standard Numerov method is used to
solve the Schrcidinger like equation after the performed transformations
(Eq. 7). The minimum and maximum distances on the radial grid are
chosen to be within the nuclear charge distribution and the excited states
to be below shell number 20 and the bound energies are less than the
Coulomb potential at rn,u* such that: rmin : 10-612"11 and i:

r max

50012..6, Z"n is the effective charge of the ion that the electron
experiences at large r l7l.

RESULTS AND DISCUSSIONS
For checking the accuracy of the present work, this comparison had
been made with theoretical data produced by [10] for Ca XIX in
calculated energy levels among the lowest 49 levels and good accurate
results are obtained, as it shown intable (l). Hence the results from [10]
will be helpful in assessing the accuracy of our energy levels.
Table (2) shows the energy levels (in Ryd) of Ti XXI, V XXII and Cr
XXIII.

Yol.24, No 1,2013

… 。(12)

ablc-1.En lcvcls(in Rvd)of Ca XIX.

Index Configuration term Energy OIIST) Energy
(ReLll0l)

Energy
(Present)

l ノ∫
Z

'.so 0.00000 0.00000 0.00000

2 I s2s pSl 283.7882 283.68921 283.6945

3 I s2p
'Poo
285.3436 285.28061 285.283072

4 I s2p '40 285。 4185 285.35190 285.3547317
く
υ Is2s 'so 285.4858 285.43976 285.4457524

6 I s2p 'pi 285.7404 285.67554 285.6785417

7 I s2p '40 286.8105 286.79581 286.7988347

8 Is3∫ ,S, 335。 9927 335。90472 335.902635

9 I s3p 'Poo 336.4222 336.33923 336.3384592

10 I sjp '40 336.4422 336.36057 336.359671

′sSs iS0 336.4392 336.36319 336.3609381

つ
４ I s3p 3ぱ 336.5387 336.45746 336.4565091
０
つ ′sSグ tD, 336.68375 336.6835869

14 ′,3r/ tD, 336.68341 336.6838853

H9
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15 ′sJグ tD, 336.72141 336.7215629

16 ls3d ,D, 336.73608 336.7362428
17 I s3p IP10 336.8303 336.75745 336.7565041
18 I s4s 's, 354.0334 353.93887 353。9372558
19 I s4p 'pf 354.2116 354.10986 354.1092558

20 I s4s
'.S, 354.2143 354.12442 354.1225716

21 I s4p '40 354.2200 354.11896 354.1182138
22 I s4p 3げ 354.2608 354.16010 354。 1592702
23 I s4d tD, 354.26810 354.2682805
24 I s4d 3D 354.26846 354.2686252
25 I s4d ,D, 354.28387 354。 284018
26 ls4f 3だ

354。28183 354.2808575
27 Is4f

'Fro 354。28073 354.2819167

28 I s4d ,D, 354.29150 354.2916493
29 I s4p :4° 354.3797 354.28232 354.2815051

30 I s4f 3ィ 354.28983 354.2899743

31 ls4f '40 354.29071 354.2908717

32 /s5s ,S, 362.3324 362.23334 362.2320784
33 I s5p 'pf 362.4225 362.31870 362.3181769

34 /sjs
'so 362.4228 362.32654 362.3250785

35 I s5p 'P,o 362.4269 362.32333 362.3227486
36 I s5p 'pl 362.4477 362.34439 362.3437427
37 ′s5グ tD, 362.40491 362.4050766
38 ノs5グ tD, 362.40521 362.4053456
39 ノs5グ ,D, 362.41296 362.4131004

40 I s5f 'rl 362.40927 362.4088684
41 I s1f '40 362.40872 362.4093946

42 ノs5グ :2 362.41721 362.4173274
43 I s1p

'Pro 362.5078 362.40604 362.405339
44 I s5f 3ィ

362.41339 362.4135032
45 I s5f '4' 362.41385 362.4139854
46 I s5g ,G, 362.41357 362.4133525
47 I s59 'Go 362.41324 362.4136804
48 I sig ,G,

362.41605 362.4161712
49 I s5g tGo 362.41629 362.4164321

120
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Table-2. Energy levels (in Ryd) of (a)Ti XXI (b)V XXII and (c)Cr XXIII

a)Ti XX

Index Confisuration term EnerρⅣ fNIST) Energy (present)
1 fsZ

'^go
0.00 0.00

2 Is 2s ,S, 345.58782 345.4870849

3 I s2p 3ィ 347.32725 347.2599113

4 I s2p t 
Pro 347.42293 347.3582113

5 I s2s 'so 347.48107 347.4394222

6 I s2p 'p! 347.92741 347.8587048

7 I s2p 'P,o 349.09128 349.068561

8 Is3s ,S, 409.26744 409。 1714302

9 I s3p
'Poo
409.74722 409.6582037

10 I s3p t 
Pro 409.77520 409.6869527

′sSs :S0 409.76918 409.6827008

12 I s3p 'pl 409.92583 409.8367966

13 ノs3グ 3Dl 410.19019 410.0911093

14 Is3グ tD, 410.18809 410.0897091

15 Is3グ ,D, 410.24751 410.1481656

16 ノsSグ lD2 410.26281 410.1650423

17 I s3p 140 410.24031 410.1606853

18 I s4s ,S, 431.2890 431.190579

19 I s4p 3ィ 431.4904 431.383507

20 I s4s 'so 431.4995 431.3973468

21 I s4p 340 431.5661 431.4591063

つ
４
つ
４ I s4p 'p| 431.5023 431.3955902

23 ノ∫イグ tD, 431.6772 431.5792487

24 ′sイグ tD, 431.676 431.5792428

く
υ
う
∠ /sイグ tD, 431.7018 431.6031262

26 I s4f 3ぱ 431.6991 431.6021023

27 I s4f 'rr' 431.6006603

28 ノ∫イグ ,D, 431.7082 431.6117711

29 I s4p '40 431.5910643

30 I s4f 3ィ 431.6142693

31 I s4f 1パ 431.6154622

つ
乙
●
Ｄ ノsD‐ s 3sI 441.4250 441.3208651

33 l.s5p tPon 441.5237 441.4175386

つ
４
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34 ′sD‐s iS0 441.5326 441.4246364

35 ノ∫)ゃ 340 441.5663 441.4561901

36 ′sン 3ぱ 441.5335 441.4236963

37 ′s5グ 3D: 0.44152318

38 ′s5グ 3D2
0。441523305

39 ′s5グ 3D3
0。441535368

40 Is5/ 3げ 441.5315321

41 ′s5/ 3ぱ 441.5322531

42 ノs5′ :D2 0.441540133
つ
Ｊ
′
■ ′sン :40 441.6337 441.5226799

44 Is5/ 3ィ 441.538463

45 ′s5/ lぱ 441.5390988

46 ′s5g 3G3 441.5383263

47 Is5g 3G4 441.5387687

48 ′s5g 3G5 441.5425253

49 ノS,g :G4 441.5428773

V XX
Index Configuration term Energy oゞ IST) Energy (present)
l ′s` :S0 0.00 0.00

，

一 ノ∫2s 3sl 378.80351 378.7011418

3 ノs2p 3ィ 380.63743 380.5685647

4 ノs″ 340 380.7465 380.6808942
く
フ ′s2s IS0

380。 79873 380,755998

6 ′s2p 3ぱ 381.36481 381.2944845

7 ノs2p 140 382.57160 382.5468199
０
０ ノs3s 3sl 448.65969 448.5623955

9 ノsヵ 3ィ 449.16553 449.0752764

10 ′sシ 340 449.1972 449.1079348

′sJs iS。 449.18868 449.1006783

12 ′sシ 3げ 449.38196 449.2917167

13 ′sJグ 3Dl 449.65990 449.5595759

14 ノs3ど 3D2 449.65707 449.5574526

15 ′sJグ 3D3 449,72933 449.6287257

16 ′∫Jグ lD2 449.74592 449.6468049

17 ′s、■
14° 449.70792 449.627033

18 ′∫イs 'SI 472.8255 472.7261776

つ
４
つ
４
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19 ′Sイρ
3ィ 473.0378 472.9298196

20 ノsイs :S0 473.0469 472.9438835

21 ′Sくρ
3P10 473.1289 473.0214084

22 ISイρ
3げ 473.0515 472.943516

23 ′sイグ 3 Dl 473.2456 473.1471448

24 ′∫イグ 3D, 473.2447 473.1469074

25 ノsイグ 3D3 473.2738 473.1761201

26 IS4f 3鍔 473.1740071

27 ′sグ 3だ 473.1756703

28 ′sイグ lD2 473.2829 473.1853178

29 ノSイρ
:4° 473.2675 473.1580292

30 ′∫イ/ 3ィ 473.1904009

31 Isグ 1パ 473.1917636

32 ′sD‐s 3sI 483.9493 483.8442385

33 Isン 3だ 484.05376 483.9463245

34 ノs5∫ lS0 484.0623 483.9535002

35 ノsシ 340 484.0641 483.9532995

36 fsン 3げ 484.1042 483.9931527

37 ′sD‐グ 3Dl 484.0629911

38 ′sD‐グ 3D2 484.0630043

39 ノsD‐グ 3D3 484.0777827

40 ′s5/ 3げ 484.0741467

41 ′sD~F 3ぱ 484.0749795

42 ノsD~ノ lD, 484.0828394

，
Ｄ
′
” ′S,ρ 140 484.174 484.0619923

44 ′sD~/ 3ィ 484.0825021

45 IsD~/ lぱ 484.0832253

46 ′s5g 3G3 484.0823742

47 ′S,g 3G4 484.082882

48 ′s,g 3G5 484.0874279

49 Is,g lG4 484.0878322

り
，
う
ι
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Cr XXⅡI
Index Configuration term Energy (MST) Elergy (present)
l Is′ 's, 0.00 0.00

2 I s2s 3島 413.57044 413.4665709

3 ls2p
'Pro 415.50050 415.4303284

4 I s2p
'Pro 415.62307 415.5567843

ξ
υ I s2s

'so 415。66909 415.6253564

6 I s2p 'pl 416.37450 416.3027472

7 I s2p
'Pro 417.62303 417.5963337

8 ノsSs 's, 489.8981 489.7992125

9 I s3p t 
Pro 490.43035 490.3386456

10 I s3p
'Pro 490.46589 490.3751994

′sJs
'so 490.45477 490.3648861

12 I s3p 'p| 490.69033 490.598697
13 ′s3グ tD, 490.98194 490.8801564
14 ノ∫Jグ ,D, 490。97829 490.8771878
15 ノsJグ ,D, 491.0654 490.963243

16 ノsJグ ,D, 491.08327 490.9825981
17 I s3p '40 491.02768 490.9451888
18 I s4s ,S, 516.3102 516.2098116
19 I s4p

'Poo 516.534 516.4243439

20 I s4s 'so 516.5435 516.4386056
つ
４ I s4p ,4, 516.6438 516.5343516
22 I s4p 'p! 516.5490 516.4396405
23 ノsイグ tD, 516.7668 516.6657157
24 I s4d 'Dr. 516.7650 516.6651814
25 ′sイグ tD, 516.8014 516.700557

26 I s4f
'p.o 516.6988011

27 I s4f 3だ
516.7007069

28 I s4d ,D, 516.8087 516.7103382
29 I s4p , 

P,, 516.7859 516.6755432
30 I s4f 'rf 516.7183775
31 I s4f lぱ

516.7199261

32 lsis ,S, 528.4684 528.3625653
つ
Ｊ
Ｏ
Ｊ I s5p 3ィ 528.5790 528.4701512

34 lsis '^t, 528.5877 528.4773908
く
υ
Ｏ
フ I s5p

'P,o 528.6388 528.526399
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36 I s1p 3げ 528.5905 528.4779354

37 ノsJグ 3Dl 528.5989752

38 f∫5グ 3D2 528.5991001

39 fs5グ 32 528.6168905

40 I s5f 3げ 528.6134566

41 I s5f 3ぱ 528.6144136

42 Is5グ lD2 528.6222559

43 I s5p 11° 528。 7117 528.5975434

44 ls5f 3ィ 528.6234444

45 ls5f 1ご 528.6242646

46 I s5g 3Q 528.6233268

47 I s5g 3G4 528.6239074

48 I s5g 3G5 528.6293544

49 I s5g :G4 528.629816

CONCLUSIONS
Motivated by the need for accurate transition data in a variety of
scientific applications, fully relativistic configuration interaction
approach wave function is used to calculate energy levels among the

lowest 49 levels of Ti XXI, V XXII and Cr XXIII belonging to the n< 5
configurations. The Flexible Atomic Code (FAC) is adopted for
calculating energy levels. In this paper we have good accurate results by

comparing it with NIST as it shown in table (2). The energy values are

reported with respect to the ground state energy for the configuration

ls2 which appears as (0.0 e'; in the table (2). Each level is assigned an

index number which is used in the transition table to refer to its energy

level value. The level orderings from present work are agreement with
calculations from NIST, but differ in some instances, particularly for the

n : 5 levels. This is mainly because the degeneracy among the levels of
the n : 5 configurations is very small. Lines from He-like ions have

been observed in a variety of plasmas by rockets and satellites [], 11-
l3]. Additionally, the transitions are important for studies of laboratory

and fusion plasmas [14], [15]. Therefore, atomic data for He-like ions

are required for the modeling and diagnostics of a variety of plasmas, so

we believe that the present results for energy levels for transitions of
He-like ions Ti XXI, V XXII and Cr XXIII will be highly useful for the

modeling of a variety of plasmas.

つ
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ABSTRACT
In this study●vo modiflcations of polyamidc 6,6(ncat and uv stabilized)

prepared from solution cast as fllins and strips havc been studied by X― ray

diffraction(XRD)and meChanical tcsting(MT)SutteCt tO different temperature

heating cyclc.Both modiflcations show variation in the scattered X‐ ray intensity of

the basal planes(100)and(010/HO)aS the tcmperature of the hcating cycle is

changed.Morcover,thc domains(cryStallites)size based on the analysis of integral

breadth instead of mere FWHM has been included in the crystaHite sizc
dctclHlination, appcar to narro、 v do、vn as a result ofthe hcating cycle.The tcnsile

strcngth and clastic lnodulus improvc upon hcat trcatinent on the cxpensc ofloosing

some ofthc stretchability in thc polymcr and also bringing a change in thc fracture

mode froin ductilc to brittle.

INTRODUCT10N
Polyanlides or nylons are the flrst engineering thermoplastics and still

represent the most important class of these type of materials.

Polyarnides and in particular polyanlide 6,6 with the nomenclature

designating the number of carbon atoms separating the repeating arnide

group,  are  synthesized  by  condensation  polymerization  of

hexamethylenediaminc and adipic acid[1].The Chemical structure of

the repeat unit of polyamide 6,6 is presented in Figure l[1].

O      O
l:      ll

[一 C― (CH2)4~C~ NH一

F Diacid --I.-
Ｈ一
到

(CH2)6~N

Diamine

Figure- I : Repeat unit of polyamide 6,6 [ I ]
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It is crystalline and the spherulitic structure observed is composed of
chain folded lamellae,. which are in turn composed of stacks of
crystalline sheets held together by Van der Waals interactions. Two
triclinic structures, cr and p for the crystalline domains forming the
sheets, where the o structure contains one chain per unit cell, and the
B structure contains two chains per unit cell [2]. The crystal unit cells
dimensions are given in Table I [3].

Table-l: crystal phase unit cells and dimensions for poryamide 6,6 [3]

Phase Unit cell a (nm) b (nm) c (nm) o (") B f) y (")
op triclinic 0.49 0.525 1.73 50 77 64
0p triclinic 0.49 0.801 1.73 90 77 66

Polyamides can be produced via a variety of techniques including
injection molding, extrusion, blow molding and solution coating.
Solution coating is utilized to produce membranes and films of
polyamide 6,6 by a standard wet phase inversion process provided a
suitable solvent is incorporated [a]. The crystalline nature olpolyamide
6,6 and the high melt temperature of the crystal make it a gooo
candidate for applications where properties such as high streigth,
excellent chemical and abrasion resistance and toughnesiare des[ed
[5,6].
The work aims at shedding some light on the behavior of polyamide 6,6
molded from solution by employing two types of polyamiae o,o - neat
and uv stabilized by carbon black - as films and sirips, subjected to
different temperatures heating cycle and characterized bi xRD,
crystallite size analysis and mechanical testing.
Crystallite size analysis

Broadened diffraction peaks observed in powder diffractogram are
related to crystallite size by the Scherrer formula [g].(Dnu)u: k I /pcos0 (l)
where < Dnrr >u is the volume-weighted domain (crystallite) size, k is
the Scherrer constant, l. is the X-ray wavelengttr, 

- 

B is tire iniegral
breadth of a reflection (hkl) (in radians) located at 20, defined as-the
width of a rectangle with the same height and area as the diffraction
peak [9]. 0 is the Bragg angle. By the same token B is related to the
full width at half maximum FWHM (f) for Gaussian peak shape by:

B:(nl4ln2)",f (2)
Correction for instrumental effect is based on the formula of Gaussian
peak shape [10] as:

B : (Pou,2 - P,n,,')' (3)
where Pou.
pinr, is the

is the observed experimental integral breadth of a peak ancl
integral breadth of the instrumental profile determined from
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a separate scan of standard Si (SRM 640c) for the (111) peak at 20:
28.44 deg.

MATERIALS AND METHODS
Materials, preparation and treatment

Pellets of polyamide 6,6 (neat and [fV stabilized by carbon black)
were obtained from GSRC India. Formic acid and phenol from BDH
UK. A casting solution was prepared by dissolving polyamide 6,6
pellets in a mixture of I : I vol. of formic acid and phenol at about 350
K. The solution was then cast onto a glass substrate incorporated with a
mold that can shape the cast into film and strip with the desired
thickness and dimension. The cast molds were left in a fume hood for
slow evaporation of the solvents.
The prepared specimens were heat treated in l0-2 torr vacuum oven
Hearous Germany at temperatures from 300 K and up to 473 K for 30
minutes duration. Suitable loads were applied to the specimens at
temperatures above 373 K to prevent films and strips from puckering.
Testing methods
X-ray diffraction scans were performed on Shimadzu 6000
diffractometer fitted with monochromatic Cu Kol radiation at a scan

speed of 0.1 deg. s-r and 20 angle between 5 to 30 degrees. Tensile
tests on strips of polyamide 6,6 were performed according to ASTM
638 on a tensile testing machine H50KT from Tenius Olsen UK at a
cross head speed of 5 mm / min.

RESULTS AND DISCUSSION
XRD

Wide angle X-ray diffraction (WAXRD) has been applied in the
crystal structure evaluation of polyamide 6,6 films. Spectra of the
polymers at three different temperatures are displayed in Figure 2 and 3

for neat and UV stabilized specimens respectively. Four distinct peaks

are observed in the spectra, these were indexed by utilizing the unit cell
of the o, phase given in Table 1 and the equation of interplaner spacing
for triclinic system taken from [7]. The results are shown in Table 2.

Table-2: Miller indices (hkl) assigned for peaks in XRD spectrum for neat

polyarnide 6,6
Values from unit cell Miller indicesValues from XRD spectrum

20o6, (deg.) do6' (nm) dcJc(nm)
1.2824

0.6412

0.4389

J[:|:::♀  }

6.71

13.64

20.16

24.16

1.2974

0.6487

0.4400

0.3681

hkl

(001)

(002)

(100)

{|||:}}
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The intensity of the (001) and (002) planes remain nearly unchanged in
the neat polymer. with increasing the heat treatment temperature up to
473 K, whereas the {(010) i (l l0)} planes start to decrease in intensity
in favor of the increase in intensity of the (100). This is due to possible
re-orientation in the molecular chains caused by the heating cycle. As
for the UV stabilized,the behavior is different, the intensities-of llOtOy f(l l0)) and (100) planes remain nearly unchanged with the increase of
treatment temperature to 473 K. The reason is that the carbon black
particles are sited at the inter-chain positions preclude the re-orientation
and relaxation of the molecular chains due to increased temperature.
Evaluation of volume-weighted crystallite size for the broadened peaks
after correction for instrumental effect are given in Table 3.

Table-3: Volume-weighted crystallite size of neat and UV stabilized polyamide 6,6

(nm)
ncat   RT
423K
473]く

UV   RT
423K
473K

< D1oo2)>u (nm) < Drroo)>, (nm) < eoro4roy>"

９

５

３

　

　

５

０

２

５

５

５

　

　

６

６

５

１

９

６

６

５

５

９

８

８

５

５

５

5。 9

5。 9

5.8

6.8

6.3

It is noted that the crystallite size in the uV stabilized has enlarged
slightly in the basal prane (ab), an indication that the particres in the iJV
stabilized specimens are located at the inter-chain sites. Moreover, heat
treatment of both neat and uv stabilized specimens has caused the
crystallite size to decrease due to loss of crystilline domains in favor of
the progress of amorphous domains.
Mechanical behavior

Figures 4, 5 and 6 show the mechanical behavior of neat and uv
stabilized polyamide 6,6 in terms of tensile strength, elastic modulus
and elongations respectively. Elongations are ded-uced at yield point,
maximum stress and break point.
Both modifications show increased stress and elastic modulus with
higher treatment temperature on the account of decrease in elongation,
an indication to the transformation of some amorphous region"s into
crystalline by the effect of heat treatment. Elongatiln of spelimens at
the yield point especially at the highest treatment temperature shows a
behavior where the mechanism of deformation changes from elastic _
viscoelastic to elastic - plastic equivalent to the behavior seen in metals
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(steel) [ 1], reflecting good toughness of both modifications of
polyamide 6,6.

Morphology of fracture
Stiips of polyamide 6,6 fractured in the tensile test exhibited certain

features that can be correlated with the mechanical behavior and heat

treatment temperatures. At 323 K the fracture mode is elastic denoted

by pronounced necking in the tested specimen, and this necking is

piogressively diminished as treatment temperature is raised (373 K and

42, K ) and at the highest treatment temperature of 473 K the fracture

mode becomes brittle as shown in Figure 7. The elastic fracture mode

is associated with high elongation and low stress and modulus whereas

the brittle fracture mode is associated with low elongation and high

stress and elastic modulus as revealed by the mechanical behavior.

CONCLUSIONS
l. Details of the procedure of preparing polyamide 6,6 films from

solution need to be scrutinized and elaborated in order to obtain

premium quality films.
2. XRD results indicate that particles in UV stabilized polymer locate

in the molecular inter-chain positions thus giving this modification

of polyamide 6,6 beffer mechanical behavior.

3. Heat treatment although useful in achieving higher crystalline

orientation in polymers and better mechanical properties, proved to

be deleterious on the fracture mode changing it from ductile to

brittle.

（し
く
）【

2 O((l€ El'ccs)

Figure-2: X-Ray diffraction spectra of neat polyamide 6,6

with peaks assigned by Miller indices

(a) as cast mold,
(b) and (c) as heat treated at 423 K and 473 K
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一
Neat

―
UV Stab‖ ized

Temperature (K)

Figure-5: Variation of elastic modulus for neat and UV stabilized
polyamide 6,6 with heat treatment.
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Figure-6: Variation in elongation (e) at yield (or), ultimate stress (o',*)
and break (b) for neat (N) and UV stabilized (UV) polyamide

6,6 with heat treatment.
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ABSTRACT
Elliptic curve or a curve of genus one can be regarded as a non-singular plane

cubic curve. Plane cubics may be classified up to isomorphism or projective

equivalence. In this paper, the projectively inequivalent elliptic curves over the

finite field of order I I and l3 are given and determined if they are complete or
incomplete. Also, the maximum size of a complete elliptic curve that can be

constructed from each incomplete ones are given.

TNTRODUCTION
Let F, denote the Galois field of q elements and

V (3,q) : {(ar,a2,a3)lai e Fq}

be the respective vector space of row vectors of length three with entries

in & Let P G (2, q) be the corresponding projective plane. The points

far; a2; a3 ] of P G (2, q) are the one-dimensional subspaces of V (3, q) .

The lines of PG(2,q) are the two-dimensional subspaces of V(3,q).

Definition l:[3] Let F be a form. A projective plane curve f is the set

T = {lXoiXiXz) e PG(2,q)l F(Xo, Xr,Xr) - 0}.

The problem of finding the number of points on a curve over a finite
field has been studied for many years. Recently, the question how many

points a curve of genus g over a finite field can have, has attracted a lot
of attention. This was motivated partly by possible applications in
coding theory and cryptography.
Theorem 2: [1] For a non-singular plane curve f of genus g defined

over fr, let N1 be the number of rational points f over ft. Then

q + L - sLzJ ql< N1 s q + t + sLzJql,

where [xJ is the integer part of x € R.. This implies that if f is an

elliptic curve, then

135



Complete and Incomplete Elliptic Curves Over the Finite Field oforder I I and 13 
Emad

q + L - IzJ ql < Nt 3 q + t + lzJ-ql.

Definition 3:Il] A rational inflexion point p of an elliptic curve f is
one for which the unique tangent at p has three-point contact.
The condition that the tangent line at p has triple contact with the
curve is expressed algebraically by the requirement that

F(Xo,X:. X2)

- f (Xs,XrXr). g(Xo,Xr,Xr) + (aXo+bXrtcXr)3
.h(xo,x.. x),

where F is a form ofdegree n and
(i) f (Xo, XL, X2) is the linear form defining the tangent line at p,
(ii) g(Xs,X1,X2) is some form of degree n - 1,
(iii) h(Xo,Xl,X2) is a form of degree n - 3,
Qv) (aXs+bX1*cX) is some linear form vanishing at p. See [2].Definition 4: [ll An elliptic curve f is called harm-onic or
equianharmonic if the four tangents through a point form a harmonic or
equianharmonic set. An elliptic curve whiih is not harmonic or
equianharmonic is called general.

It is well known that any elliptic curve f has nine rational inflexions
over Fq, q * 0 mod (3). Over {, the possible number of rational
inflexions on an elliptic curve is 0,1,3 or 9 [3]. An elliptic curve exist
with nine rational inflexions if q = 1, mod (J) and rvith three rational
inflexions for all q [3].

Theorem 5: [ll[al If pn is the numbers of distinct elliptic curves up to
projective equivalence over {, then

pq = 3q + z + (i). (;)' ., (;)
Here the bracketed numbers are Legendre and Legendre_Jacobi
symbols taking the following valuei:
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Let n; for i = 0,1,3,9 be the number of projective equivalence classes
with exactly i rational inflexions. So, according to ni, Pq = flo * n, *
n3 + ns.
In [5], results on curves with many points over finite fields for small
genus are stated.
Definition 6: [1] A rational inflexional triangle is a set of three lines
over Fq through the nine inflexions of T.
An elliptic curve f over Fq, q * 0 mod (3), is denoted by f{, where n
is the number of rational inflexions and r is the number of rational
inflexional triangles. Here, T{ = 9I, 1t{, t{ when f is respectively
general, equianharmonic, harmonic. Also, if n:3 and the inflexions
tangent are concurrent then T - t and if n = Oand f is

equianharmonic, write f = Et .

Definition 7: [1] A (k; r)-arc is a set of k points of a projective plane
such that some r, but no r * 1 of them are collinear.
Definition 8: [1] A (k; r)-arc is called complete if it is not contained
within (k + L;r)-arc.
Definition 9: [1] The maximum size of a (k; r)-arc in PG(2,q) is

denoted by mr(Z,q).
Definition I0: [1] Let M be a set of points in any plane. An f-secant is

a line meeting M in exactly r points.
Remark l1: In the projective plane, most of elliptic curyes can be
re-qarded as an arc of degree three.
Definition 12: [6] A projective linear code C, Ln,k,d]n-code, is a

subspace of V (n * l, q), where k -dimC, d - d(x,y) = min{l {tlxi +
yi)l) and any two columns of a generator matrix are linearly
independent. If d - n - k, then C is called AMDS code.
Theorem 13: [6] There exists a projective ln,k, d]n-code if and only if
there exists
an (n;n - d)-arc in PG(k - l,q).

In [7], a full classification of arc of degree three is given in PG(2,1,1).
In [8], the maximum arc of degree three has been found in PG(2,73).
In this paper, after giving the canonical form of the elliptic curves and
number of the rational points on each of them in PG(2,11) and
PG(2,13), the complete and incomplete elliptic curves are determined
with stabllizer group type. The size of complete arcs of degree three
that contain the incomplete ones are given. Also, the relation with
AMDS codes are given.
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For full details on a canonical form of an elliptic curve over a finite
field see [].

Elliptic curyes over F11
Theorem 14: In PG(Z,LL), the following statements are satisfied:
(l) Prr = 32.
(2) no = 10, nt= L2, n3 - 10, zg = 0.
(3) N1 takes every value between 6 and 18.
(4) There are 90 elliptic curve of type general with at least one
inflexion and 18 of them are inequivalent.
(5) The 32 inequivalent elliptic curves divided into 7 complete and 25
incomplete.
(6) An elliptic curve with k points is a compl ete (k;3)-arc when k
have the following values: 15,16,17,LB.

In Tables 1,2,3 the columns give the symbol of each type of f[, the
canonical form,the number of rational points lri,the description, ttre
maximum value M(f) of k for a (k;3)-arc containing the curve and
the stabilizer groups Upes.

ablc― : Elliptic curves with exac three rational inflexions
耳 No. Canonical form

lθ i‖
「

|
Description ν(」γ) G

σξ

1 為χlX2+3(XO+χl+ろ )3 18 Complete 18 S3

2 χOχlχ2+4(χ。+χl+χ2) 9 Incomplete 20 S3

3 χOχ1/2+6(X。 +商 9 Incomplete 19 S3

4 χOχlχ2~4(χ。+χl+χ2) く
υ Complete 15 S3

く
υ χOχlχ2~2(X。 +χl+χ2) 15 Incomplete 16 S3

6 為χlχ2~(Xo+Xt+χア 6 Incomplete 19 S3

εξ 7 婿χl+x。3_2で つ
４ Incomplete 18 S3

堵
０
０ χ

`χ

l+X。
3_χ

13
つ

４ Incomplete 16 S3

鍔 9 χOχlχ2+(χo+χl+χ2F 12 Incomplete 15 S3

10 XOχlX2~3(X。 +`+X2)3 12 Incomplete 16 S3
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lptlc curves wl exactiv one ratlonal in 10n

耳 No. Canonical form
|」
Fllll Description M(■f) G

gf

1 χlχ:+χ:-5χ Oχf-5χ F 17 Complete 17 Z3

2 Xlχ

`+χ

∂-5為瑠-4埒 16 Complete 16 Z3

3 χlχ

`+X。

3_5χ
oχf-2χ f 14 Incomplete 16 Z3

4 χlχ′十X。3_5χ Oχf+2χ : 10 Incomplete 20 Z3

5 χlχ:+χ:-5χ oχf+4χf 8 Incomplete 19 Z3

6 χlχ

`+χ

∂-5χoχr+5χ F 7 Incomplete 19 Z3

7 χlχ

`+χ

ざ-2χoχF-5χ F 14 Incomplete 15 Z3

8 χlχ:+χ∂-2XOχf-3χ : Incomplete 18 Z3

9 χlχ:+χ:-2χ oχf―χ: 8 Incomplete 19 Z3

10 χlχ

`+χ

∂-2χ Oχ子+χF 16 Complete 16 Z3

χlχ

`+χ

∂-2χOχf+3χ f
Ｏ
Ｄ Incomplete 16 Z3

12 χlχ:十χ∂-2χoχ『+5χ F 10 Incomplete 19 Z3

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

Table-3: Elliptic curves with no rational inflexi

From Remark 11, Theorem 13 and Theorem 14 the following corollary
is deduced.
Corollary l5: In PG(2,1L), each etliptic curve in Table 1,2,3 gives a

projectiveln,3,d]11-code(AMDS),where 6<n < LBand 3 <d<
15.

lptic curves wl no lona xlons

耳 No. Canonical form larl Description ν(」り) G

g:

l χ,+3(χ

`-5χ

Oχl+χr)χ2~(χ:~3χoχ『+5χ f) 9 Incomplete 19 Z3

つ
４ χ,-2(χ :-5χoχl+χ子)χ2~(χ∂~3χOχ『+5χ f) 9 Incomplete 20 Z3

Ｏ
Ｊ χ,+3(χ

`―

χOχl+χ子)χ2~(χ:~3χOχr tt χf) 6 Incomplete 19 Z3

4 χ,-2(χ :一 χOχl+χr)χ2~(χ:~3χOχ子+χf)
く
υ Complete く

υ Z3

く
υ χ,一 (χ:-5χoχl+χr)χ2~6Y:~3χoχ子+5χf) 18 Complete 18 Z3

6 χ,+(χ;―χoχl+χf)χ2~GX∂ ~3χ Oχ子+χl)
く
υ Incomplete 16 Z3

ε

`

7 χ,一 (χ:-3χOχ子+χ f) 12 lncomplete 16 Z3

8 χ:-3(χ :―χOχl+χr)χ2~(χ:~3χ Oχr+χF) 12 Incomplete 18 Z3

瑠 9 χ,+5(考 ―為χl+χf)χ2~(埒 ~3χ Oχ子+χf)
つ
４ Incomplete 17 Z3

10 χ,-2(χ :一χoχl+χr)χ2~(χ∂~3χ Oχ子十χF) 12 Incomplete 16 Z3
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Elliptic curves ov€r F13
Theorem 16: In PG(2,13), the foilowing statements are satisfied:
(1) Prs = 46.
(2) no - 14, tLL = 20, n, = 10, fls = 2.
(3) N1 takes every value befween 7 and2l.
(4) There are 132 elliptic curye of type general with at least one
inflexion and,22 of them are inequivalent.
(5) The 46 inequivalent elliptic curves divided inio L4 complete and 32
incomplete.
(6) An elliptic curye with k points is a complete (k; 3)-arc when k
have the following values: 16,LB,Lg,ZO,Z|.

Full details on elliptic curves over Fr. are given in Tables 4, 5,6,7.

fable-4: Elliptic curves with exactly nine rationa inflexions
耳 Canonical form

|〔
ア
11「 |

Description ″
(」7) G

ε
94

χ∫+χF+χ, 9 Incomplete 21 G54

鍔 耀χl+x。
3_為
ィ 18 Complete 18 G36

The group G54 is non abelian, has 9 elements of order 2,26elements
of order 3, and l8 elements of order 6. The group 636 is non abelian,
has 9 elements of order 2, 8 elements of order 3, and lg elements of
order 4.

Table-5:EHirptlc curves with exact three rational inflexior
耳 No. Canonical form

|`ア 11「 |
Description M(Jγ ) G

g」

1 χOχlχ2+(χo+χl+χ2) 18 Incomplete 19 S3

2 χOχlχ2+2(χ。+χl+χ2) 12 Incomplete 19 S3

3 為XIX2+3(ア 0+χl+為 f 15 Incomplete 18 S3

4 為XtX2+5(X。 +χl+X2)J 9 incomplete 21 S3

5 xox.xz + 6( x;i xnTjr 12 Incomplete 18 S3

6 xoxaxz-3(x;iTn-+ xil- 12 Incomplete 22 S3

7 為Xジち-4(X。 十Xt+るア ″う Incomplete 18 S3
8 XOXIX2~5(XO+χ l+X2) 18 Complete 18 S3

弓 9 考xl+x。3_χ13 12 Incomplete 18 StxZ:
10 X22為 +x。3_4χF 21 Complete 21 SrxZr

140



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

rational inflcxlonTable-6: Elliptic curves with exact one

耳 No. Canonical form |`Filil
Description M(」γ) G

gf

l x&+x3-6xoxl-6xl Incomplete 21 S3

2 為χ:+埒 -6為χr-5X13 20 Complete 20 S3

3 χlχ

`十

χ∂―
`り

ζOχr-4χf 14 Incomplete 18 S3

4 χlX22+馬 _3為X12_6埒 14 Incomplete 19 S3

5 Xtχ:+χ:+2Xoχr~4X13 17 Incomplete 18 S3

6 χlχ

`+χ

:+2為χr~X13 8 Incomplete 21 S3

鍔 7 χlX22+x。
3+χ
Oχ子 20 Complete 20 SlxZ:

8 χlχ

`+χ

∫+4χ Oχf 8 Incomplete 21 S:xZr

gi

9 XIX22+x。3_6χOX12_3χf 13 Incomplete 19 Z2

10 x6l + x3 - 6xoxl -zxl 10 Incomplete 21 Z2

χlχ:+χ:-6χoχ子―χf 16 Incomplete 18 Z2

12 為X22+χ∂_4χOχr~6χf 13 Incomplete 19 Z2

つ
Ｄ χlχ

`+χ

∂-3χ Oχ子-5χf 10 Incomplete 21 Z2

14 χlχ:+χ:-3χ Oχf―χF 19 Complete 19 Z2

15 χlχ:+χ:-3χ Oχ子-3χf 16 Complete 16 Z2

16 χlχ:十 χ:+2XOχf-6χf 16 Complete 16 Z2

εl 17 χ:χl+χ:+5χ t3 16 Incomplete 18 Z6

18 χ:χl+X03_6χ 13 7 Incomplete 22 Z6

εf 19 χ

`χ

l+χ∂-2χf 19 Complete 19 Z6

奸 20 χlχ

`+χ

:+2為χ『 10 Incomplete 21 Z4
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Ellitptic curves with no rational in flexions
耳 No. Canonical form

|'1『 | Description M(耳 G

g;

1 XoXl+xixz+z Incomplete Z3

2 Xoχ子+イX2+2XIX22_2cX。3+2χf√4巧
__     -6為 為 X2)

，

一 Incomplete 19 Z3

XoχF+瑠 X2+2Xtχ′-4KX。3+2X13+4χ 2
-一―一―――

~6X。
為X2)

Incomplete 21 Z3

4 XOχF+瑠X2+2Xl輝 二万KX。3+2χF+4χ 2
-6χ

`χ

:χ2)

Complete Z3

XoχF+X。
2ぇ +4Xl考 ― (χ:+4X13+3X2+XoXlχ 2) Complete Z3

6 為イ +瑠為 +4Xl 9 Incomplete 21 Z3

為イ +瑠為 +4χl考 -4(埒 +4χf+3為 +xoχジち) lncomplete 21 Z3

為χF+瑠ろ +4χl雇 ―KX。3+4で +3為 +為χl為 ) Incomplete Z3

ε: 9 χoχf tt χ

`χ

2+2χlχ

`

12 Incomplete 21 Z3X Z3

10 為耀+瑠X2+4Xl汚 21 Complete 21 Z3X Z3

ε: χ∂+2X13+4X,一 XOχl馬 9 Incomplete 22 Z3× Z3

鍔 x3+zxl+4x7-+hx,k Complete Z3X Z3

埒 +Σイ+4χ′+5Xoχ l馬 Complete ‐８

　

一
２‐

Z3X Z3

Z3× Z3× Z3
計 14

9 Incomplete

From Rernark ll,Theorem 13 and TheOrem 16 the fol10wing cor01lary is

deduced.

Corollary 17:In Pε (2,13),each elliptic curve in Table 4,5,6,7 gives a
pracctive[η′3,ご ]13‐COde(AMDS),where 7≦ れ≦21 and 4≦ d≦ 18。
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ABSTRACT
IN this paper to occur estimate the monthly average daily of global solar radiation

on horizontal surface (G) over different selected stations represent the various

rveather conditions in lraq. Baghdad at (32" l4'N), Basrah at (3097'N), Mousl at

(36' I 9' N), and Rutba at (32.02' N). Three models have been used to calculate (G)

io. y.r6 iq8+, t 994, and 2004, except Rutba we calculate (G) for years 1984 and

1994 because there is no number of hours of bright sunshine data for year 2004.The

accuracy of the estimated global radiation data is tested by calculating the Root

Mean Square error (RMSE%), Mean Bias Error (MBE), Mean Percentage Error

(MPE), and correlation coefficient (Rc). Statistical result show that all three

suggested models are accurately predicts the solar irradiance in these sites indicating

a [ooO predictive ability for modeling. Good agreement was observed between the

,iurrr.d and the estimated values for atl three models. This study concludes that

the three models can be used to estimate the Global solar radiation in case there are

no measured values at any station in Iraq.

INTRODUCTION
The duration of solar radiation and its energy that reaches the ground

are becoming important special data. Solar radiation research is

significant not only for meteorologists but also for foresters,

agronomists, geographers and others. Solar energy on the other hand is

aimost unlimited, it considered to be the energy of the future

[1,2].Obviously, measured data is the best form of this knowledge'

Unfortunately, there are very few meteorological stations that measure

global solar radiation especially in undeveloping countries. For such

stations where no measured data are available the common practice is to
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estimate global solar radiation from other measured meteorological
parameters like relative sunshine duration [3].
There are so many methods have been developed to calculate global
solar radiation at different places in the world, these different places
have differences local climate conditions, so that the suggested radiation
models for one location may not successfully apply to other places. The
availability of meteorological parameters which are used as ihe input to
radiation models is an important key to choose the proper radiation
models at any location[4].many researchers derived iheii models by
using sunshine hours, relative humidity, latitude, and ui
temperature[5].Reddy suggested the use of number of rainy days,
sunshine hours, latitude, and geographical factor (K) as the input to iris
model [ 5]. Using sunshine hours, maximum air temperature, latitude,
and relative humidity, sabbagh estimated the global solar radiation ai
various places. Their method was not capabre of predicting the direct
and diffuse component of radiation [6].paltridge and proctor employed
cloud data and latitude in model which could predict the direct and
diffuse daily solar radiation at the earth,s surface lTl.Rehman compared
estimated daily radiation from l6 different radiation models foi 1r4;
cites in Saudi Arabia.He used latitude, altitude, sunshine hours, ani
albedo in this work [8] .other studies such us rhose or Al-Mohammad
[9], Almorox et al [10] ,and Zhou et al Il l] , employed mainly sunshine
hours for predicting surface global solar radiation for different praces in
the world .In this paper we used our model and two other models of
Angstrom -type regression equation .Here we try to find the best model
for estimating global solar radiation over Iraq.

Data and Methodology
In this paper the measure values of global solar radiation (G) for
stations at Baghdad, Basrah, Mousl, and Rutba,have been used for
years 1984, 1994, and 2004.Those data were supplied by the INASANational Administration of Space Agency] tf Zl.ine monthly uu"rug.
daily number of hours of bright sunshine aaia 1N; rvas obtained frJm
the. Iraqi meteorological organization .The first attempt at estimating
global solar radiation was the weil-known empirical relation betweei
global solar radiation under clear sky condition and bright sunshine
duration 

_given by Angstrom relation [13] .Theoretical aid empirical
models have been postulated to compute the component of the
insolation I l4- l 5] .Some of these models are theoreticil dealing with
the isolation of the radiate transfer equation , whire others are s'imply
regression models .The generally accepted modified form of tnl
Angstrom -type regression equation relating the ntonthly average dai11,
global radiation to the average dai11, sunshini hours [5]:
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Ta+b守 (1)

Where G is the monthly average daily global solar radiation on
horizontal surface (Wm2), G" is the monthly average daily
extraterrestrial radiation on horizontal surface (Wm2), No is the monthly
average daily maximum number of hours of possible sunshine (or day
length), and (a, b) are regression constant to be determined .N is the

monthly average daily number of hours of bright sunshine. The
extraterrestrial solar radiation on a horizontal surface was calculated
from the following equation [5]:

a": =*ffi I +0.033cos(360 fr)coss cos6 Sin w+ w Sins Sin6 (2)

Where D is the Julian day number, Isc :1367 Wm-2is the solar constant,
s is the latitude of the location

6:23.45sin(360 ry) (3)
365 ',

And w is the sunset hour angle given as:

W :Cos-r (tan a tan6) (4)
The possible sunshine duration N" is given by [16-17]:
_   2
N。 =(百)W
In this paper Go and No were computed from equation (2) and (5)

respectively. The global solar radiation was estimated from the next
three regression equations:
a. Rietveld's model [8],an interesting correlation which is believed

to be applicable anylvhere in the world:

(5)

(6)計Q18+Q62《 )
b. McCulloch's model [9] ,which relates correlation model that

takes into account the latitude effect as quoted by DE Miguel via:

GN::0.29 Cosa+0.25 (-- )
Go 'No '
A new model was used in addition
expressed in equation (8):

G-N
::0.66*0.753 (:)
Go 'No'

The calculated and measured values of average daily global radiation on
the horizontal surface were compared, to find out the best correlation
that r.vill fit the measured values of global solar radiation. The accuracy

(7)

to the previous two models it's

(8)
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of the cstilnatcd global s01ar

mean bias crrOr(NIBE),root
pcrccntagc crrors(MPE)The

deined as fol10ws[20,21]:

NIIBE・
ttSt―Gmeas]

Hadil

radiation data is tested by calculating the
mean square error (RMSE %), and mean
MBE (Wm,), RMSE%, and MpE are

(9)

(10)

(11)

values,n is the tOtal

mean value of the

n

RMSE%判 00喘Xど撃 垂 至 )∞ 珂

n
Where Gest and Gmeas the estimated and measured
number of observations. GM is the arithmetic
measured values ofthe global solar radiation.

RESULT AND DISCUSSIONS
the results were compared for the statistical tests between all selected
stations in which summarized in table (l), table (2), table (3), and table
(4), for the years (1984, 1994,2004), at Baghdad, Basrah, Mosul, and
Rutba stations respectively it is obvious that the values of the
correlation coefficient (Rc) are higher than 0.9g0 which indicate
excellent fitting between the measured and estimated values for all three
models. The higher value of correlation coefficients (Rc) can be shown
at Rutba, and Mosul the less value of (Rc) is at Baghdad, and Basrah.
The RMSE% and MpE values are also low indicating fairly good
agreement; the positive MBE shows overestimation while a n.gltiu"
MBE indicates underestimation. The negative values of the MpE% in
model 3 indicate that the present correration srightry overestimates and
record higher proportion error for all years and for all selected stations
whereas the other two models that demonstrate a crearly come close to
each other in their proportion enor and its less than model 3 for alr
stations and all years.
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Table-l: Statistical test results for three models at Baghdad station for years 1984,

1994, and2004.
1984 MBE W/m2 RMSE% MPE C

Modcl l -72.42 8.47 5.68 0。983

Mode1 2 ‐358.36 8.17 11.02 0.983

Mode1 3 575.89 14.39 -6.70 0,983

1994 MBE W/m2 RMSE% MPE Rc

Model l ‐110.75 9.76 7.80 0.991

Mode1 2 -409.12 9.09 13.05 0.991

Mode1 3 553.96 15.81 -4.32 0.991

2004 MBE W/m2 RMSE% MPE Rc

Model l ‐469.68 12.04 13.89 0.981

Modc1 2 ‐731.74 13.32 18.26 0.981

Mode1 3 148.30 14.59 2.88 0。980

Table-2: Statistical test results for three models at Basrah station for years 1984,

1994, and 2004.

1984 MBE W/m2 RNISE% MPE Rc

lヽodcll ‐300.87 7.85 9.51 0985
4ヽodc1 2 -282.91 8.3 5 9.54 0.983

Mode1 3 30918 -2.18 0.984

1994 MBEヽV/m2 R～ISEO/O MPE Rc

lヽodcH -14497 8.05 0.991

Nlode1 2 -132.75 7.54 0.989

～
lode1 3 511 59 17.45 ‐4.10 0991

2004 MBE W/m2 RNISE% MPE Rc

ルlodell ‐36499 10.50 0.981

Mode1 2 ‐45588 8.97 13.23 0983
4ヽode1 3 31382 1.46 0980

Table-3: Statisticaltest results forthree models at Mouslstation foryears 1984,

1994, and 2004.

1984 MBE W/m2 R卜4SE% MPE Rc

ⅣlodcH -379.85 6.04 10.20 0.993

Mode1 2 ‐517.76 7.03 12.19 0.995

Modc1 3 281.45 8.17 -l.56 0.993

1994 MBE W/m2 RMSE% MPE Rc

Ⅳlodcn -128.29 7.02 2.85 0.973

Modc1 2 -373.94 5.42 8.36 0.994

Mode1 3 433.87 8.92 -5.32 0.992
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Table-4:Statistical test results fbr threc rnodels at Rutba statiOn fOr years1 984,

and1994.

1984 MBE W/m2 RMSE% 4ヽPE Rc
Modell ‐205.212 7.06 9.02 0.988
Mode1 2 ‐269.43 6.41 9.59 0.988
Modei 3 369.55 11.05 -1.95 0.988
1994 MBE W/m2 RMSE% MPE Rc

Modell ‐135.10 8.19 7.62 0.968
Mode1 2 ‐236.87 7.18 9.98 o.993
Mode1 3 411.83 13.92 l.16 0.991
2004 MBE W/m2 RMSE% MPE Rc

Modell ‐324.08 8.25 11.46 0.985
Mode1 2 ‐384.67 7.72 ll.85 0.986
Modc1 3 294.03 11.77 0.33 0.985

From figures I (a, b, c) , 2 (4 b, c), 3 (a, b, c),and 4 (a, b) from the
comparative as curyes between the results for three empirical modelsand measured values at Baghdad , Basrah, Mousl, and Rutba
respectively for years l9g4,lgg4,2oo4. obviously that the curves of
model 2 are more close to measured values curve-,s than the curves ofmodel I and model 3 for alr stations and all years. Model 3 are more
close to the curve of measured values at January, February, November,
and December, and far off the measured curve'i at June for all stations
and all years comparative with model l, and model 2. But from the
results of these figures it is crear that there is agreement between the
curves for measured and estimated values even ,rr'oa.t :.

CONCLUSION
ffter being illustrate the resurts, that can be summarized as foilows:
The results show that ail three moders can be emproyed to estimateglobal solar radiation over all Iraq regions .the results of statistical tests
showed that model 2 are more ilor. to in its estimated values with
measured values than moder l, and model 3. The three models record agood values of correlation coefficient were more than 0.9g0. The results
of correlation coefficient record higher values at Rutba and Mousl than
Baghdad and Basrah.
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ABSTRACT
During the past centuries described many ofthc herbs and plants IVIilk‐ generatingo lt

was among thesc herbs fenncl seeds(SWect bean)。 As rcported by the prescription of

nerefore,shed light on the herbal inedicine practitioners in many parts ofthe world.

effect of fcnnd Foθ″た″ル″躍
=賃

αe plant genera“ ng on thc wdghts ofthc femJe rats

ofthe thrcc physiological situations(Virgin,Prcgnant and Lactating)ratS..Used(90)

rat Sproguc‐Dawlcy and d市 ided into thrce groups key(Virgins,Pregnant and
Lactating)。  Each group includcs (30)anirnal, given hcr thc fruit of a plant in

concentration(5%and 10%)ofthe daily diet for a period of(10 and 20)day eXCCpt for

groups of control has tacken anilnal feed,then made a measurement of their weight

atter(10)days and(20)daySo ShOw that increase actuJ wdghts of pregnant rats and

virgins,whcn thcrc appeared in a decrease in the weights of lactating rats.This gives

an indication that the■ uit ofa plant fennel helps digestion and salted.
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ABSTRACT

This laboratory study was carried to evaluate the toxic activity of the aqueous extract
offonchusoleraceus,Chenopodiummurale,Senecio vulgaris and Eucalyptus
camaledulensis leaves against Fusariumoxysporzm. Results showed that significant
effect of theEucalyptus extracl at 94,4o/o which showed high inhibition activity on
fungal colony diameter growth.ln concentration at (l0g/l00ml) Other extracts
inhibition were 4.4 Yo, in Sonchus in the same oncentration. Also water extract were
tested on percentage infection of tomato seedling( damping off), results showed
significant effect reduction in infection percentage with same concentration was
75,3% .phenolic, steroid,tanin,coumarin, essensialoil,glycoside,terpenes resins and
saponinwere detected in different leaves extracts accepts Sorcias extract it had resins
only .
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pl+ 1 cgc J il' 
CJ'lt ,, iJ-r-r.ll Bacillus sp.!-14 r-r alginase rrll eE:Y sli'll ci,i;ll ns'i

ji--ll jLiJl iJl .[31] _.,t-+lt 'l+. o- ilr jF.^ll t+-jS+ll u,Lbl ob-4 04 j++JYt pyl
.-llF p elJl e;al i.i-^i _,;gE ,.,.r..,.. r-l-lS L+t d-r.,Yt U. ti ,.} CLjJ 

"JLJI 
jSJn

i.-.'.t-il ol Jl c,l*lJJl uE-+ o-j-il .f321enryme- alginate complex ' iJt
+JJS U"%l a-iL;l rlc, i. le q# Bacillus subtilis ir-J,,G$llilllg* ill+l)l
U^ %0.1 j$JJ i-il-:l r-lt r+-l (,Jit crt-t-;r # . t33] s+Uiyl L-,Jt (JJl ,.a:3-Jt
t+-,)gls] Ll>g Cx '\:ij+lYl 

eujl'ort+j Cl ,r.e (5-. tj.lYl L ...Jt ,rJt i_;**,Ej+lt +trls
llte lFEjl rrlri-ll +JJs O^%3 jrsJi..sJ"et t-J, . t34] Alginovibrio aqualitis

. [35] Bacillus sp. iJ;nJt q+ J++lI
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ABSTRACT
Thc aim of the study was to reveal the efFect ofthc pcsticidc''Thialncthoxam''in

whitc micc small intcstinc includcd histopathologica! changes, it was !eveled sevcr

according to the dosage and the duration,it has obscrvcd in dosagc O.004 rng/kg body

weight for 14 and 28 day aner thc dosagc, goblct cc‖ s hypcrtrophy with sever

lymphocytes in■ ltration in iamina properia.

L has shown in dosagc O.008 mg/kg body weight for 14 and 28 day ancr dosage,

necrosis and goblet ce‖ s prclliferation.Thc histologica!changes werc charactcrizcd in

dosage O.01 mg/kg body weight for i4 and 28 day aner the dosagc,damagc of

epithenal ce‖ s,in addition to the rnonocytcs inflitration

nc scvcr Ofthe changes increased in high dosagc O.03 mg/kg body weight fbr 14

and 28 day ancr dosagcs which is characterized by scvcr lymphocytes in■ ltration in

iamina propHa and goblct cc‖ s hypeltrophy
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‐ じL国 ^“ Í LIりJξ Lヽtt・ ^‖ 」0メ |七 山― も メロ |・園→Ⅲ国 ‐
い |ヽミ■J」 1亀LI諄 lめJ伊 ´ /静 0,004 Acccptabに D江け Intake(ADI)

.(9)もヽ こメ

■ メ 1戸
:Jゝ|コ1許 ″―̀エリ|■ 54■メ 1ひし・`・

J

6メ中国J,メ 6ル |エリ述 丼 ル″ⅢLal.り16:」り`ltrコ10
■…ォ JJり

|い」|ひ

“

J…“
^ひ■,中 Jl r、 ^話ゝ 12:」コlを押 |。

286メ tメ|…
…ォ
血押』日`r,146」 ´ lめ いいヽ 0,004

→ こ ♪ Jりヽ|`。コ 1ひ 凛 JLふ む t,中 」 lr,_議■ 12:枷 」it押 |●

286メ tメいⅢ… ♪ 壺枷」
|し|`e,146J」 ●却 |●力ひβ 詩 0,008
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The resuit of some amino acids conccntrations assay for tyrosine,cystinc and

tryptophan was(0349,0.124,0.074)ppm rCSpcctivcly and compared with standard

samplc which givc thc rcsuL(0.98,030,029)ppm respect市 cly.
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properties,and near in analytical chemical results to standard sarnple.By depending
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molccular orblal wlh cncrgy 0 455809 cV ofsymmctw is(36A).TheSC oCCupied and

unoccupicd orbitals wcrc clariflcd in two and thrcc dimensions From thc curvcs thc
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No. Vibration Intensitv(Kttmol) Wave No.(cm'' Wavelength(um) Symmetry
l 0.846 76.22 131.199 lA
2 0.471 9395 106.439 2A
3 0030 147.91 67.608 3A

168.92 59.199 4A
5 1.257 220.06 45.442 5A

0.640 245.07 40.804 6A
3.622 263.25 37.986 7A
6.143 278.13 35。954 8A

9 1.099 325.25 30.745 9A
3.032 39412 25.372 OA

ll 4.479 412.56 24.238 lA
0322 455.20 21.968 2A
2.124 487.29 20.52 3A

14 0.366 542.25 18.44 4A
1.757 546.48 18.298 5A

16 4.940 570.69 17.52 6A
8.003 598.56 16.706 7A
4.421 634.36 15.763 8A
0.980 702.08 14.243 9A
1.671 743.50 13.449 20A

う
‘ 4.159 777.02 12.86 21A
つ

´ 24.164 84001 11.90 22A
6.254 858.18 11.65 23A
21.051 894.25 11.18 24A
71.439 903.89 1106 25A
111.493 94463 10.586 26A
21401 98229 10.18 27A
4.243 986.20 10.:3 28A
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o」し

9.817 29A
29 12.872 1018.62

9。 788 30A
30 6.938

9.344 31A
4.785

9.05 32A
32 1.388 1104.44

2.295 1157.63 8.638 33A

34 3.438 1183.39 8.45 34A

2.629 1215.02 8.23 35A

36 7.063 1236.53 8.08 36A

37 19.852 1253.62 7.976 37A

7.423 38A
4.508

7.339 39A
3.073

7.183 40A
40 54.805 1392.17

41 0.913 1395.65 7.165 41A

42 10.963 1406.26 7.111 42A

6.893 43A
43 1.410

6.599 44A
44 100.306

6.344 45A
45 18828 1576.10

46 2.476 1637.01 6.108 46A

47 0.013 1681.63 5。946 47A

1752.18 5.707 48A
48 21.215

5.573 49A
49 174.533 1794.21

52.913 1840.66 5.432 50A

260.495 2000.77 4.99 51A

52 4.586 3041.13 3.288 52A

3.276 53A
21.440

3.268 54A
54 12.727 3059.48

27.465 3067.50 3.259 55A

56 0.987 306886 3.258 56A

0.147 307364 3.253 57A

3.158 58A
1.657

2.924 59A
59 0.073

2.829 60A
60 2.877 3534.25

ci-aL=31 .tl*r y (3N- 6) 'o:-cl-i!l ','"'- 120 u-,ruFl'i l' I "t}^, 60 qir'-J i S-l

;* alr ,r:=:i rf 
'6W-.,f 

-ri :- -el cl-eiJl ;1S li! 1-$ 't^ill f f-, fe-')! -"' :-'t
.^*!rir-,Vi.i:, ;.3r;li oia u 

-Lr'b*r- 
ctr# (3) dS"illrLLiYl

52

1070.16

1347.14

1362.44

1450.64

1515.36

3052.16

316654
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Normal Mode: I
Frequency= 76,22 cm'l
Intensit5 0.846 km/mol

Symmetry= lA

Normal Mode: 20
Frequelcy= 743.50 cm'l
Inteosity= 1.671 kr/mol

Symmcary= 20A

Normal Mode; 47
Frequency= t 6E1.63 cm-r

Intcnsity= 0.013 km/mol
Symmctry= 47A

Normal Modc: 5l
Frequercy= 2000.7?cm-t
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