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FORWARD

With well- established ambitious steps on continuing success way, IJST is coming for you all
today in its new issue of the seventh year 2012.

Year after year, 1JST proves its strength and faithful belief in developing our scientific
communities among Arab World, especially in Iraq by giving an opportunitiy to all
researchers to present their fruitful achievements in main vital fields to let all world knows
that we are still the first leaders in civilized scientific life, despite all the unfortunate
situations or constraints.

1t is my pleasure to welcome you and present you a new issue of our Journal, Volume 7, No. 3
(2012), the third issue of this year, with diversity of researches and elite experts of the
Editorial Board and Advisory Group. The members of Editorial Board, the ICAST and TSTC
teamwork and I hope you will find this collection of research articles useful and informative.
In this year 2012, IJST is honored to welcome a new Editorial Board member, Dr. Abdullah
Al- Shebani from Al- Kufa University, who presented great efforts in evaluating researches
and gave the journal another prestigious dimension with his patiency and faithful attitudes
toward IJST. On behalf of the Editorial Board members and the Editorial Board secretary, 1
present my deep thanking and appreciation for Dr. Abdullah.

Also, we present a special thanking for Dr. Atheer Al-Douri for his valuable endless support
and efforts regarding the publicity of the journal in Iraq, and it is our pleasure to announce
that Dr. Atheer Al- Douri is the corresponding representative of IJST in Iraq.

The journal is one of the scientific contributions offered by the International Centre for
Advancement of Sciences and Technology in cooperation with Treasure Est. for Scientific
Training and Consultations to the science and technology community (Arab region with
specific focus on Iraq and International).

Finally, on behalf of the International centre, I would like to express my gratitude and
appreciation to the efforts of the Editorial Board, Advisory group with their valuable efforts
in evaluating papers and the Editorial Board Secretary for managing the scientific, design,
technical and administrative aspects of the Journal and for preparing this issue for final

printing and publishing.

Abdul- Jabbar N. Al- Shammari
Editor-in-Chief
1JST
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The Effectiveness of Plow Types on Weed Populations in Fallow Lands

Nahla M. S. Ramadan

School of plant production/ Faculty of Agriculture& Forestry/ University of Duhok / Kurdistan Region
of Iraq

E —mail. nahla_nms@yahoo.com

ABSTRACT

A weed is an important factor effecting plant growth, especially under dry farming condition.
Therefore, different factors, such as mulch and different soil tillage application, effecting on weed
populations and weed seedbank . methods of soil tillage is important, because its effecting may vary
farm region to region. among these practices, different methods of soil tillage; mulch and mulch tillage
(post harvest tillage with mulcher), and different plough types (no tillage as control, moldboard, chisel,
vertical disc and mulcher plough) effect on weed populations and weed species changes in the soil seed
bank at dry farming at the fields of Faculty of Agriculture& forestry,, Duhok University, Iraqi, and
Kurdistan Region during the growing season 2010-2011. The data were analyzed statistically according
to a factorial in randomize complete block design (RCBD) with three replication. The statistical results
of the study indicated that mulch tillage post harvest significantly effected in narrow spring weeds were
decreased to 306.93 plant /m?. Also type of plough significantly effected in number of total plant were
indicated minimum in moldboard plough 93.33 plant /m?also indicated that in treatment moldboard
plough after mulch tillage post harvest were 299.33 plant /m? lead to reduction weed seedbank to 2.66
plant /m?. Moreover, highest proportion of the weed seedbank is located in soil layers (0-15) cm. there
for the effect of type of plough may vary to great extent.

Keywords: mulch, plough, weeds, seed bank
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INTRODUCTION

Tillage is among the many factors that are
likely to affect the ability of planted fallows to
suppress weeds. Tillage practices may be
broadly classified into conservation and
conventional tillage systems, (1) Conservation
tillage is based on the principle of causing the
least disturbance and leaving some plant
residue on the soil surface. Conservation
tillage practices include no-till where
vegetation is slashed and burned without any
tillage, and minimum tillage where shallow
cultivation is carried out without turning the
soil upside down. Conventional tillage systems
include ridging or mounding where plant
residues are incorporated into the soil. The
effect of tillage on weed density and
composition is well-documented in the
temperate regions of the world. It has been
reported to cause shifts in weed communities,
species composition, and weed densities. For
example, (2) found that weed density was
greater in conventional tillage than in no-
tillage systems. The authors attributed the
higher weed density to ploughing which could
have brought weed seeds from lower soil
profiles to a depth that was favorable for
germination and emergence. Tillage also alters
the size and composition of the seedbank (3).
In no-till systems, most weed seedlings emerge
from the seedbank near the soil surface (0-10
cm) soil depth- while in conventional tillage
systems; a high proportion of the seedbank is
located in deeper soil layers (10-30 cm).
Information on the effect of tillage on the
seedbank in the tropics is sparse. Because the
seedbank is the main source of weed
infestation in arable fields, there is a need to
understand how tillage affects it, there is also a
need to understand how tillage combined with
planted fallows affects the size and
composition of the seedbank. In dried district
moisture content is a limited factor for
agriculture production; thus leaving the soil
fallow to control weeds is used to keep soil
moisture content and increases soil nutritionals
through decomposition of organic matter. The
objective of the study was to assess the effect
type of tillage on the weed seedbank and weed
populations under in fallow lands.

MATERIALS AND METHODS

This experiment was implemented at the fields
of faculty of Agricultural and forestry College,
Duhok University, Iraqi, and Kurdistan Region
during the growing season 2010-2011 (situated

between longitudes 43.01° E, latitudes 36.847° N,
and altitude 583 meters). The average rainfall for
the months January, February, March, April,
May, and June were 321.5mm; the soil of the
experimental site was silt clay loam. The data
were analyzed statistically according to a
factorial in randomize complete block design
(RCBD) with three replication was design using
the statistical analysis system (4); Duncan (1955)
test was used for means verification and for
discussion of the results under probability level
0f 0.05(5).

Two donum after harvesting barley crop, half of
this area (stalk) will leave un tilled and others
will be tilled by mulcher and then Two donum
was plowed as strips after first effective rain
(around 50 mm) by specific ploughs
(Mouldboard plow, Chisel plow, Vertical disc
Plow, Mulcher) and compared with Control (no
tillage) at 19/12/2010. There after those traits
was measure: Type of Weed (weed
identification), Number of Weed/ m?, Dry weight
of Weed/ m?, Germinate Soil Seedbank at depth
(0-15), (15-30) cm.

Samples of weeds were taken at 16/5/2011 and at
14/7/2011 from each replication and they were
sorted into narrow or broad leaved and then
incubated in oven at 75 C [ for 48 hrs. The most
common weeds found in field were

weeds

Vicia narbonensis, Pisum sativum, Coronilla
scorpiades, Astragalus hamosus L. , Melilotus
indicus L. , Trifolium incarnatum, Trifolium
resupinatum, Trifolium campestre
schreb, Trifolium alexandrinum, Lactuca sativa,
Centaurea pallescens, Carthamus oxyacanthus,
Polygonum aviculare L.,  Gallium tricorne
stockes, Sinapis arvensis L., Anagallis arvensis
L, Alhagi maurorum medie, Plantago
lanceolata L., Convolvulus  arvensis L.,
Cephalaria syriaca L., Hippiocrepis ciliata,
Capsella bursa-pastoris L., Carthamus ianatus,
Lathyrus satirus, Lathyrus annuus, Medicago
hispida, Medicago noeana boiss, Vicia villosa,
Vicia sativa, Xanthium strumarium, Sonchus
oleraceus L., Ammi majus L., Daucus carrota L. ,
Silene conica L. , Schanginia aegyptiaca, Atripl
extataricum L., Cynodon dactylonL.pers,
Lagonychium farctum,Vaccaria pyramifata,
Hordium ssp., Avena fatua L., Cynodon
dactylonL.pers., Lolium temuletum L., Phalaris
minor retz, Lolium rigidum goud, Aegilops
speltoides, Pea annua. Heliotropium europaeum
L., Veronica sp., Chrozophora verbascifolia
(wild) Jass.
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Seedbank analysis, Soil samples were taken on
august 10, 2011. Cores were sampled from
each of the replication. The cores were
collected every Im. We used at depth (0-15),
(15-30) cm. Each sample was placed
separately in 3cm deep. The containers were
placed in a growth room (T = 25 CLJ;
photoperiod =16:8 light: dark), and watered
daily (5). Seedling emergence was monitored
over a period of and the soil was stirred once
per month.

RESULTS AND DISCUSSION

Mulch tillage significantly affected on total
spring weeds population (Table 1). The highest
number of plant was obtained for the no-tillage
(489.73 plant /m?) there was non significant
effected on summer weeds and seed bank
weeds. (6) Mention tillage will kill seasonal
weeds and also (7) who observed that an
increase in tillage intensity reduced weed
growth.

A significantly effected of different type of
plough treatments on total dry eight of spring
weeds, Also found on total number of seed
bank weeds (Table 2). The highest total dry
Wight weeds of (540.87 gm/m?) was obtained
for the vertical disc plough treatment and
lowest (363.24 gm/m?) for the mulcher plough
treatment, Opposite that highest of total seed
bank weed (345.58 plant/m?) found it, but
lowest was noted on mouldboard plough
treatment (93.33plant/m?). While, there was
none significantly effected on the number of
weeds per square meter of field, these results
are agreement with of (8), who indicated that
ploughs types have no significant effect on
number of weeds, also 9), obtained there the
seed bank was greatest in plots under
minimum tillage.

The interaction of mulch with plough types
was significant for spring weeds population
and seedbank weeds (Table 3), the maximum
number of total spring weeds and seedbank,
(526.00 plant/m?, 362.70 plant/m?) respectively
was noted incase of treatment stand stubble
mulch with mulcher plough , while minimum
number of total spring weeds, (299.33
plant/m?)in mulcher tillage (post harvest) with
mouldboard plough, but minimum number of
seedbank weeds obtained in mulch tillage with
vertical disc plough treatment (64.30
plant/m?).also, non significant effected on
summer weeds population. This result are
agreement with of (10),reported weed density
and diversity were significantly higher for no
tillage compared with other system of tillage

and dry weight of weeds were also noted in no-
tillage.

Concerning soil depth seed bank sample (Table
4) shows that a significantly effected on, the
highest number of total weeds (303.70 plant/m?)
at soil layer (0-15) cm, but lowest (139.67
plant/m?) noted at soil layer (15-30) cm. (11)
also, (12),noted highest number of seed weeds in
surface soil layer and value decreased when soil
depth deeper.

A significantly effected of incorporated mulch
tillage with surface soil layer (Table5), highest
number of total seed bank weed (358.93
plant/m?) at stubble mulch in soil layer (0-15)
cm, while the lowest number of weeds (120.00
plant/m?)at soil layer (15-30)cm in mulch tillage
treatment. (13) Obtained the seed bank was
greatest in no tillage compare with tillage and
highest number of total seed bank weed were in
surface soil layer.

The interaction of plough types with soil sample
depth was also significant for seedbank weeds
(Table6); the highest total seedbank (476.50
plant/m?) was obtained for the surface soil layer
(0-15) cm with mulcher plough treatment and
lowest (54.70 plant/m?) at soil layer (15-30)cm
with mouldboard plough treatment. (3), noticed
in no-tillage system, most weed seedling emerge
from the seedbank near the soil surface 10 cm
soil depth. In anther study (14) noticed seed
density was greater under no-tillage and in near
the soil surface.

The statistical results of the study In (Table7);
indicated that third interaction of mulch tillage
with types of plough and soil surface layer
significantly effected on seedbank. The
maximum number of total plant/m? was 600 at
surface soil layer (0-15) cm with mulcher plough
after stubble mulch post harvest treatment, but
minimum number of seedbank (26.70 plant/m?)
was obtained in case of mulcher plough post
harvest with vertical disc plough at soil layer (15-
30) cm that result non significantly with
mouldboard plough after stubble mulch at sime
layer. (15) and (13) indicated the density of
seedbank increases in no tillage system and
seedbank decreases in deep tillage, most of seeds
to accumulate in surface soil layer.
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Table (1): Effect of mulch tillage in weed population

Properties Spring weed Summer weed Seed bank
No. of Dry No. of | No. of Dry No. of | No. of
nljx(:;‘((:va board vtv(()atczil / total narrow | board vt':tei:il / total narrow | board total
weed/m? weed/ - weight | weed/m | weed/ - weight | weed/m | weed/ | weed/m”
Factors m? gm/m* z m? gm/m 2 m?
Mulch 306.93 46.66 333.60 448.99 2.66 11.60 14.66 4.30 201.33 2.86 203.90
tillage B B
no-tillage 44153 45.00 48273 396.31 5.33 6.00 11.33 6.02 232.93 6.43 239.47

Note: - Means of the main factors or their interaction shared by the same letter are not significantly

different at the probability 0.05 Duncan's MRT (the smaller figure is better values).

Table (2): Effect of type of plough in weed population

Properties Spring weed Summer weed Seed bank
No. of No. of total Dry No. of No. of total Dry No. of No. of total
narrow board weed/m total narrow board weed/m total narrow board weed/m
Factors weed/m | weed/m 2 weight | weed/m | weed/m ) weight | weed/m | weed/m B
2 2 gm/mz 2 2 gm/m 2 2
. 416.87 304.33 309.17
no-tillage 380.67 41.83 423.00 AB 3.33 6.33 9.66 2.60 A 4.58 AB
mulcher 406.00 | 4367 | 44967 | 332 | 266 9.33 1200 | 760 | 33733 | 900 | 38
plough B A A
. 381.83 197.67 202.83
Chisel plough 347.33 59.33 406.67 B 4.66 10.66 15.33 6.76 AB 5.16 ABC
mouldboard 410.43 90.33 93.33
plough 357.33 41.67 399.00 AB 4.00 10.00 14.00 4.20 B 3.00 C
Vertical disc | 30733 | 4967 | 43000 | 24087 | 533 7.66 14.00 466 | D600y | 15750
plough A B BC

Note: - Means of the main factors or their interaction shared by the same letter are not significantly
different at the probability 0.05 Duncan's MRT (the smaller figure is better values).
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Table (3): Effect of interaction of mulch with plough types in weed population

Properties Spring weed Summer weed | Seed bank
Number | Number Dry Number Dry Number
na:)rfow of board w::?/lm total of (ljfll[:g ::3 total total of (li'ul:g ::(rl total
Facto d weed/m 2 weight narrow d/m? weed/m? weight narrow d/m? weed/m?
weez /m 2 gm/m?* weed/m? | VY™ gm/m weed/m? | Ve
31333 | 60.67 322.00 | 7.00
no-tillage ABC AB 37:}'300 44%33 6.66 10.66 17.33 1733 A AB 32:]';)0
mulcher 3;}93%3 51}(3)0 373.33 | 331.95 | 0.00 £.00 £.00 4.40 321'30 0§6 328.50
& plough AB B : : AB AB
1]
= Chisel 291;1600 4ié3 33733 | 39527 | 400 | oo | e00 | 680 18§§0 2§3 187.70
S plough AB B : ' AB ABC
S
S | mouldboard 25%33 42'](3)0 2933 | 42327 | o | 1600 | 18k | 253 1%’330 2§6 110.00
plough B B ) ) ) AB ABC
Vertical disc 31%27 3;;3 38400 | 64813 | oo | 11s3 | 13as | 396 62}'370 1 §6 64.30
plough AB A : : : AB C
448.00 | 23.00 286.70 | 2.16
no-tillage ABC B 47AZBO 0 38}73'40 0.00 2.00 2.00 0'1;16 AB B Qi%éo
49267 | 3333 34530 | 1733
mulcher 52600 | 394.53 10.80 362.70
. plough A AB N . 533 | 1066 | 16.00 " A A N
Y]
K} Chisel 42%27 75£3 47600 | 36840 | . 033 | 1aes | 673 21:}'300 %)30 218.00
2 plough AB B ' : ' AB ABC
o
[
mouldboard 45[3];’3 4[3\'];3 498.67 | 39760 | .. 400 033 5.86 73}'330 3§3 76.70
plough A B ) ’ ’ AB BC
Vertical disc 4@20 52;3’0 47600 | 43360 | oo | a0 | 1aes | 626 2‘;9];’0 1 §3 250.70
plough AB B : : : AB ABC

Note: - Means of the main factors or their interaction shared by the same letter are not significantly

different at the probability 0.05 Duncan's MRT (the smaller figure is better values).

Table (4): Effect of soil depth seed bank in seed population

Properties

Seed bank
Number of narrow Number of board total weed/m?
Factors weed/m? weed/m?
296.00 7.90 303.70
(0-15)cm A A A
138.27 1.40 139.67
(15-30)cm B B B

Note: - Means of the main factors or their interaction shared by the same letter are not
significantly different at the probability 0.05 Duncan's MRT (the smaller figure is better

values).
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Table (5): Effect of incorporated mulch tillage with soil depth seed bank in seed population

Properties

Seed bank
Number of narrow Number of board
total weed/m?
Factors weed/m? weed/m?
244.27 4.800 248.47
Mulch (0-15)em AB AB AB

tillage 158.40 0.93 159.33

(15-30)cm B B B
347.73 11.00 358.93

no-tillage (O-1yem A A A
(15-30)cm 188.13 1.86 120.00

B B B

Note: - Means of the main factors or their interaction shared by the same letter are not significantly

different at the probability 0.05 Duncan's MRT (the smaller figure is better values).

Table (6): Effect of interaction of plough types with soil depth seed bank in seed population

Properties Seed bank
Factors Number of nilrrow Number of bzoard total weed/m?
weed/m’ weed/m
396.67 40430
(0-15)cm 7.16
no-tillage 5 1A2BE)0 : 112]3;)0
(15-30)cm BC 2.00 BC
464.00 476.50
mulcher (0-15)em A 14.00 N
plough 210.67 214.70
(15-30)cm BC 4.00 Be
266.67 276.00
Chisel plough (0-15)cm ABC 9.33 ABC
128.67 129.70
(15-30)cm C 1.00 c
126.00 132.00
mouldboard (0-15)em C 6.00 pe
plough 54.67 5470
(15-30)cm C 0.00 p
Vertical disc (0-15)cm 22]_3?(':67 3.00 22]3?(.:70
plough
(15-30)cm 83 0.00 530

Note: - Means of the main factors or their interaction shared by the same letter are not

significantly different at the probability 0.05 Duncan's MRT (the smaller figure is better values).
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Table (7): Effect of third interaction of mulch tillage with types of plough and soil depth seed

bank in seed population

Properties Seed bank
Number of Number of )
Factors narrow weed/m> | board weed/m? total weed/m
393.30 10.00 403.30
(0-15)cm
no-tillage AB AB AB
(15-30)em 250.70 4.00 254.70
ABC B BC
354.70 1.33 353.00
mulcher (0-15)cm ABC B ABC
plough 304.00 0.00 304.00
o (15-30)em ABC B ABC
k- (0-15)cm 233.30 4.00 237.30
= Chisel plough BC B BC
S 137.30 0.66 138.00
&
5 (15-30)cm BC B BC
(0-15)cm 141.30 5.33 146.70
mouldboard BC B BC
plough 73.33 0.00 73.30
(15-30)cm BC B BC
Vertical disc (0-15)cm 9%50 3§3 l(gé) 0
plough (15-30)m 29.70 0.00 26.70
C B C
400.00 4.33 405.30
(0-15)cm
no-tillage AB B AB
(15-30)em 173.30 0.00 173.30
BC B BC
573.30 26.66 600.00
mulcher (0-15)cm A A A
plough 117.30 8.00 125.30
(15-30)cm BC B BC
o 300.00 14.66 314.70
o -
= Chisel plough (0-15)em ABC AB ABC
< 120.00 1.33 121.30
2 (15-30)cm BC B BC
110.70 6.66 117.30
mmﬁ)(ﬂao}ilrd (0-15)cm BC AB BC
ploug (15-30)m 36.00 0.00 36.00
C B C
(0-15)cm 354.70 2.66 357.30
Vertical disc ABC B ABC
plough 144.00 0.00 144.00
(15-30)cm BC B BC

Note: - Means of the main factors or their interaction shared by the same letter are not significantly
different at the probability 0.05 Duncan's MRT (the smaller figure is better values).
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CONCLUSION

Mulch tillage significantly affected on total
spring weeds population, the lowest of total
seed bank weed was noted on mouldboard
plough treatment. The interaction of mulch
with plough types was significant for spring
weeds population and seedbank weeds,
minimum number of total spring weeds in
mulcher tillage (post harvest) with mouldboard
plough, but minimum number of seedbank
weeds obtained in mulch tillage with vertical
disc plough treatment. The highest number of
total weeds at soil layer (0-15) cm.
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ABSTRACT

New metal salts of ( Co, Ni ,Fe and Cu) complexes of tridentate ligand (Naphthal Hydroxamic Acid
(NHA)) have been synthesis and characterized on the basis of their FTIR, UV-Vis, molar conductivity
measurements and magnetic moment measurements . It has been found that the ligand (NHA) with all
metal ions forming complexes (1:2) ( metal: ligand) stoichiometry. Octahedral environment is
suggested for metal complexes. All the prepared complexes are non-electrolyte by the conductivity
data.

A theoretical treatment of the formation of complexes in the gas phase was studied, this was done using
the HYPERCHEM-6 program for the Molecular mechanics and Semi-empirical calculations.

Also includes , the study of biological effect for these complexes on different pathogenic species :
(Staphylococcus aureus) where it is gram positive . while the others are gram negative (Escherichia
coli) , by using agar well diffusion methods . Finally , it was found that these compounds show
different activity of inhibition on the growth of the bacteria.

Lol ARl Ladlal)

aliall #O any lisd ae ( NHA) el ol JEG (amala ol D 3G ae 3a0a Cdine L juas o
) ol yend) Conti dadY) Cada Ao g3 8 pmnall Cldinal) andiii & L3S AL Gulaall g el JSal) , cly (SU) Ay
Lpnnlaling) dpuall s yualiall ool ()0 Galaia¥) dpdiy (UV-Vis. ) dal daudid) 358 4a8Y) by (FT-IR
JEL (aes xS o gl cujelil s gl s 5K e Claiaall olS Cua 3y Y gl Llsa gl e Db I (5 sina
P 3 I3 B yanall Claiaall aea Gy, (B ST ) (1:2) Ay Gud) (BB SIS Gy (NHA) clalas 5 )a
. C}Lu&“
— 423 cillual) iy HYPERCHEM-6 gl g pladinlys s el skl g3 Lk cilsiad) o< dallas o5 Gl
SV Ao sandd) dua ye A S Gulind gei 5 pmadd) Clsiadll s gdaul) ) Gl ga s A o Liad i) ey
Do Al Boal Al AW de sendlly , (Staphylococcus aureus) o a5 o Al Aaual A g
LS e Laaits 6 5 68l A5 ldia Addlad LS el o3gd Of aay S5 HSYL dal) 48 )k Glasiuly g (Escherichia coli)
A syl
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INTRODUCTION

Hydroxamic acid containing two or more
potential donor centers play an important role
in the competitive reactivity of ambidentate
ligand systems (1). Hydroxamic acid
derivatives are known to act as bidentate or
tridentate ligands when coordinated to metal
ions (2). Hydroxamic acid derivatives also
showed the effectiveness of anti-fungal and
anti-disease malaria and bacterial activities (3).
It also played an important role in the
absorption of iron during the metabolic
processes (4) through its special session in
conjunction with trivalent ferric ion and then
moved and carried across the cell membranes
and thus movement of ferric source of non-
organic areas needed by the cell which gives a
complex octahedral by ( 3:1) (5).
Monohydroxamic acids (such as
acetohydroxamic acid, CH;CONHOH) after
deprotonation acts as bidentate ligands forming
octahedral complexes with a series of metal
ions via co-ordination through the two oxygen
atoms of the -CONHO" group (6). This type of
co-ordination has been characterized in
previous studies with Fe'', ¢, Ni', Co", and
Zn" jons, which indicated the formation of
octahedral complexes both in the solid state
and in solution (7). With Cu" ions, the co-
ordination again occurs via the two oxygen
atoms but the geometry is tetragonal (8,9).

This paper describes the synthesis , spectral
and biological activity study of Cu(II)
,Co(Il) , Ni(Il) and Fe(Il) complexes with
Naphthal Hydroxamic Acid.

MATERIALS AND METHODS

Instrumentation

Infrared spectra were recorded over the range
4000 — 400 cm™ using KBr on FT-IR 100
fisher company thermo scientific.UV-VIS
spectra were measured by jenwey 6405
spectrophotometer. Electrical conductance was
measured on a digital conductivity meter (
LASSCO ). The melting points were
determined by an electric heated block
apparatus ( Gallen Kamp ) and were
uncorrected. Determination of all metals
percentage by atomic absorption
spectrophotometry on AA-680G (Shimadzu).
Room temperature magnetic susceptibility
measurements were carried out on a BM 6
BRUKER type magnets, balance ,
Diamagnetic correction was done using pascal
constants (10).

Materials

All the chemicals used were reagent grade (
BDH chemicals or Aldrich).

General procedure for preparation of complexes :
To a hot solution of ligand ( 2 mmole ) in
absolute ethanol ( 5 ml ), a hot solution of metal
chloride ( 1 mmole ) in absolute ethanol ( 5 ml)
was added and the resultant mixture was stirred
and refluxed for 2 hours, the color of the solution
changed immediately. The precipitates obtained
were filtered off, washed with ethanol and dried
in vacuum to give colored complexes.The
physical properties of prepared complexes are
listed in table ( 1 ).

Antibacterial studies

The biological activity of the metal complexes
were studied against two selected type of bacteria
which included Escherichia coli, as gram
negative (-Ve) and Staphylococcus aureus as
gram positive (+Ve) to be cultivated and as
control for the disc sensitivity test (11), this
method involves the exposure of the zone of
inhibition toward the diffusion of micro—
organism on agar plat. The plates were incubated
for (24 hours) , at 37°C , the zone of inhibition of
bacteria growth around the disc was observed.

RESULTS AND DISCUSSION

Micro analysis

The analytical data of the complexes table (1)
show the formation of the complexes in the ratio
of (2:1) (L:M). It is found that the theoretical
values are in agreement with the found values .
Spectral analysis are in good agreement with the
proposed stoichiometry of the complexes. the
ligand (NHA) on reaction with metal ions yields
complexes corresponding to the formula
[M(NHA),] M= Co, Ni , Fe and Cu (II)), the
metal-to-ligand ratio of the complexes were
found to be (1:2) .

Semi-empirical methods are done on hyperchem
program version (6) running on a windows XP
work station with a Pentium IV PC. Geometry
optimization has been carried out by using a
conjugate gradient method (12).

Molar conductance measurements :

The molar conductance value of the complex
which was carried out in DMSO solvent indicates
that the complex under study is non - electrolytic
nature . the obtained value suggests that no
anions present outside the coordination sphere.
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Table (1):Physical properties and spectral data of the prepared complexes

Yield AM/S em’ Meir (% found)
No. Compound % Colour mol” ITn DMSO (BM) cal ; M
1 [Co(NHA),| 65 Light green 9 4.80 (12.00) 12.09
2 [Ni(NHA) ,] 60 Yellowish 8 3.30 (11.98) 12.05
green
3 [Fe(NHA) ,| 70 Light orange 6 - (11.47) 11.53
4 [Cu(NHA),| 75 green 7 1.75 (12.88) 12.92

Infrared spectra:
The most important infrared spectral bands of
the investigated metal complexes in the present
article are summarized in table (2).
The infrared spectra of the complexes under
investigation display a band at 950 cm
which is due to the presence of a coordinate
OH group and the band at 3400 cm™ is due to
the presence of OH group in the complexes
from its chemical structure In metal
complexes a new peak is found (1210-1240)
! (€9 which is very characteristic and
v ™ was broad at (3300 ) cm™ (13).

The coordination through oxygen atom of
hydroxyl group was also confirmed by the
appearance of a medium new band at 500-550
em’ which is assigned to ™ (14). The
spectrum of ligand (NHA) show strong broad
band at 1680 cm™ was attributed to (C=0) (8-
13).the FT-IR spectra confirm that the carbonyl
group which may be assigned at 1660-1650 cm™
range suggested the C=0O group are coordinated

to metal ion (15).

Table (2): Infrared data of the complexes

LR cm’
No. Complex
Vv (C=C) | v(0-H) | v(C=0) | vV(C-0) | v(M-0) | v (C-H)
1 | [Co(NHA),] 1492 3300 1650 1210 540 2920
2 | [Ni(NHA),] 1497 3300 1655 1240 550 3061
3 | [Fe(NHA),] 1491 3300 1650 1225 500 2962
4 | [Cu(NHA),] 1492 3300 1660 1230 530 3071




International Journal for Sciences and Technology Vol. 7, No. 3, September 2012 18

Electronic  Absorption
Magnetic Moment :

The electronic absorption spectra of the ligand
and its Ni(I) and Cu(Il) complexes are
recorded at room temperature using DMSO as
the solvent.

The electronic spectra data table (1) in DMSO
, in the spectrum of ligand, the band in the 360
nm are assigned to the (n—n*) transition of the
C=0 and O-H group. During the formation of
the complexes, the band are shifted to lower
wavelength , suggesting that the oxygen atoms
in carbonyl and hydroxyl groups are
coordinated to the metal ion. The value in the
250 nm which is attributed ( =—n*) transition.

Spectra  and

Cobalt Complex

The spectral data of Co (II) complexes show
the three transitions are allowed is: 4T1g (F) —
4T2g (F) V1, 4Tlg (F) - 4A2g (F) V2, 4Tlg (F) -
T, ¢ (P) v3. And show these transitions in the
range (9800 cm 1, (14 062 cm ™), (18 445 cm
1), respectively. The octahedral structure was
proposed for all complexes. these bands gather
with the p.s value (4.8 B.M) indicate an
octahedral geometry (16).

Nickel Complex

The spectra of Nickel (II) complexes gave
three bands in the range 3A2g (F) — 3T2g (F) vy,
3IAZg (F) - 3Tlg (F) V2, 3IAZg (F) - 3Tlg (P) Vg,
at (10325 cm ™), (16 515cm ™), (19 047 cm~
", respectively. Indicating an octahedral
geometry (17). The room temperature
magnetic moment values in the range (3.30
B.M) table (2) These values are in tunes with
an octahedral geometry "® around the Ni(II)
ion in the complexes fig.(1).

P
\f/l/o H
N S
o /o

T

Fig (1): The proposed structure complexes of
(NHA) where M= Co(II), Ni(IT), Mn(II) , Fe(II)
and Cu(II).

Iron Complex

The iron (II) octahedral high-spin gives an
absorption of one package at (11 641 cm ) due
to transition (° Ty — 5Eg) (18).

Copper Complex

The complex of Cu(Il) exhibited three electronic
transitions in the region located at (12 860 cm ™)
arc: 2Blg — 2IA]g Vi, 2Blg — 2B2g Vy, zBlg — 2Eg
v; on respectively. These bands are assigned to
distorted octahedral structure (19). The geometry
obtained was also confirmed by the values of g
at ( 1.75 B.M).

The proposed structure:

According to the results obtained from ir, uv/vis,
molar ratio, molar conductivity and atomic
absorption measurements for the prepared
complexes, the proposed molecular structure of
the complexes has an octahedral structure as
shown in fig. (1).

Preliminary investigation:

The ball and cylinders and some of selected
structural parameters (bond length and angles) of
the optimized geometries are shown in fig.( 2)
table (3).

Fig (2): The optimized structural geometry
of Cu(II) complex

As shown in figure (2), there is no obvious trend
for the variation of these parameters. The values
of the bond length and angles of the optimized
geometries are quite similar to the experimental
results of the corresponding compounds.
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Table (3) : structural parameters, bond length (°A) and angles(°) of the studied Molecules.

Bond lengths (°A) Bond angles(°) Bond angles(°) Bond angles(°)
0(34)-Cu(35) 1.8100 0(34)-Cu(35)-0(13) H(47)-C(24)-C(25) C(11)-C(9)-C(8) 122.3986
0(33)-Cu(35) 1.8100 109.4999 120.0080 C(10)-C(9)-C(8) 119.9989
C(31)-0(33) 0.6116 0(33)-Cu(35)-0(30) H(47)-C(24)-C(21) H(41)-C(8)-C(9) 120.0010
C(31)-H(32) 1.1130 0.0000 120.0082 H(41)-C(8)-C(7) 120.0006
0(30)-Cu(35) 1.8100 0(33)-Cu(35)-0(17) C(25)-C(24)-C(21) C(9)-C@®)-C(7)  119.9985
N(29)-H(49) 1.0120 114.6506 119.9838 C(14)-C(10)-C(9)117.5992
N(29)-0(30) 3.8567 0(33)-Cu(35)-0(16) H(45)-C(20)-C(21) C(14)-C(10)-C(5)122.3980
C(28)-0(34) 1.2080 109.5001 120.0003 C(9)-C(10)-C(5) 120.0003
C(28)-N(29) 1.3690 0(33)-Cu(35)-0(13) H(45)-C(20)-C(19) H(39)-C(6)-C(5) 120.0002
C(27)-C(31) 1.3510 109.5001 119.9993 H(39)-C(6)-C(1) 120.0000
C(26)-C(28) 1.3510 0(30)-Cu(35)-0(17) C(21)-C(20)-C(19) C(5)-C(6)-C(1)  119.9998
C(26)-C(27) 1.3370 114.6506 120.0004 H(40)-C(7)-C(8) 120.0007
C(25)-H48) 1.1000 0(30)-Cu(35)-0(16) H(44)-C(19)-C(20) H(40)-C(7)-C(4) 120.0007
C(25)-C(26) 1.3370 109.5001 120.0002 C(8)-C(7)-C(4)  119.9986
C(24)-H47) 1.1000 0(30)-Cu(35)-0(13) H(44)-C(19)-C(18) C(10)-C(5)-C(6) 119.9989
C(24)-C(25) 1.3372 109.5001 120.0004 C10)-C(5)-C(4) 119.9995
C(23)-H(46) 1.1000 0(17)-Cu(35)-0(16) C(20)-C(19)-C(18) C(6)-C(5)-C(4)  119.9992
C(27)-C(22) 1.3370 109.4997 119.9995 C(7)-C4)-C(5) 119.9992
C(22)-C(23) 1.3370 0(17)-Cu(35)-0(13) H(43)-C(18)-C(23) C(7)-C4)-C(3) 119.9983
C(21)-C(24) 1.3370 104.0000 119.9992 C(5)-C4)-C(3) 120.0001
C(21)-C(22) 1.3370 0(16)-Cu(35)-0(13) H(43)-C(18)-C(19) H(38)-C(3)-C(4) 120.0007
C(20)-H45) 1.1000 109.5002 119.9993 H(38)-C(3)-C(2) 119.9994
C(20)-C(21) 1.3370 Cu(35)-0(16)-C(14) C(23)-C(18)-C(19) C4)-C(3)-C(2) 119.9999
C(19)-H(44) 1.1000 21.7458 120.0015 H(@37)-C(2)-C(3) 120.0053
C(19)-C(20) 1.3370 0(16)-C(14)-H(15)139.8090 H(46)-C(23)-C(22) H@37)-C(2)-C(1) 120.0048
C(18)-H(43) 1.1000 0(16)-C(14)-C(10)80.3812 120.0005 C@3)-C(2)-C(1)  119.9899
C(23)-C(18) 1.3370 H(15)-C(14)-C(10)139.8098 C(23)-C(22)-C(21) H(36)-C(1)-C(6) 120.0043
C(18)-C(19) 1.3369 0(17)-C(11)-N(12)110.9999 119.9992 H(36)-C(1)-C(2) 120.0044
0(17)-Cu(35) 1.8100 0(17)-C(11)-C(9) 123.0006 C(31)-C(27)-C(26) C(6)-C(1)-C(2) 119.9913
0(16)-Cu(35) 1.8100 N(12)-C(11)-C(9) 112.7399 117.5992 H(46)-C(23)-C(18)119.9997
C(14)-0(16) 2.0806 C(11)-C(9)-C(10) 117.5998 C(31)-C(27)-C(22) C(22)-C(23)-C(18)119.9997
C(14)-H(15) 1.1130 N(29)-C(28)-C(26) 112.7398 122.3981 C(24)-C(21)-C(22)119.9993
Cu(35)-0(13) 1.8100 Cu(35)-0(34)-C(28) C(26)-C(27)-C(22) C(24)-C(21)-C(20)119.9985
N(12)-H42) 1.0120 104.0001 120.0002 C(22)-C(21)-C(20)119.9997
N(12)-0(13) 3.6123 Cu(35)-0(33)-C(31) H(48)-C(25)-C(26) 0(33)-C(31)-H(32)128.4265
C(11)-0(17) 1.2080 71.1197 120.0002 0(33)-C(31)-C(27)103.1471
C(11)-N(12) 1.3690 Cu(35)-0(30)-N(29) H(48)-C(25)-C(24) H(32)-C(31)-C(27)128.4265
C(10)-C(14) 1.3510 66.6549 120.0009 C(27)-C(22)-C(23)119.9989
C(9)-C(11) 1.3510 Cu(35)-0(13)-N(12) C(26)-C(25)-C(24) C(27)-C(22)-C(21)119.9994
C(9)-C(10) 1.3370 73.5309 119.9989 0(34)-Cu(35)-0(33)
C(8)-H41) 1.1000 H(42)-N(12)-O(13)156.8108 H(49)-N(29)-0(30) 109.3271
C(8)-C(9) 1.3370 H(42)-N(12)-C(11)156.8111 155.6004 0(34)-Cu(35)-0(30)
C(7)-H(40) 1.1000 0(13)-N(12)-C(11)46.3781 H(49)-N(29)-C(28) 109.3271
C(7)-C(8) 1.3371 Cu(35)-0(17)-C(11) 155.6001 0(34)-Cu(35)-0(17)
C(6)-H@39) 1.1000 103.9995 0(30)-N(29)-C(28) 6.2574
C10)-C(5) 1.3370 48.7995 0(34)-Cu(35)-0(16)
C(5)-C(6) 1.3370 C(28)-C(26)-C(27) 109.4998
C4)-C(7) 1.3370 117.6000 0(34)-C(28)-C(26)123.0000
C4)-C(5) 1.3370 C(28)-C(26)-C(25) 0(34)-C(28)-N(29)111.0001
C(3)-H(38) 1.1000 122.3987
C@3)-C4) 1.3370 C(27)-C(26)-C(25)

C(2)-H@37) 1.1000 119.9987

C(2)-C(3) 1.3370
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Antibacterial effect of ligand and their
complexes:

The results of the antibacterial screening of the
ligand (NHA) and their complexes at a
concentration of 10~ Magainst all bacteria as
have been found Fig(3). The results of
antibacterial ~ screening , indicate that
complexes shows more activity than ligand
,the ligand show activity against micro
organisms. The activity of these substances
may be due to carboxyl group (20).

The high activity complexes may be due to the
presence of electron donating effect (21). The
alteration in the activity of different molecules
against different organism depends either on
the impermeability of the cells of the microbes
or differences in ribosomes of microbial cells

@1).

inh. zone {Mm)
=3

[2MNi(NHA)]
[2Cu(NHA)]
[2Co(NHA)]

[2Fe(NHA)]

complexes

Figure (3): Biological activity of ligands and their
complexes

CONCLUSION

A series of Naphthal Hydroxamic Acid (NHA)
with (Co, Ni, Fe and Cu) (II) complexes has
been synthesized , the analytical, spectroscopic
and magnetic data enable us to predict possible
structures as shown in figure 3.
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ABSTRACT

The research includes the synthesis and identification of the mixed ligands complexes of M(II) Ions in
general composition [M(Lyn),(phen)] Where L- lysine (C¢H 4N,0O,) commonly abbreviated (LynH) as
a primary ligand and 1,10-phenanthroline(C,,HgN,) commonly abbreviated as "phen," as a secondary
ligand .

The ligands and the metal chlorides were brought in to reaction at room

temperature in ethanol as solvent. The reaction required the following molar ratio [(1:1:2) (metal):
phen:2 Lyn ] with M(II) ions, were M = Mn(II),Cu(II), Ni(II), Co(II), Fe(II) and Cd(Il).

Our research also includes studying the bio—activity of the some complexes prepared against
pathogenic bacteria Escherichia coli(-),Staphylococcus(-) , Pseudomonas (-), Bacillus (-) and
Staphylococcus S.P(+).

Keywords: Amino Acid, L- Lysine , 1,10-Phenanthroline, Mixed- Ligand Complexes
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C d(1I). s M = Mn(II),Cu(II), Ni(II), Co(II), Fe(Il)
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Escherichia coli(-), Staphylococcus(-) , Pseudomonas (-), Bacillus (-) and Staphylococcus S.P(+)
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INTRODUCTION

1,10-Phenanthroline(also called o-
phenanthroline) is a heterocyclic organic
compound used as an oxidation-reduction
indicator due to characteristic color changes;
turning faint blue when oxidized. It is used as
an indicator to determine iron. (1,2)
1,10-phenanthroline(Figure 1) is very good
nitrogen donor and generally acts as bidentate
ligand in coordination chemistry, commonly
abbreviated "phen," it forms strong complexes
with most metal ions. In terms of its
coordination properties, phen is similar to 2,2'-
bipyridine. (3-5).

HO

VAT 0w

1,10-phenanthroline L- lysine

Fig (1): 1,10-Phenanthroline and L- lysine

Metal complexes containing diimine ligands
such as bipyridine and 1,10-phenanthroline
have gained importance because of their
versatile roles as building blocks for the
synthesis of metallo-dendrimers and as
molecular scaffolding for supramolecular
assemblies, and in analytical chemistry,
catalysis,  electrochemistry,  ring-opening
metathesis polymerization and biochemistry
(6-10). Mixed ligand complexes can be a
synthetic challenge to tune the properties of
the transition metal complexes (11).

The complex of iron(ID)tris(3-Br-phen) (3-Br-
phen;3-bromo-1,10-phenanthroline) was
prepared as a precursor of electro
polymerization and the crystal structure of
[Fe(3-Br-phen);](PF¢),"CH;CN with a
distorted octahedral geometry has been
investigated (12).

Prominent among the various metal complexes
employed so far in studies with DNA are those
metallo—intercalators which incorporate either
1,10-phenanthroline (phen) or a modified
phenanthroline moiety as a ligand(13).
Although DNA interactions of a number of
[M(phen),(LL)]"" type complexes have
previously appeared in the literature, relatively
less attention seems to have been paid to
systematic investigations inquiring into the

effects brought about by changing M and LL
in such complexes (13,14). L- lysine (Figure
1) is one of the twenty major amino acids and
is considered an essential amino acid(15).
During the recent years , there has been
significant interest in the coordination
chemistry , the structural properties and the
reactivity of metal complexes of amino acids
(3,4,16)

In this paper we present the synthesis and
study of Cu(Il), Ni(I), Co(II), Mn(II), Fe(II)
and Cd(II) complexes with amino acid L-
lysine as a primary ligand and 1,10-
phenanthroline as a secondary ligand have
been used, respectively.

MATERIALS AND METHODS

All chemicals used were of reagent grade
(supplied by either Merck or Fluka) and
used as supplied. All the metal ions
Mn(l), Co(ll),Ni(ll),Cu(ll),Fe(ll) and Cd(Il)
were of Analar grade (BDH). They were used
in the form of chlorides without further
purification.

Instruments :
FTIR spectra were recorded as K Br discs
using Fourier transform Infrared

Spectrophotometer Shimadzu 24 FTI.R 8400s.
Electronic spectra of the prepared complexes
were measured in the region (200- 1100) nm
for 10 M solutions in ethanol at 25°C using
shimadzu-U.V-160.A Ultra Violet Visible-
Spectrophotometer with 1.000 + 0.001 cm
matched quartz cell. While metal contents of
the complexes were determined by Atomic
Absorption(A.A)Technique using Japan A.A-
67G  Shimadzu. Electrical conductivity
measurements of the complexes were recorded
at room temperature for 10° M solutions of the
samples in DMF wusing pw9527 Digital
conductivity meter (Philips). Melting points
were recorded by using Stuart melting point
apparatus. chloride ion content were also
evolution by (Mohr method),Magnetic
susceptibility measurements were measured
using Bruker magnet BM6 instrument at
298°K following the Faraday's method. The
proposed molecular structure of the complexes
were determinated by using chem. office
program, 3DX (20006).

General synthesis :
1- 1,10-phenanthroline solution :prepared by
dissolve [0.224 gm,1m.mol] in ethanol(10ml ).
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2- Sodium lycinate (Na" lyn ) : L- lysine
[0.292gm, 2 mmol] was dissolved in 10 ml
ethanol and added to 10 ml of ethnolic
solution containing [0.08 gm (2mmol) of the
sodium hydroxide.(scheme -1)

3- Synthesis of complexes: An aqueous
solution of the metal salt was added to the
solution of the ligands in ethanol respectively
using stoichiometric amounts (1:2:1)(metal:
ligand: ligand)(M:2 Na® lyn” : phen) molar
ratio, the mixture was stirred for half an hour
at room temperature, crystalline precipitates
observed. The resulting precipitates were
filtered off ,recrystallized from ethanol and
dried at room temperature according to the
following reaction : (scheme -1) :

; cthanal H, Wy B, M
HH—C € € -C CH +NaOH ———— BT € C T g O
/ il
c 4
\0 — [4]
HH; = W
moHy By Hy T = clond .
fhp—c ¢ ¢ < -t —_
A | OMa L /+ My .
€, H N / 0 0
o HA O o m’t
CHE"y W oy
e Chy
M= Min{l) Co{T), N1, CafIT), Fe(IT) and CA(Ty e .
i 2
h “i“:
HL HH,
HH

Scheme (1) : Schematic representation of
synthesis of the [ M(C,4H34N¢O,4)] complexes

4-Preparation of Microorganism suspension
(16):

A) The micro- organism suspension was
prepared by taking 2—4 colonies from all the
studied micro- organism. Then it was inserted
in the physiological solution in 0.85%
concentration and was compared with Macferr
land tube number 0.5 which is equal to
1.5x108 cell/mm. It is used for Petri dish
preparation for the examination of biological
activity against the under studied chemical
compound.

B) Inhibition Activity Selection for the
complexes in studied Micro-organism

The agar well diffusion method was used to
see the effect of under studied chemical
complexes on the micro-organism growth.
This is done by using 20-25 ml from Nutrient
agar medium for each Petri dish. The dish was
incubated in incubator for 24 hours at (37°C)
to make sure that no contamination would
occur in the dish.

The dish was wetted in 10 milliliters of micro-
organism which was prepared as mentioned
in the previous paragraph which include
1.5x10* cell/mm. Distributed evenly on the

Nutrient Agar medium surface by using
spreader. Bore was made on the cultured
medium surface by using cork borer. The
chemical complexes were made as 100 m ml
per bore and left the central bore containing
only DMF. The dishes were left for 1/2 hour
in refrigerator at 4°C(16). The dishes were
incubated at (37°C) for 24 hours. The
biological activity for the complexes was
defined by measuring the diameter of the
inhibition area surrounding each bore in
millimeters.

RESULTS AND DISCUSSION

Physical
complexes:
Products were found to be solid crystalline
complexes, which have been characterized
through the following: Solubility, Molar
conductivity, Determination the percentage of
the metal in the complexes by (AAS),
Spectroscopic Method [FTIR and UV-Vis].
Table (1) shows the physical data for the
prepared complexes which show different
melting points, all of them were higher than
the two ligands, All the complexes are colored,
non-hydroscopic and thermally stable solids
Table (1), indicating a strong metal-ligand
bond.

1,10-Phenanthroline is soluble in alcohol and
acetone and hardly soluble in water.

The complexes are insoluble in water but
soluble in common organic solvents such as
ethanol ,methanol, ethyl alcohol, acetone,
chloroform ,DMF and DMSO.

properties of the prepared

Atomic Absorption and chloride ion
content :

The atomic absorption measurements and
chloride ion content Table (1) for all

complexes gave approximated values for
theoretical ~values. In conclusion, our
investigation this suggest that the ligands acid
L- lysine and 1,10-phenanthroline coordinate
with M (I0) forming octahedral
geometre.Figure(2).

Fig. (2) : Electronic spectrum of the ligand (L-
lysine)
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Molar Conductance:

The molar conductance of the complexes value
range between (5.69-10.59 ohm™ cm” mol™) of
the complexes which was carried out in
ethanol solvent indicates that the complexes
under study are non-electrolytic in nature. The
electrical conductivity of these complexes
found in the order:

Cd > Ni>Fe > Cu> Co>Mn.

Insolubility of these complexes in water and
there non-electrolytic nature provide sufficient
evidence for covalence of the ligands (17,18).

Fourier-transform infrared spectra-and
mode of coordination :

The most important infrared spectral bands
that provide conclusive structural evidence for
the coordination of the ligands to the central
metal ions .

The assignment of some of the most
characteristic FTIR bands of the complexes are
shown in Table (2) together with those of two
ligands recorded for comparative purposes
and facilitate the spectral analysis .

The IR spectra of the all complexes show
characteristic vibrations of the aromatic
nucleus [b (C=C), v (C=N)] of I1,2-
phenanthroline near 1590, 1503 and 1430 cm™
respectively, while(C-H) deformation
vibrations are about 726 ocm; (1,2-
phenanthroline) (19).

Regarding the amino acids as secondary
ligand, distinct bands appearing in the 1545-
1570 cm™ and 1420-1430 cm™ regions in the
IR spectra of the complexes. which are
attributable to the asymmetric and symmetric
stretching vibration of the carboxylate group v
(COO") . These bands are shown, however in
the 1560- 1570 cm’ and 1388-1392 cm’
regions for complexes . (20,21).

The separation L 4ym- L sym values Table( 2)
are taken as an evidence for the participation
of the carboxylate group, v (N-H) band
appears in the 3290-3330 cm™ region, hence it
can be concluded that the nitrogen of the
amino group is involved in coordination.
(22,23).1t is found from the IR spectra of the
complexes that there are wide and strong band
at 632-648 cm’ for v(M-N ) bonding and
450-516 em!  for v (M-O) which are
assigned to metal stretching vibration. (20-24).

Magnetic measurements and UV-Visible
Spectroscopy:

The magnetic moment data are presented in
Table 3. The Mn(II) complex showed a value
of 5.38 uB, which is slightly lower than the
spin only value of 592 uB for high spin
octahedral Mn(Il) complexes (23). The
magnetic moment of the Fe(Il) complex was
5.78 uB, which supports its high spin
octahedral geometry (25). The observed
magnetic value of Ni(I[) complex was 3.18
4B, which is in good agreement with a spin
free octahedral geometry (24). The Cu(Il)
complex exhibited a value of 1.83 uB, which
suggests an octahedral geometry around the
central metal ion. Cd (II) complex is
diamagnetic in nature and its electronic spectra
do not furnish any characteristic d-d transitions
except charge transfer (LMCT) bands as
expected for d'® systems. The electronic
spectra of the ligands and there complexes
were recorded in DMF and their assignments
are given in Table (3). The free ligand 1,10 —
Phenanthroline spectral data display two
bands at 311 nm (32154 cm-1), 338 nm
(29586 cm™)) attributed to 1 — n* and n —
m* transitions and the spectrum of the free
ligand (L-
lysinee),Figure(3)exhibits absorption peak at
(280 nm)(35714.28 cm™) and an intense peak
at 320 nm (31250.0 cm™), which assigned to
(m— w*), and (n— @*) transition
respectively(16,17).

The electronic spectra of Co(II) complex
recorded in DMF solution display three
absorption bands at (34482, 32154 and 17123)
em ' [ corresponding to the following
transitions, respectively: LMCT , LMCT ,and
4T]g(p)—>4A2g(F). This shows that this complex
has octahedral geometry.

The electronic spectra of Mn (II) complex
exhibited three spin allowed bands in the
region 668nm (14970; cm™,536nm (18656 cm’
Yand 410 nm (24339 cm™) assigned to the
transitions

6A |, — 4T, (4G)( vl), 6A;, — 4Ty, (4G)
() and 6A |, — 4E, 4T, (4P) (v3)
respectively, indicating octahedral geometry
(24,25).
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Table (1): The physical properties of the compounds

Compounds M.wt Color M .p (de) °c ohm™ /c\l;nz mol”! Cl1% %Tl\l/f:(t:‘ly }(;/;;\;[rztlilllen ¢

LynH (C4H4,N,0,) 146.19 White >350 1.0 ) - )

phen(C;,HgN,) 180.12 White 114-117 2.6 - --

Mn (Ca4H34N4O) Yellow 300 4> 5.69 Nill 11.03 12.4

Co(C,4H34N60y) 529.50 Brown 300 ¢> 7.68 Nill 11.13 12.4

Ni (Cp4H34N6O04) 529.26 Green 300 > 9.79 Nill 11.09 11.61

Fe (CyH3NgOy) 526.42 brown-red 300¢> 8.28 Nill 10.61 11.4

Cu (Cy4H34N4Oy) 531.11 Blue 300 4> 8.22 Nill 11.90 11.4

Cd(Cy4H34N60,) 582.98 White 3009 > 10.59 Nill 1928 | -

d: Decomposition points of the corresponding molecule

Table (2): FTIR spectral data of the Ligands and there complexes

A
NHym | CHgy | (CH)qa _ v v(C- | wvo v(-Cc00) | vcoon | ]
Compound str str ic v (C N) (C=C) 0) (C'O) asym sym) asym M-0 M-N
svm)
1618 vs
Lyn H (C6H14N202) 3240 (1411 s) 207 -
240-
Phen (C,,HgN,) 330 47?” - - 1577 1508 - - - - -
21 14
Mn(C24H3:NOy) 32185 1 os3vs | 20235 | 1ssovs | 1589vs | 12835 | 457 0 388363) 97 457 632s
Co(Ca4H34N40,) ) 3136s 1465s
3168w- | Jooo | 2974m 160w | 1573vs | 1283m | 457m 1323 9 142 | 450m | 640m
Ni (C24H34N604) 3194br- 3136m 1465vs
. Sgsaw | 2924w | 1590s 1570s | 1269m | 505m (1377%s) 88 450w | 648m
1497vs
Fe (C24H34N04) 33556 br fr“f 2989w | 1620s | 1520w | 1284m | 497m | (1373s) 124 | 503w | 644m
Cu (Co,H3N¢O,) 1469vs
24H34NGO,4 3384 br | 3058m | 2925w | 1581vs | 1504m | 1284m | 588s (1377v8) 92 516m | 632m
1467vs
Cd(C24H34N¢Oy) 3315s | 3085m | 2927w | 1577vs | 1500vs | 1282s | 583w | (1371vs) 98 503m | 640m

Sym: symmetric, asy: asymmetric, am: amide, py: pyridine, o.p: out of plane, str: stretching,
v.s: very strong, s: strong, m: medium, w: week,  sh: shoulder
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Table (3): Electronic Spectral data, magnetic moment, of the studied complexes and two ligands

' -1
Compounds ) max(nm) v'(em’) Assignments Herr (BM)
280 35714 o
Lyn H (C6H14N202) 320 31250 n—m* -

Phen (C,HgN,) 311 32154 o -
338 29586 n—m*
301 33222 LMCT
410 14970

Mn (CyH34N¢O4) 536 18656 6A éi_) 415;‘%[" 41;13(4})) 5.38
668 14970 15— 4T2,(4G)

6A |, — 4T, (4G)
290 34482 e
584 17123 1s(F) = 4do(F).
| W | e

N1 (C24H34N604) 24515 28 ( ) - Ig ( ) 3.18
666 15009 3A,, (F) — 3T, (F)
300 33333 LMCT

Fe (CyH34NO4) 310 32258 LMCT 5.78
510 19607 ’T,, — B,
249 40160 %g

Cu (Cy4H34N6Oy) 352 28409 OEw o], 1.83
590 16949 §4 %

C d(C24H34N604) 311 32154 LMCT Diamag

Table (4): the inhibition circle diameter in millimeter for the bacteria after 24 hour incubation
paid and 37°C for complexes

Compounds E .coli IPseudomonas Staphylococcus Bacillus
Control(DMF) 5 5 5 5
Mn (Cp4H34N¢O,) 45 60 60 60
Ni (C4H34NgO4) 40 60 50 50
Fe (C4H34NeO,) 40 45 40 35
Cu (Cy4H34N4O4) 40 60 50 50
Cd(Cy4H34NgOy) 45 65 50 40
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The reflectance spectra of the Ni(Il) complex,
exhibit two strong bands at 662nm ( 15009 cm’
") and 407 nm (24515 cm™ ) ,assignable to
3A,g (F) — 3T, (F) (vy) and 3A,, (F) — 3T,
(P) (v,) respectively. The (vy/v; ratio for the
chelate is 1.633 occurs in the usual range
(1.600- 1.820) for octahedral Ni(II) chelates
26. The spectral bands are well within the
range observed for hex coordinate octahedral
complexes reported earlier (23 -26).

The electronic spectra of the Co(Il), complex
show absorption bands at 311 nm(32154 cm’
) ,290 nm(34482 cm™ ) and 584 nm(17123 cm’
") due to the presence of a charge transfer
(LMCT) and 47),(F) — 4A4,,(F). (26-28).

The electronic spectra of the Fe(Il) complex
exhibited three bands at 310nm (32258 cm™)
300 nm (33333 cm-1) and  510nm(19607 cm’
) due to the presence of a charge transfer
(LMCT) and °T,; — °E.Figure. (3).The
electronic spectra of the Cu(Il) complex
exhibited three bands at 352nm ( 28409cm™)
249 nm ( 40160 cm™) and 590 nm (16949 cm’
") due to the presence of a charge transfer
(LMCT) and 2E,—2T5,.

The metal complexes are of the high-spin type
and paramagnetic, except for the Cd(I)
complex, which is diamagnetic. The values of
uneff  suggest octahedral coordination around
the metal ions. (25-27).

1.0+
0.8
0.6
0.4

1/

0.0+ T AN T T
200 400 B00 800
Wavelength {nmj

A
S

Fig. (3): The(UV-Vis) Spectrum of Fe
(C34H34N4Oy)

Antibacterial Activities:

The zone inhibition of bacterial growth were
measured in mm depending upon the
diameter as shown in Table (4) Figure (4) . On
the basis of observed zones of inhibition, All
the metal-mixed ligand complexes are active
against all tested organisms Escherichia coli(-)
,Pseudomonas(-),Bacillus(-)and
Staphylococcus S.P ( +) which in fact is in
agreement with the literature (28,29).

The antibacterial activity of the metal chelates
was found to be in the order: Mn >Cd (II)> Ni
(IT) >Fe (II) .Hence produce metal chelates can
be employed as antibacterial.

Proposed molecular structure :

Studying complexes on bases of the above
analysis , the existence of Hexa coordinated
[M(CsH13N20,)2(CioHsNy)] , were M(ID=
Mn(Il) , Cu(Il),Ni(IT), Co(Il), Fe(Il) , and
Cd(I).

Proposed models of the species were built with
chem. 3D shows in Figure(5).

CH2
/ \
HC C\Hz

H2C
y

/ “\2

H,N
<
M(II)=Mn(II),Cu(IT), Ni(II), Co(Il), Fe(ll) and Cd(II) NH,

Fig. (5) : The proposed structure and 3D-
geometrical structure of the complexes
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Pseudomonas

Pseudomonas

Staphylococcus

Staphylococcus

Bacillus

Bacillus

Bacillus

5-Mn(Cy4H34N6O4)

3‘C1} (C24H34N6O,)
4-Ni(C4H34N6O4)

1-Fe (Cy4H34NeOy)
2-Cd(Cy4H34N6O4)

Fig. (5): the antimicrobial activity of complex,1,2,3,4,5) appear the inhibition zones against pathogenic
bacteria (E .coli, Pseudomonas ,Staphylococcus and Bacillus)
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ABSTRACT

The research includes the synthesis and identification of two types complexes of the Ligand
anthranilic acid (AH) and Nicotinamide (NA) with Pb (IT) and Sn(II).
1-The mixed Ligand complexes of composition , [ M(A), (NA),]
Where AH = Anthranilic acid = C;H;NO,
M(II) = Pb (II) and Sn(II)
2-The mono Ligand Complexes of AH or NA with Pb (II) and Sn(II)

The results showed that the deprotonated ligand ( anthranilic acid ) to anthranilate ion ( A”) by
using (NaOH) coordinated to metal ions as bidentate ligand through the oxygen atom of the
carboxylate group (—-COQO7), and the nitrogen atom of the amine group (NH,), where the
nicotinamide coordinated as a monodentate through the nitrogen atom.

The complexes of the ligand with metal ions (for mono complexes) were studied in ethanol and

/or water in order to determine the M:L ratio in the complex following the continues variation
method (Job's method) .A series of solutions were prepared having a constant concentration
(10 *M) of the metal ion and (L).The M:L ratio was determined from the relationship between the

absorption of light and the molar ratio of M: L.The results of complexes formation in solution =1: 2

Keywords: Anthranilic acid, nicotinamide, mixed ligand complexes, Antibacterial activities ,
spectral studies
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INTRODUCTION

Nicotinamide, anthranilic acid (Figure 1) are
present in some metabolic reactions (1)
Nicotinamide (3-pyriPyridine carboxylic acid
amide, commonly known as vitamin B3) is a
reactive moiety of the coenzyme nicotinamide
adenine dinucleotide (NAD) (2,3).

O H0

HN
henilicadd

Nootiramice

Fig. (1): The molecular structure of
nicotinamide and Anthranilic acid

Mixed ligand complexes have found increasing
use, particularly in pectrophotometric analysis
because of their high sensitivity and
selectivity(3). From the complexing point of
view, many have taken interest in studying
aminophenol and Anthranilic Acid as potential
ligands(4).

Amino acids, on the other hand, are well
known chelating agents with multifunctional
groups and are biologically active, creating
considerable interest in their metal complexes
(5,6). Nicotinamide is known as a component
of the vitamin B complex as well as a
component of the coenzyme, nicotinamide
adenine dinucleotide (NAD). These are more
important for transfer of hydrogen in the cell
breath. The presence of pyridine ring in
numerous naturally abundant compounds,
adducts of nicotinamide are also scientific
interest.  Therefore, the  structure of
nicotinamide has been the subject of many
studies (7,8).

Spectrophotometric techniques applied
included FT-IR (9), H-NMR (9,10), C-NMR
(9), and UV-Vis (9,10). From the results of
these techniques, information such as the
binding molar ratios (9-11), protonation
constants (10-13), stability constants (10,11),
and formation constants (10-13) were
determined.

In the current study, we report the synthesis,
spectroscopic properties of some new simple
and mixed-ligand complexes of Sn(II), and
pb(Il) containing nicotinamide and anthranilic
acid. In this study too, ultraviolet-
spectrophotometry is used to determine the
stoichiometry of complex formation between
metal ions Sn(II) and pb(II)- (nicotinamide and
Anthranilic acid) respectively.

MATERIALS AND METHODS

Reagents and Materials:

All reagents were of analytical grade. 2-amino-
benzoic acid (Anthranilic acid) was Merck
reagents. nicotinamide and SnCl, . H,O ,pbCl,
were purchased from BDH.

All solutions of pb(Il),Sn(Il)and the ligands
were prepared, freshly before wuse, with
distilled water and / or ethanol.

Instruments:
FT-I.R spectra were recorded as KBr discs
using Fourier transform Infrared

Spectrophotometer ~ Shimadzu 24 FT-LR
8400s. Electronic spectra of the prepared
complexes were measured in the region (200-
1100) nm for 10°M solutions in DMF at 25°C
using shimadzu-U.V-160. A Ultra Violet
Visible- Spectrophotometer with 1.000 + 0.001
cm matched quartz cell. While metal contents
of the complexes were determined by Atomic
Absorption (A.A)Technique using Japan A.A-
67G  Shimadzu. Electrical conductivity
measurements of the complexes were recorded
at 25°C for 10 M solutions of the samples in
DMF using pw 9527 Digital conductivity
meter (Philips). Melting points were recorded
by using Stuart melting point apparatus.

Synthesis of simple complexes and mixed
ligand complexes:

(1) Simple complexes:

a) Synthesis of complex combination using
Sn (IT), Nicotinamide ( NA) .

An amount of nicotinamide( 0.244 g,2 mmol in
10 ml ethanol), This solution was added to the
solution of SnCl, .H,O (0.278 g, 1 m mol) in
10 ml ethanol and the mixture was stirred
stirred up for 30 minutes, at about 50°C. The
reaction mixture was then cooled to room
temperature. The white solid products were
collected by filtration, and was washed several
times with ethanol and dried at room
temperature.
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b) Synthesis of complex combination using
Pb (II), Nicotinamide ( NA).

An amount of nicotinamide ( 0.244 g, 2mmol)
in (10 ml) ethanol was added to the solution
of PbCl, (0.349 g,1 m mol) in (10 ml ) hot
water and the mixture was stirred for 1h at
about 50°C. The reaction mixture was then
cooled to room temperature. The white solid
products were collected by filtration, and was
washed several times with ethanol and dried at
room temperature.

C) Synthesis of complex combination using
Sn (II) , anthranilic acid (AH) in molar ratio
1:2.

At the first step, Sodium anthranilate (2A” Na"
) was prepared was prepared by a
naturalization  of  anthranilic  acid(AH)
[0.274gm (2m mol)] solution with [0.08
gm(2mmol in 10 ml ethanol Jof sodium
hydroxide solution according to the following
equation:

2 AH+2NaOH — 2A Na' + 2H,0

The solution at the first step was added to the
solution of SnCl, .H,O (0.278 g, | m mol) in
10 ml ethanol and the mixture was stirred
mixture was stirred up for 30 minutes, at about
50°C. The reaction mixture was then cooled to
room temperature. The Pale-brown solid
products were collected by filtration, and was
washed several times with ethanol and dried at
room temperature.

D) Synthesis of complex combination using
Pb (I) , anthranilic acid (AH)

The procedure for the preparation of this
complex is the same (C) with the except that a
solution of PbCl, . (0.349 g, 1 m mol) in (10
ml ) hot water. and the mixture was stirred
mixture was stirred up for 30 minutes, at about
50°C. The reaction mixture was then cooled to
room temperature. The yellow solid products
were collected by filtration, and was washed
several times with ethanol and dried at room
temperature.

(2) Mixed ligand complexes:

Synthesis of complex combination using Pb
(IT) and Sn(Il) , anthranilic acid (AH) ,and
Nicotinamide : ( NA) (2A: M: 2NA)

The complexes were prepared by the addition
of (2Anth" Na" preparation of this salt is the
same with the C at the first step) and (
nicotin amide solution ) to warm stirred
ethanolic solution of the respective metal (II)
chloride in the stoichiometric ratio 2 ligand:
metal:2 ligand (2A: M:2NA) . The solutions

were stirred for (1 h). The crystals formed
were filtered and washed with 1:1(H,O:Eth)
and dried at room temperature.

The mixed-ligand complexes were prepared
according to the following equations:

2AH Na' +2 NA +MCl, — M(A), (NA),
+ NaCl

M = Sn(II), Pb(1I)]

Determination of the composition of the
complex Sn (II) and Pb(I) in simple
complex.

The stochiometric ratio of Sn (II) and Pb(II) in
the complexs were determined by Job’s
method of equimolar solutions (3x10~) M(for
metals and liganda) (13,14) were prepared and
then mixed in the volume ratio from 1:9 to
9:1.The Job curve of this system at pH 8. Sn
(1) and Pb(Il) chloride solution 3x10° M was
pippetted into nine volumetric flasks (0, 1, 2,
3, - - -9 ml) and an aliquot of 3x10°M ligand
9, 8, 7, -- - 0 mL) was added, respectively,
keeping the total volume constant at 10.0 ml .
All the measurements were made at room
temperatures (37° C).The metal and reagent
solutions were mixed in different proportions
to each solutions, The absorbance's of these
solutions were recorded at ( A max 335 nm for
Sn (II) ) and A a0 262 nm for Pb (II)
respectively , against their corresponding
reagent blanks. (14)

Antibacterial Activities: (15)

The antibacterial activity of the ligands and
some there complex were tested on Gram
positive bacteria, Staphylococcus , and Gram
negative, Bacillus , Pseudomonas, and
Bacillus. The solvent used was DMSO and
sample from 1 to 200 pg/ml were used. Ant
bactericidal activities of each compound were
evaluated by the well-diffusion method. 1 cm’
of a 24 h broth culture containing 106
CFU/ecm’® was placed in sterile Petri-dishes.
Molten nutrient agar(15 cm’) kept at ca. 45°C
was then poured in the Petri-dishes and
allowed to solidify. Then holes of 6 mm
diameter were punched carefully using a sterile
cork borer and these were completely filled
with the test solutions. The plates were
incubated for 24 h at 37°C.
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RESULTS AND DISCUSSION

Characterization of Metal Complexes.

The formula weights and melting points , are
given in (Table I).Based on the
physicochemical characteristics . It was found
that all the complexes were non-hygroscopic,
stable at room temperature and insoluble in
water but fairly soluble in ethanol and DMF.
The  molar conductance values of the
complexes in (DMF) at 10° M concentration
are found to be (3.4 - 5.1) pS.cm™, indicating
their virtually non electrolytes nature (16).

The atomic absorption measurements and
chloride ion content(Table-1) for all complexes
gave approximated values for theoretical
values. The molar conductance values of the
complexs [Sn(NA),(H,0),Cl,]and [pb
(NA),(H,0),Cl,] shows that both complexes
non electrolytes ,which clearly indicated that
chloride are coordinated to the metal atoms.

Infrared spectra

The most important infrared spectral bands
that provide conclusive structural evidence for
the coordination of the ligands to the central
metal ions . The absorption bands
corresponding to  stretching and bend
frequencies for ligands and for the six complex
combinations prepared are given in Table 2.
For the spectral data of complexes
combinations  were  attributed  signals
corresponding to atoms or group of atoms
involved in coordination and the signals
corresponding to the groups not involved in
coordination. (17).

The structural analysis has confirmed that
deprotonated anthranilic acid  shows
extraordinary versatility in the type of bonding
in its metal compounds. It can be incorporated
as a ligand, as coordinated anthranilato species
in the structure. The v asymmetric(COO—)
band of the free anthranilic acid , that is,
1650cm ", is shifted to lower wave number, in
the range of 1508 cm™' 1543 c¢cm™', and the v
symmetric(COO—) mode observed at 1400
em™' in the spectra of free anthranilic acid is
found to be shifted to lower wave number, in
the range of 1361 -1375 cm™ ', in the spectra of
complexes indicating the coordination of the
carboxylic acid group via oxygen with the
metal ion (17,18). The anthranilato ligand is
negatively charged can be coordinated to the
metal atom through the nitrogen atom,
carbonyl oxygen, serve as a bidentate, as it is
the case with the structure of [Pb(A),] and
[Sn(A),], (Figure 2). The structure consists of
Pb(II) Sn(II) cations, anthranilato anions.

The pyridyl C—C and C-N stretching vibration
absorptions are observed in the form of
medium bands between 1400 and 1575 cm’
! The bands in the region of 600-1230 cm’
can be assigned to the CH in-plane or out-of -
plane bend, ring ,breathing and ring
deformation absorptions of the pyridine ring of
nicotinamide.

FTIR spectra show that NA coordinates to
the metal ions as a neutral unidentate
through the pyridyl nitrogen. where
Anthranilic acid coordinates to the metal
ion in a bidentate manner through carbonyl
oxygen and nitrogen amine group .

The FTIR spectrum of mixed ligand Sn(II) and
Pb(Il) complexes showed the broad and
moderate  band centered in the range 3327 -
3344 cm™ and 3015-3155 cm™ were assigned
for -NH asymmetric and -NH symmetric
stretching ~ vibrations of —NH, group
respectively(18).

For free anthranilic these values are reported
around 3280 s cm’and around 3301 cm’
These values were shifted to higher wave
numbers in the spectra of Sn(II) and Pb(II)
complexes, suggesting coordination of the
amino group through nitrogen with the Sn(II)
and Pb(1l) ions (14, 17,19).

In FTIR spectra of Sn(Il) and Pb(II) mixed
ligand complexes, some new bands of weak
intensity observed in the regions around 561-
524cm™ and 499-418 cm™ may be ascribed to
the M-O and M-N vibrations respectively. It
may be noted that these vibrational bands are
absent in the infrared spectra of nicotinamid
as well as the anthranilic acid. The most
plausible geometry(20).

Electronic spectra

The electronic spectra of all compounds
(Ligands and complexes) are listed in Table
(3) figures(4-6) together with the proposed
assignments and suggested geometries’

The spectrum of the free ligand (AH) in DMF
solvent shows a high intensity band in wave
length 337 nm (29673cm™)(2337.mol " .cm™)
assigned to (m— =©*) and in wave length 360
nm (27777cm™) & na (1108 Lmol'.cm™)
assigned to  (n — @*).(ff) and free ligand
(nicotinamide) (NA) shows a high intensity
band in wave length 276 nm (3623 cm™) max
(626 1.mol".cm™) assigned to (m — 7*) (14).
The bands are observed in the range, 330-
364nm assigned as charge - transfer bands ,
indicating the formation of bond in the prx - pn
bonds (20,21).



International Journal for Sciences and Technology Vol. 7, No. 3, September 2012 36

The electronic spectra of the complexes
were recorded in the solution state.

This study has shown that the complex of
ligand  (nicotinamide /or antharanilic
acid) with pb(Il) and Sn(Il) ions can be
observed using uv
spectrophotometry. (nicotinamide /or
antharanilic acid) exhibits an absorption
spectrum in the UV region because it
contains mobile 7 electrons in its
aromatic ring. Excitation occurs when
light energy is absorbed by the electrons
in the © bonding orbital causing them to
move up to the m antibonding orbital. A
similar effect is taking place in the pb (II)
and Sn (II)- nicotinamide /or antharanilic
acid) complexes.

Neutral solutions of pH around 7 are
desirable for biological systems because
they are neither too acidic nor too basic.
The solutions in this study were prepared
at pH 7-8, mimicking a biological pH,
where the carboxylic acid and amine
groups were significantly deprotonated.
This deprotonation allowed for the
coordination of the metal ions at these
sites. In antharanilic acid, as well as
other amino acids, the amine and
carboxylic acid functionalities take part in
the metal coordination forming a stable
five-membered ring with the metal ion
(22-25).

Also, the results of this study showed that
both Sn(II) and pb(Il) ions coordinated
with ligand antharanilic acid) at a 1:2
M(I) : Ant™ ratio.

Determination of Composition of pb
(I)- NA , and of Sn-NA:
Determination of Composition of  pb
(II)- NA ,and of Sn(Il)- NA Complexs
by continuos variation method pH=
7.4.The ligand nicotinamide
(abbreviated as NA) forms a coordination
complex with pb(Il) and Sn(ll)
according to the reaction:

M*(ag) + x( NA )ag) — M
(NA).* (ag) , M(I)= pb(II) and Sn(II)

A series of solutions were prepared with
different relative amounts of M(II) and
nicotinamide while keeping the total
amount of reactants constant. The
coordination complex absorbs light at 262
nm for nm and nm. The absorbance of
each mixture and the mole fraction of
nicotinamide in each mixture is presented
in the table (Table- 4). Figure(3)

Antimicrobial activity:

The in vitro antimicrobial screening
results are given variable antimicrobial
activities against all tested bacteria.

Figure(4)
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Complexes proposed structure 3D-geometrical structure
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Fig. (2) : The proposed structure and 3D-geometrical structure of the complexes
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Table (1) The physical properties of the compounds

M.p Am o %Metal Metal
Compounds M.wt Color (de) °c uS.cm® Mol C1% Theory experiment
(AH) Pale . . . .
CH,NO, 137.1 yellow 146-148
Na CgHgN,O 122.13 White e 131
[Sn (A),]
Cy4H ,N,0,8n 39097 vewpale 180 5.1 Nil 30.36 25.84
yellow dec.
[Pb (A); ]
C4H,N,0O,4Pb 479.46 Pale yellow 220 dec. 4.5 Nil 4322 42.98
[Sn( NA ),(H,0),Cl
C1oH N,O4Sn 469.90 Weight 183 3.4 Nil 25.26 13.77
[Pb( NA ),(H,0),Cl
CoH,N,0,Pb 558.39 Weight 190 3.5 Nil 37.11 38.06
[Sn(A)(NA ), |
CrH24NOcSn 635.23 Very pale 180 4.8 Nil 18.69 19.21
yellow
[pb (A)(NA), | -
CogHasNOGPb 723.72 Pale yellow 192 4.6 Nil 28.63 24.44
A,, = Molar Conductivity , M. p= Melting points
Table (2): FTIR spectral data of the Ligands and there complexes
Compounds ~ NHagi ~ NH CHpy) Cc=0 NH, (C-C) C=N op(CH) O=CN v(-C00) Av M- M-
str str Str str(amid) (am) str Str (py) Bend i gm - (6] N
(py) (am) (am) COO),s.
sy
Nicotinamide 1679vs 1423vs 1230vw
(NA) 3368vs  316l1s 3060sh 1697sh 1618vs 1123m 1395vs 1090vw 736vs - _ _ _
.- 3130 1650 250
Anthranilic 3280 s ) 1630 B } _ _ - 1400 s - -
acid (AH) Vs S
[Sn (A): ] CH 1683 1458 1255
Ak 3197 3051  (aromatic) 1699 s 1614m || S 1361s | ™ 754am 1508s 1361 526 486
2002 m 66m 060m
CH 1273s
[P (A)] 3375s 3072s  (aromatic) 1683s 1610vs  1614m 1363s 1060vs 754m 1541s 1375s 524 418
2932
1666m 1255m -
[Sn(NA 3172 1465s
J(H20)Cl] 3342vs s 3070m 1635m 1602vs 1151m 13465 1064s 779m - - 534 499
1271m -
[Pb(NA 1660vs 1473m
Y (H20,Cl] 3319vs  3182vs 3072m 1622vs 1138m 1396s 1071m 786s - - 561 516
[Sn(A), 3327 1443m 1288m 1375s
(NA)] Ve br 3015 2924vs 1716 1610m 1170w 1391s 1091w 758m  S1543 532 489
M 1647w 1458m 1287m 1363vs
[PH(ARNA)]  334ds i 3070 16lom [P0 13795 (oot 754m 1541 526w 418w
Sym: symmetric, asy: asymmetric, am: amide, py: pyridine, o.p: out of plane, str: stretching,

v.s: very strong, s: strong, m: medium, w: week, sh: shoulder.



International Journal for Sciences and Technology Vol. 7, No. 3, September 2012 39

Table (3): Electronic Spectra of the tow ligands and there complexes

Compound Anm o Assignment Probable Figure
¥
T 35714 -
2
Nicotinamide (NA) 80 3623 -
276
277 ¥
Anthranilic acid (AH) 304 36101 32894 -
n — m*
¥
[Sn (A)] 260 38461 Tetrahedral
Tetrahedral
263 n—>m*
[Pb(A)]
265 37735 T Octahedral
350
Sn( NA ),(H,0),Cl
[Sn( )(H00:CL] 28571 charge - transfer
267 37453 T—>r* Octahedral
[Pb( NA ),(H,0),Cl,] 348 28735 charge - transfer
263 38022 T—>1*
348 28735 charge - transfer
[Sn(A); (NA),] Octahedral
260 T—>1*
354 38461 charge - transfer
[Pb(A),(NA),] 26315 Octahedral
[Pb{A):]
3
a5 1:2(ML)
g 2
-'gs 15
2
0.5
0
0.2 0.4 0.6 0.8 1

VL(ml) / VL +VM {ml)

Fig.(3) : Mole ratio (M:2L) by continuous variation method (Job's method) for PbClL,+AH (A ., 262 nm)
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Complex(n, 1) Sn(A),
Complex(no2) Sn(A)(NA),

Complex(no 3)
Pb(A), (NA ),
Complex(4) Pb( NA ),(H,0),Cl,

Complex (no5) Pb(A),
Control (DMSO)

E .coli

Pseudomonas

Pseudomonas

Pseudomonas

Staphylococcus

Staphylococcus

Staphylococcus

Bacillus

Bacillus

Bacillus

Fig(4 ): the antimicrobial activity of complex appears the inhibition zones against pathogenic

bacteria

( Escherichia coli , Pseudomonas ,Staphylococcus and Bacillus)
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ABSTRACT

Obtaining accurate values for products of combustion of propellant is very important in the design of
engines which are working with liquid propellant. So in order to obtain accurate results has been turned
to calculate final chemical formula for liquid propellant.

In this study eleven equations (nonlinear) with eleven unknown (element or component the products of
combustion) are used to prepare subroutine by Enchedo environment to solve this equations.

Results of this work compared with those available in literature, which are gives a good agreement.
Hence, it could be said by this work, suggest a possible contribution in the design of liquid propellant
engine for wide range of temperature, pressure and equivalent formula (C, Hy, O, Ny) of propellant.
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INTRODUCTION

The rocket motor is used to propel vehicles
under conditions where other types of
propulsion systems cannot operate, are
inadequate or in efficient. All rocket motors
are based on the same principle; mass is
accelerated and expelled. In the combustion
chamber of the chemical rocket a reaction
takes place between fuel and oxidizer
(combustion) the main products are gases
which are heated by the chemical energy
released. As these hot gases are contained in
relatively small volume (the combustion
chamber), the thermal expansion of the gases
results in a high pressure. These pressurized
gases are expanded and accelerated by a
nozzle, resulting in a reaction force on the
rocket vehicles (1,2).

For the chemical of combustion chamber, the
gas temperature in the combustion chamber
lies somewhere between 2000 and 3500 K.

As this temperature is higher than the melting
point of most materials, therefore effective
cooling is required or the use of special
materials such as graphite or ceramic for
certain part is necessary.

The combustion process is a highly complex
one, and a fuel exact theoretical analysis can
be very difficult.

APPLICATIONS AND METHODS

To simplify the problem for numerical analysis
without reducing accuracy greatly the
following assumptions are made for the
combustion chamber:

A. Steady state combustion, in other words the
starting and stopping time are assumed much
smaller than the total combustion period.

B. The products of combustion are in chemical
and thermal equilibrium.

C. The combustion of chemical propellant
inside the combustion chamber is at constant
pressure.

D. No hydrocarbons product.

E. The products are semi-perfect gases.

F. The gaseous of chemical compound is
homogeneous and obeys dalton's law which
states that the total pressure of mixture of gases
is equal to the sum of partial pressure of all
components of gases considered by mixture.
G.The extent of any reaction is governed by a
chemical constant, k,, which is function of
temperature only it will be evident through the
analysis of liquid propellant combination (e.g.
aniline as fuel and nitric acid as oxidizer) that
they contain carbon, hydrogen, oxygen, and
nitrogen elements.

The combination of such rocket propellant
produces eleven products of gases (3-6). They
are CO,, CO, H,0, H,, N, NO, OH, H, O and
N. The species concentrations must be found.
A program in Enchedo environment was
developed for an IBM computer to solve the
numerical problem.

Combustion chamber:-

Nasiaf, 1991 (5) presented theoretical
calculation of performance of LPRM (Liquid
propellant rocket motor) in his work based on
the analysis of three locally available
propellant combinations, (IRFNA/ UDMH)
inhibited red fuming nitric acid: 83%HNO;,
14%NO0,, 2% H,0, 0.7%HF unsymmetrical
dimethyl hydrazine: C,HgN, (IRFNA/
Coropal: 50% an: line (C,HsNH,)), 50% Fury
ful alcohol (C,HgO,) and (IRFNA/ RP-1) (RP-
1: CH, 9s3) from the result of thermo dynamical
calculation and analysis of that three storbable
propellantcombinations((IRFNA/Corporal)
was selected. the results of performance
calculations  for the three  selected
combinations were obtained by the aid of Nasa
Lewis program ,for equilibrium and frozen
composition during expansion .for calculating
the performance of the three storable
propellant various ranges of input values of
mixture ratio and chamber pressure were used.
Saba, 1984 (4) performed a thermochemical
calculations for three groups of propellants
classified by the composition of their chemical
elements to show the possibility of exactly
determining the chemical composition of
rocket propellants with regard to various
mixing ratios and oxidizing coefficients (K
oxidizing of all rocket propellant elements. it’s
usually used for determination of the oxygen
quantity in the rocket propellant.

The computation deals with chemical
composition the second presents the gas
composition, burning temperature, average
molecular weight, exhaust velocity and other
performance parameters. The iterative schemes
have been developed for the solution of
various components. He (i.e. 4) used a simple
mathematical model (isobaric), ideal gases,
isentropic expansion, and one —dimensional
flow). It has been found that the oxidizing
coefficient had significant influence upon the
rate of convergence of iteration used in the
numerical calculation. This point represents the
boundary of chemical properties against the
mathematical notation. Hence, the convergence
needs a great number of iteration cycles for
small value of oxidizing coefficient.

The mixing of chemical material has influence
on the rate of convergence too.
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Summary Formula of Propellant

To calculate the equivalent formula of one kg

of propellant:
1- Calculate the equivalent formula of one kg
oxidizer:

In this analysis we use Nitric acid (HN'DB’
75%),N 5 0, 23% and 2% H, O as oxidizer

in this work so, the specific element (element /
kg) is calculated the following: oxidizer type

(TI‘-OZ )

_ 1po0.%gweight

e (1)

M
1000 .0.75

CHNe: ~ gz 016

=11.902 gmele/ kg

CHNa, Hii 502 Nitsos Osz00s

ex,0, = 2489 gmole /kg

= Nygrg Ogssr

ey o = 1.11gmole /kg

= H;22:05 114

8oy = Hisgoa Osg 775 Ny gee

2- Calculate the equivalent formula of one
kg of fuel (AK - 20K) Zylidine
(Cg Hijlwg. 50%) and TEA
E:Cﬁ H15 N.;, 50%:] are used as fuel,

the specific elements are calculated as:

€. v = +1265gmole /kg

= {:‘33 E-‘lTH;.E 351 NL_‘ITE

ecu, N = 49412 gmole /ka

= GTE £a7 Hfé 112 N—'. 521
" €ry = Cozee Higszp Noges

3- Calculate the equivalent formula of one
kg of propellant when the fuel and

oxidizer composed of two or more than
two elements (summary of oxidizing

Cﬂl Hbl Uﬂl J.I‘lll;rdl and
fuel CGE HbE UC:E Ndz)' The oxidizing
coefficient (Ks) can be represented by :

C,+C,
K, = @)
o (%) (2 +5)
° =1 &)
In this case we take
K_=0.85 (Ref.[2])
r 46773+
085 = —————
o0+ )4 (2062.66 47—

oxidizer
. @ = 3.8585 kg———— fuel
Ky

One kg propellant = Zeyt Z
Where

e

Then Z,, = 0.2058 7,
= 0.7942

One kg propellant =
(Ca,Hb,0e,Nd,)Z, .

_[CﬂijjOCj .'"'frd:)zfu
= H'l'l 217 GE.’ 147 N 3355 T

i
C‘lf 95 Hfé 995 "'"'1 ilila)

= (12855 Hisziz O37.147 Nis2en
a B € g

The Number of Moles of the Various
Species:

The product composition depend on
temperature. The simple chemical reaction for
burning of liquid propellant which contain
carbon, hydrogen, Oxygen and nitrogen
elements gives the products CO,, H,0, H,, O,
N,. Actually at high temperature this simple
reaction is considerable over simplification,
because the compounds CO,, H,O, H,, O, and
N, may dissociate to same extent into free
atoms and radicals. Thus a complete chemical
equilibrium means the rate at which the
reactions are being transformed in to products
is the same rate that the products are reverting
to the reactants. For this purpose the
equilibrium constant, Kp, is introduced.

If we now consider the following general
chemical reaction of one Kilogram of rocket
propellant of summary formula containing
carbon, hydrogen, Oxygen and nitrogen.

CHyNg —
n3H20+n4H2+n5N2+n60H
+n7NO+ngOZ+n9H+n100+n] 1N
Assuming no hydrocarbon molecules
in the products which is true for all practical
purposes (4,5)

n1C02+n2CO+

a- Mass Balance

Applying the principle of mass balance each
chemical elements contained by each group,
the following three equations can be obtained
for each species:
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Fro*iPcg, Py ooy tFo+iFg, _ C
Fro, ®Pca a
For Oxygen ...... ©)
2Py ot Py tEytRoy _ B
Fro, TFco @
For Hydrogen ....... )
2By +Byp+Py _ d
Pro,*Peco a
For Nitrogen ....... ()
Pcoz T Py _PH:G _P:—.r: -
Py +P, + Py

_'b.‘xfﬂ;PG_PH_P‘7=PH

i

()]
Where Pr: Total pressure (25 bar in this work

& 3000 “K)

b- Chemical reactions
Many chemical reactions can occur through the
combustion of propellant. The following
equations are formulated from equilibrium
reactions of each product

_ FProtPy. o

S el (10)
€0, = €O +20,
_ Protfg
A el (11)
H,0 & OH +1H,
_ Pop+Py "
M, =0 (12)
N, 4+ 0, & 2NO
— Pyo :
- (13)
0, <20
Fo
Koy = (14)
H, < 2H
By’
S e (15)
N, < 2N
F_'h_':
KF_ = : ...... (16)

Egs. (6) to (16) form a system of
nonlinear algebraic equations for the eleven

unknownPC,:.z,FC,:., ’P‘-.- This system

can be solved numerically by applying of
Newton's iteration method which is introduced
in Enchedo subroutine.

The numerical value of the Kp for any given
reaction depend on the temperature only,
therefore, the given data was approximated to
give ranges.
(1000-1500, 1500-2000, 2000-3000 ., 3000-
4000, 4000-5000). Third order polynomials are
fitted to each range.
Hence, the polynomial which will express the
dependence of Kp against temperature will
have the following general form, for five
ranges:
Kp = EXP (asta; T+a,T+a;T°)

e (17)
Where ao, al, a2, and asare the coefficients of
the polynomial and are tabulated in Sabah, M.,
1997 [1].
To convert partial pressure into no of moles as:

M —A=ni=APi ... (18)
Where
A== (19)

PeozTPco

Assume A is constant value in calculations.

RESULTS AND DISCUSSION

In order to assess the reliability of our model
by Enchedo subroutine results compared with
those from literature for equivalent formula of
propellant  (Ci40786  H31.7094037.4492N14.2512),
composed of fuel and oxidizer. These
comparisons and the complete results of the
number of moles of the various species for the
product of combustion of propellant as

oxidizer {TT — 0 2) and fuel (AK-20K) are

shown in table (1). It may be seen that there is
a good agreement between the results of this
work and those found in (2).

CONCLUSION

1- It could be said by this work and using
Enchedo environment, suggest a
possible contribution for the function of
a liquid propellant.

2- The results of this work are a very
important consideration in the design of
liquid propellant engine for any
temperature (our model), pressure and
any equivalent formula (C, H, O, Ny) of
propellant.

3- Our results give a good agreement with
literature with maximum percentage
deviation 1.6% for H,O.
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Table (1): Comparison the combustion
analysis results of this work and those found
in literature

Product No., No., 0% AR
moles moles
(this Barrer
work) [2].
CO, 8.0135 7.2331 -0.9
CO 6.0651 5.8213 +0.72
H,O 14.0187 14.268 -1.6
H, 1.4374 1.8126 +0.17
N, 7.0462 7.01 -1.5
0, 0.2349 0.229 -0.14
OH 0.6420 0.72 +0.18
NO 0.1550 0.162 +0.31
0] 0.0717 0.0692 -0.09
H 0.2454 0.3555 +0.12
N 0.0044 0.0053 +0.007

" l?";i:l.'ﬁn_- _ it —Ngal- = 10{]

nlit
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ABSTRACT

Many excitatory hormones contribute in the expulsion of the fetus and uterine content during delivery. Although
continuous uterine contractions aid in delivery, they may cause ischemic changes and death of the fetus. However,
it appears certain now that prostaglandins , oxytocin and estrogens are important mediators of uterine stimulatory
activity, while the adverse inhibitory action that helps for continuous fetal blood supply during parturition is still
not remarkable. The aim of the current study is to describe the different actions of prostaglandin F,-alpha on
human uterine smooth muscles at term. Human myometrial strips were obtained from consenting donor women
(n=37) at term during elective caesarean section, between 38-40 weeks of pregnancy. Myometrial strips were set
up to the kymograph within a 30 min post-operative period and superfused with oxygenated physiological saline
solution in organ bath at 37C°. For the assessment of our work and in order to determine the mechanism of action
of prostaglandin F,-alpha via Ca** channels, Isoptin was used as Ca™ channels blocker. Ouabain (10> M) as Na'-
K" pump inhibitor was used in planning to study the mechanism of prostaglandin F,-alpha inducing inhibitory
(hyperpolarizing) action. The results of our study revealed that, prostaglandin F,-alpha shows biphasic excitatory
and inhibitory responses on human uterine smooth muscles at term. The normal excitatory effect of prostaglandin
F,-alpha by acute exposure of human uterine tissue to (10 M) prostaglandin F,-alpha is obvious immediately,
which followed by a prolonged relaxation time between contractions especially after chronic exposure to
prostaglandin F,-alpha. The addition of Isoptin (Ca*"channels blocker ) to the bathing uterine human strips after
acute exposure of prostaglandin F,-alpha causes abolishing of all the excitatory responses while the addition of
Ouabain after the chronic exposure to the prostaglandin F,-alpha produced complete inhibition of the
hyperpolarizing (relaxing) responses of the uterine smooth muscles.Data of the present study demonstrated that
prostaglandin F,-alpha has an inhibitory action after the strong repetitive excitatory patterns on human uterine
smooth muscles at term, which is an important defense measure during labor to prevent the ischemic changes to
fetus and uterine tissue. The mechanism of actions of the excitatory prostaglandin F,-alpha via increasing
intracellular Ca™ concentration was abolished by Isoptin while that of the inhibitory one via stimulation of Na*-
K" ATPase which can be inhibited by Ouabain glycoside(Na“"-K*- ATPase inhibitor).

Keywords: prostaglandin F,-alpha and labor, Isoptin, Na*-K* ATPase, Ouabain
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INTRODUCTION

Prostaglandins were first used for successful
induction of labor and abortion in 1970, the
reproductive world started by the work of
Sultan Karim in Uganda and this clinical
application was responsible for a great surge
of interest both clinically and in the laboratory
(1). With the onset of labor, the uterus is
subjected to a variety of stimuli including
physical stretch, inflammatory cytokines,
interleukin-1b (IL-1b), tumor necrosis factor-
alpha (TNF-a), IL-6, IL-8 and pro-labor
factors including prostaglandins and oxytocin.
It was found that IL-1b, TNF-a and oxytocin
increased mRNA expression of prostaglandin
F,-alpha(PGF,) receptors (2). Many excitatory
hormones contribute in the expulsion of the
fetus during delivery. Although continuous
contractions aid in delivery but it may causes
ischemic changes and death of the fetus,
however, it appears certain now that,
prostaglandins E, (PGE) and F,, (PGF,) are
important mediators of uterine stimulatory
contractility, while the adverse inhibitory
action that produce a period of relaxation and
help for continuous fetal blood supply during
parturition is still not remarkable. = Unlike
oxytocin which requires an induction of
receptors that does not usually present until
the later part of pregnancy in response to
increase of estrogen and decrease progesterone
(3,4). Prostaglandins (PGs) receptors are
always present in myometrial tissue (5) and
the pivotal role of PGs in uterine smooth
muscle contraction associated with cervical
ripening.  Clinically , cervical ripening is
characterized by many folds increase in the
local inflammatory cells, as well as with a
changes in other inflammatory mediators such
as PGs, nitric oxide and neuropeptides(6).

The increase intracellular calcium
ion(Ca"™")concentration by PGF, shows
importance mechanism of action and role of
PGs in association with Ca™ channels in
generating the smooth muscle action potential,
sodium ion participates little in the generation
of the action potential. In stead the flow of
Ca™" ions to interior of the smooth muscle fiber
is mainly responsible of action potential
(7).The contraction of uterine muscle resulted
from increased free Ca™" concentrations in the
myofibrils, which stimulate the contractile
mechanism in the smooth muscle. The
mechanism of action of PGF, and oxytocin via
increase intracellular Ca™ concentration and
promotes Ca’™ binding in the sarcoplasmic

reticulum while progesterone decrease them
(8). The aim of the present work is to study
the possible inhibitory (hyperpolarizing) effect,
if any, of PGF, as well as its excitatory effect
on human uterine smooth muscles at term. In
order to discover this complicated mechanisms
and for the assessment of our work and in
order to determine the mechanism of action of
PGF, via Ca™ channels, Isoptin was used as
Ca™ channels blocker. Ouabain as Na'-K"
pump inhibitor was used in planning to study
the  mechanism of PGF, inducing
hyperpolarization effect.

PATIENTS AND METHODS

Human uterine strips were obtained at
caesarean section during established labor
from verbally consenting women (n= 37) and
their age range between (20-40 years, mean
+SD= 28 +4.8) with 38-40 weeks of gestation
undergoing caesarean delivery. After the baby
and the placenta borne bimanual, the uterine
upper edge of lower segment incision was
explored and a piece of tissue (1 x 3 cm) was
dissected and immediately put in a capped
container containing oxygenated physiological
saline solution (PSS) at 37c°. The PSS with7.4
pH was used for organ bath contained (mM):
120NaCl, 5KCl, 1KH,PO4, 1.2MgSO4 25
NaHCO; and 2.5 CaCl, bubbled continuously
with 100% O,

To study the effect of acute and prolonged
exposures of uterine strips to PGF, ; Dinoprost
(5mg/ml equivalent to 0.0141 M.) were used.
For the assessment of our work and in order to
determine the mechanism of action of PGF;-a
via Ca"™" channels, Isoptin (5Smg/ml) was used
as Ca'" channels blocker. Ouabain
(C29H44012.8H20) as I\IaJr-I<Jr pump inhibitor,
was used in planning to study the mechanism
of PGF, inducing hyperpolarizing effect. Only
one dose-effect curve was obtained from each
myometrial strip.

The spontaneous human uterine contractions
usually occur within one hour from mounting
the tissue in the organ bath. A trace of 6 small
squares of the drawing chart i.e. 3cm area
(using the universal kymograph speed =
0.04mm/second) regarded as control trace for
each strip. Then acute exposure of the uterine
strip to the PGF, was done by addition of 10
M PGF, to the bathing fluid. By interval of
seconds an excitatory response was observed
and a trace of 6 small squares of drawing chart
was recorded. Isoptin ( a known calcium
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channel blocker) was added by a dropper at the
peak contraction phase induced by PGF,. For
prolonged PGF, exposure, a trace of PGF,
induced response was obtained by adding 5
drops of (10°M) PGF, at intervals of 15min.
and this continued for 3-4 hours. To test the
role of Na'-K" pump in prolonged relaxation
time( hyperpolarization effect), Ouabain (10°
*M)was added at the peak of hyperpolarization
phase that induced by PGF,. To obtain a such
concentration of Ouabain , 0.7288gm was
dissolved in 100ml distilled water because its
molarity= 728.8 (9). The statistical program
for social science(SPSS version
15,2001)comparison between the studied
variables was performed by paired t-test, for
equal numbers and related samples, The mean
+ SD is quoted and a statistical significance
level of P<0.05 or less was considered to be
statistically significant.

RESULTS

Normal mechanical spontaneous contraction of
human uterine smooth muscle at term was
recorded for each uterine strip (Fig. 1) and
measurement of the normal mechanical
contraction of human uterine smooth muscle at
term  including:  frequency,  duration,
amplitude, tone and relaxation period were
determined (Table 1). The acute exposure of
human uterine strips at term to PGF, showed
significant increase in the frequencies,
durations, amplitudes, tones and relaxation
periods due to the excitatory response addition
to the organ bath fluid (Fig.2 and Table 2).
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Fig. (1): Normal mechanical spontaneous contraction (C) of

human uterine smooth muscles at term

The later excitatory action of PGF, was
abolished by addition of Isoptin ( a known
calcium channel blocker) to the uterine strips
bathing fluid which indicate the mechanism of
action on human uterine smooth muscle at
term via opening of calcium channel and
increase intracellular calcium ion
concentration, the uterine strip then under
complete relaxation state(Fig.3).

Fig.(2): Trace of normal control contraction(c) and
effect of acute exposure of PGF (PG) on human uterine

strip at term

f egn ,| %

Fig.(3): Two traces show abolishment of the excitatory
action of PGF by addition of Isoptin(calcium channel

blocker)
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Table (1): Measurements of normal spontaneous contraction of human uterine smooth muscles

at term
Normal Control Contraction
(before PGF addition)

Measurements of N=37
Contraction properties Mean + SD
Frequency
(rate of contractions /hr.) 22.3 3.74
Duration
(duration of contraction /second) 68.8 34.88
Amplitude
(height of contraction by millimeter) 7.6 0.97
Tone
( change from base line by millimeter) - -
Relaxation period
(period between contractions by second) - -

Table (2): Effect of acute (direct) exposure of PGF on human uterine strips at term

Control group before Acute PGF Paired Student

N=37 PGF addition exposure group t-test
Measurements of X + S.D. X <+ S.D. T-value
Contraction properties
Frequency 2230 + 3.7 17.06+ 1.9 2.149%*
(rate of contractions /hr)
Duration (seconds) 68.75 + 349 116.9 + 58.5 4.88%**
Amplitude 7.60 + 0.97 30.5 + 2.87 4.72%**
(millimeter)
Tone - 234 + 1.3 12.54%**
millimeter
Relaxation period (seconds) - 9.25 £ 0.16 1.897*

*Tabulated T;gs value= 1.69 at level of Significance p-value< 0.05
**Tabulated Tss value= 2.48 at level of Significance p-value< 0.01
***Tabulated T3¢ value= 3.6 at level of Significance p-value< 0.001
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Effect of chronic (prolonged) exposure (60-
180 min.) to PGF, was tested in 24 human
uterine strips. The prolonged exposure to PGF,
showed increase period of relaxation between
contractions, compared to control (before
PGF, addition). The appearance of the
hyperpolarization (relaxation) phase which
induced a decrease in the frequencies of
contractions while the amplitudes were
appeared to be smaller than the first response

to the acute exposure to PGF, (Fig.4 and Table
3). The addition of Ouabain (Na+ -K+ pump
inhibitor) to the uterine strips bathing fluid ,
abolished the induced hyperpolarization effect
of PGF, on human uterine strip at term and
returning the uterine muscle to the excitatory
state (Fig.5 and Table 4).

Table (3) Effect of Prolonged exposure of PGF on human uterine strip contraction at term

Control-group Exposure-group Paired Student t-

N=24 (before PGF addition) (after Prolonged PGF test
Measurements o addition)
Contraction properties X + S.D. X + S.D. T-value
Frequency (rate 19.50 + 1.8 6.80 + 0.99 8. 74+ **
of contractions /hr)
Duration (seconds) 75.80 £ 29.5 260.7 + 127.8 7.60 ***
Amplitude 7.60 + 0.97 20.80 + 2.3 4.71%**
(millimeter)
Tone - 29.0 =+ 1.29 10.71%**
Relaxation period (seconds) - 9.25 < 0.16 0.23%**

*** Significant (P<0.001)

LA
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Fig. (4): Normal Uterine Contraction(C) and
Hyperpolarization Phase Induced by Prolonged
Exposure to PGF on Human Uterine Smooth
Muscle at Term
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Fig.(5): Ouabain abolished the induced hyperpolarization

effect of PGF on human uterine strip at term
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Table (4) Effect of Ouabain addition on the hyperpolarization phase induced by prolonged
exposure of human uterine smooth muscle at term to PGF

Hyperpolarization Ouabain effect on Paired
N=24 phase of PGF the hyperpolarize- Student  t-
tion phase test
Measurements of X + S.D. X =+ S.D. T-value
Contraction properties
Frequency (rate 20.90 =+ 2.29 38.65+ 1.77 6.44%**
of contractions /hr)
Duration (seconds) 96.40 + 59.9 3540 £ 12.6 2.71 **
Amplitude 870 £ 0.64 470 + 0.34 1.63%
(millimeter)
Tone 17.90 + 1.02 31.6 +1.44 3.25%*
Relaxation period (seconds) 16.50 + 0.38 0 5.23%**
*P=>().05(non-significant), ** Significant( P<0.01),  *** Significant (P<0.001)

DISCUSSION

The trace of normal spontaneous contraction
of the uterine strip in the present study usually
occurred within about lhour of mounting the
tissue in the organ bath and connected to the
kymograph lever. The causes of delay of the
spontaneous contraction may be due to effect
of surgical trauma, anesthesia (10) and less
smooth muscle stretching mechanism (3)
resemble to that present at term in vivo in the
normal pregnant uterus. The results of acute
exposure to PGF, on uterine human strips
showed an excitatory effect which was
expressed by a significant increscent in the
durationtion, amplitude and tone with a
significant decrease in the frequency. The
same finding was recorded by many workers .
They revealed that PGF, receptors were
stimulated and mediate human myometrial
contraction by increasing voltage gating
calcium channels activities at term(11,12).

The addition of Isoptin to the uterine strip
bathing fluid in the present study , directly
abolished PGF, induced excitatory
mechanism. This result ensures the role of
voltage gated calcium channels in uterine
muscles contraction at term . Based upon the
same mechanism , some researchers used
calcium antagonist , Nifedipine (Indocid) for
controlling  preterm labor in women(13).
Ouabain is one group of glycosides that obtain

from the seeds of Strophanthus gratus and
referred as digitalis glycosides. Ouabain is

powerful inhibitor of Na'-K' pump resulting
in direct rising of intracellular Na® and
indirectly responsible for rising of intracellular
Ca"" level via inhibition of Na'-Ca™
exchanger with net effect is an increase Ca’"
pool available for excitation—contraction
coupling (8,14). In the present work
abolishment of the hyperpolarization effect of
PGF, and increase the frequency and tone
that occurred after addition of Ouabain to the
bathing uterine strips, may indicates
involvement of Na'-K'-ATPase enzyme in
occurrence of hyperpolarization action of
PGF,. One possible explaination of these
finding is that, the Na'-Ca™ exchanger may
play a role during a plateau phase when
gradually Ca"'begins to decrease after several
strong uterine contractions ,this leads to
increase the intracellular Na' which in turn
activate Na'-K'-ATPase and occurrence of
hyperpolarization. Our results is with a
agreement with the similar finding of other
workers,  who demonstrated  that,
prostaglandins  induced  hyperpolarization
effect on human uterine smooth muscles
obtained from women undergoing caesarean
delivery did not occur in the presence of
Ouabain (10°M) or in K'-free or low-
Na" solutions(14).
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CONCLUSION

Data of the present study demonstrated that
PGF, has both excitatory and inhibitory
actions on human pregnant uterus at term. The
excitatory effect mediated by activation of
calcium channels in uterine smooth muscles at
term. The presence of the important inhibitory
effect of PGF, , that characterized by
prolonged relaxation periods(hyperpolarization
phase) Dbetween several strong uterine
contractions, which has an important
conservative measure during labor via
preventing fetal distress, hypoxia and ischemic
changes to fetus and placental tissues which
could be resulted from sustained contractions.
This finding potentiate the role of PGF, in
maintaining the normal blood supply to the
fetus during delivery and could be of values as
a safety measures of using PGF, derivatives in
obstetrics.
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ABSTRACT

Group of asthmatic children found to have iron deficiency anemia is compared to other group of asthmatic
children with normal hemoglobin among patients who were attending pediatric clinic in Baquba city- Diyala-Iraq.
The aim of the current study is to find the effect of iron deficiency anemia in children with asthma, aged 2-5y,
who were attending the pediatric clinic in Baquba, during the period Jan.2010 -Dec.2011.
Two hundred children in the age group of 2-5 years who attended the pediatric clinic in Baquba city- Diyala
Governorate -Iraq having asthma were included in this study.
One hundred asthmatic children with iron deficiency anemia were taken as the study group and another 100, age -
and sex-matched asthmatic children without anemia were taken as the control..
The level of serum iron and total serum iron binding capacity were estimated , blood film and ESR were done
too, to exclude other hematological pathology, at the same time chest X-ray was taken to exclude other chest
problem.
The study exclude any patient with abnormal chest X-ray or abnormal blood finding.
The criteria for asthma in the study depend on;

1. frequent attacks. 2. positive family history of asthma.

3. response to bronchodilaters. 4. alternative diagnosis were excluded.
A child was considered anemic if the hemoglobin (H b) level was below 11 g/d L
The asthmatic group with iron deficiency anemia (G/A) as compared to the non-anemic asthmatic group (G/B)
found to have double attack rate of asthmatic episodes and the patients number need admission to hospital is
increased three folds in (G/A) as compared to (G/B) and there is mild predominance for male than female in both
groups. The results showed that iron deficiency anemia has bad effect on the condition of asthmatic children.
Thus, the author recommended the iron state for any asthmatic patients should be estimated as part of their
management.

Key wards: asthma, iron deficiency anemia, Baquba.
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INTRODUCTION

Asthma is a common medical problem
encountered by  pediatric clinicians . Its
incidence  has  substantially  increased
worldwide(1). It is a major cause of morbidity
and mortality among the pediatric age
group(2). It is a chronic inflammatory
condition of the lung airways resulting in
episodic airflow obstruction(3).

Anemia associated with acute infections occurs
more commonly in children than in adults. Iron
deficiency exerts adverse effects on immune
response and alters the metabolism and growth
of pathogens. It has already been reported that
low hemoglobin impairs tissue oxygenation
and acts as an independent risk factor for
developing lower respiratory tract infections
in children(4). There are very few reports
available in medical literature regarding the
association of anemia and childhood asthma.
Since anemia has been shown to be a risk
factor for LRTI, (4) this study was taken up to
see the relationship between anemia and
childhood asthma.

PATIENTS AND METHODS

This study was conducted in 200 children in
the age group of 2-5 years, who attended the
pediatric clinic in Baquba city- Diyala-Iraq,
during the period Jan.2010 to Dec..2011
Baquba city is the center of Diyala
governorate, is located in the middle of Iraq
about 65 kilometers to the north-east of
Baghdad. Hundred asthmatic children with
iron deficiency anemia and another age- and
sex- matched control group of 100 non-anemic
asthmatic children. Those children were
followed up for a period of two years at
monthly intervals. Children with the following
criteria were excluded from this study:(i)
Congenital malformations of the chest wall (ii)
severe systemic illness, and mal-nourished
children(5).

A detailed history was taken and a thorough
clinical examination was conducted each and
every patient. They were subjected to
investigations, which included complete blood
count, blood film and ESR, the level of serum
iron and total serum iron binding capacity were
estimated , C - reactive protein estimation ,
Mantoux test, and chest X-ray (6).

Weight was recorded for all children to assess
the nutritional status.

A child was considered anemic if the
hemoglobin (H b) level was below 11 g/d L(7).

Asthma was diagnosed by clinical examination
and by applying the following criteria ;
1. frequent attacks
2. positive family history of asthma
3. response to bronchodilaters
4. alternative diagnosis were
excluded(8).

RESULTS

The distribution of asthmatic anemic group

(G/A) according to sex ;
Male = 46 female = 44
The distribution of asthmatic non-anemic
group (G/B) according to sex;
Male = 52 female = 48

so that there is mild predominance for male
than female in both groups.

The distribution of patients according to

hemoglobin level (G/A)
as shown in table (1).
The distribution of patients according to
hemoglobin level (G/B)

as shown in table (2).

The number of the asthmatic attacks per year

in G/A; Male=9 Female=6 total
No. 15
The number of the asthmatic attacks per year
in G/B; Male =4 Female =3 total

No. 7 so that the attack rate is doubled
as shown in table (3).

The number of patients with attacks sever
enough that they need admission to hospital
were seven (7) among G/A while only two (2)
patients from G/B, so that the patients number
need admission to hospital is increased three
folds in G/A as compared to G/B
as shown in table(4).
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Table (1): Distribution of patients according
to hemoglobin level (G/A)

No. of | Hb%
patients
40 | 104
35 |95
15 | 84
10 |8
Total 100

Table(2): Distribution of patients according
to hemoglobin level (G/B)

No. of Hb%
patients
34 12.5
28 12
20 11.5
18 11.2
Total 100

Table(3):Distribution of number of attacks
per year in both groups according to sex

Table(4): Distribution of the number of

patients need admission to hospital in both
groups and according to their sex

Sex No. of %
the
attacks/y
G/A

Male 9

Female 6

Total 15 15%

No. of %
the

attacks/y

G/B

4

7 7%

Sex No.G/A % | No,G/B %

Male 5 1

Female 2 1

Total 7 7 2 2
DISCUSSION

Asthma has gained much interest in critical
care illness in recent years following many
studies, because of increased case prevalence,
morbidity and for a better understanding of the
pathogenesis.

In our study the incidence of asthmatic attacks
were more in group G/A anemic asthmatic
children compared to non- anemic asthmatic
G/B, meanwhile the asthmatic attacks were
sever enough that they need admission to
hospital more than among the anemic group.

There is mild predominance for male than
female. Male predominance had been reported
in a study(9).

There are few reports available in literature
regarding the relationship of anemia with
childhood asthma. Some are of the opinion that
iron supplements significantly reduces the
morbidity of upper respiratory tract infection
in children(10). An increased incidence of
anemia has been reported in chronic
obstructive pulmonary diseases(11).

The increased incidence of asthmatic attacks in
anemic children may be due to the following
facts: Hemoglobin facilitates oxygen (O,) and
carbon dioxide transport. It carries and
inactivates nitric oxide (NO) and also plays the
role of a buffer(12). Hemoglobin in the blood
is mainly responsible for stabilizing the
oxygen pressure in the tissues(13). Qualitative
and/or quantitative reduction in H b% may
adversely affect the normal function
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CONCLUSION

Anemic asthmatic children were found to be
more susceptible to asthmatic attacks in regard
to severity, number and duration of the attacks
when compared with non-anemic asthmatic
children.
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ABSTRACT

Sterilization and hygiene of medical face masks in emergency department are very important subject
because it will affect the life of patients which visit hospital in critical condition and using oxygen or
ventolin nebulizer. The goal of this study is to investigate the validation of masks to be used in
hospitals.

One hundred twenty seven samples of swab from face masks and 83 samples from nebulizer face
masks were taken from the emergency departments at five hospitals in Al- Karkh city and six hospitals
at Rusaffa Side chosen andomly during winter seaon (Jan.- March 2012).

Out of 127, 83(65.83%) sample swabs and out of 83, 34 (40.96%) samples showed bacterial
contamination with gram negative in face masks. The most important bacteria are as follow
Staphylococcus spp, E,coli , Streptococcus spp, Bacillus spp ,Pseudomonas spp , Enterobacter spp and
Klebsilla spp .While Out of 32/ 39 (60.52%) the rate of contamination in face mask of nebulizer,
15/23(65.22%) gram positive and8/23 (34.78%) gram negative , the bacterial isolates included
;Staphylococcus spp, Streptococcus spp, Bacillus spp and E.coli.

It in essential to supply disposable oxygen face mask in order to protect all patients from cross
infection or nosocomial infection or daily sterilization of face mask after each use .

Key words: bacterial contamination, face mask, emergency department.
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INTRODUCTION

The cleaning of medical instrument in the
hospitals are very important subject because it
related to health of society depend on good
services of hospital to the patients , and
sterilization of medical instrument  also
important for protection of good general health
(1).Face mask of oxygen cylinder and
nebulizer consider as simple medical
instrument in emergency department of
hospitals ,but very important because can be
used easily and frequently especially in winter
season where is the chest infection and asthma
more in winter (2). Nosocomial infection are
the major cause of morbidity and mortality in
hospitalized patient (3,4). Contaminated
oxygen mask increase the risk of nosocomial
infection such as pneumonia and septicemia.
(4) The thing which make to do this study is
we see dyspnic young child take the same face
mask which have been used by dead child
before half an hour directly without any
sterilization.

This study aimed to investigate the validation
of face masks at 11 hospitals in Al-Karkh and
Rusaffa cities. Are These face masks which
are present in emergency department of out
patients of each hospital clean and ready to use
or risky in these Iraqi hospitals? also there is
no information of contaminated hospital
oxygen mask in Iraq ,so the present study
aimed to evaluate the microbial quality of
oxygen mask and nebulizer in the emergency
department in ten Baghdad's hospital during
winter season.

MATERIALS AND METHODS

Eleven hospitals in Baghdad city were chosen
randomly in the period between January to
march 2012. Five hospitals in al-karkh side
(AL-Noor hospital. AL-Kadhimiya teaching
hospital. , AL-Escan children hospital. AL-
Yarmouk teaching hospital. And Al-Kharkh
general hospital.,) and six hospitals in Rusaffa
side (AL-Numan general hospital., Baghdad
teaching hospital/medical city , Ibn Al-Nafees
hospital., AL- kendy hospital., AL-Mansour
children's hospital and Hospital of Imam Ali
).We take samples from the face mask of
oxygen and face mask of nebulizer which are
present in out patient of emergency
department. All samples were transported to
the laboratory. Bacterial species had been
detected by pour-plate technique. (5)

One milliliter from each sample was added to
blood agar (Oxoid), MaCconkey agar (Oxoid )
, the number of bacterial colony were

determined after incubation of 37c for 24-48
hrs. Typical colonies on MacConky agar and
blood agar were also examined using suitable
biochemical tests , such as Gram stains ,
catalase test , motility , triple sugar iron and
hemolytic activity were performed according
to the Bergey 's Manual of systematic
Bacteriology (6).

RESULTS

Out of 127 clinical samples , 83(65.83%)
showed bacterial growth from oxygen masks ,
among them 59.03 %(49/83) were Gram
positive bacteria while 40.96%(34/83) were
Gram negative .It was found also that
60.52%(23/38) of the clinical samples showed
bacterial growth in face masks of nebulizer,
65.22% (15/23) contaminated with Gram
positive and 34.78%(8/23) with gram negative.
The most important  bacteria  were
Staphylococcus spp in oxygen mask and
nebulizer at rate 61.83%,67%  respectively
(Tables 1 ,2).

AL-Noor hospital and Al-Yarmouk teaching
hospital were the more contaminated in
oxygen masks and nebulizer at rate 81.25%
and 63.63% respectively.

DISCUSSION

The current study found that during winter
season , 65% (83/127) clinical samples showed
bacterial growth from oxygen masks samples
in different Baghdad hospitals , seven bacterial
species isolates were recorded included E.coli ,
Enterobacter  spp,  Streptococcus  spp,
Staphylococcus spp, Bacillus spp, Klebsilla
spp, and Pseudomonas spp. Among the
59.03% (49/83) were Gram positive bacteria
while 40.96%(34/83) were Gram negative, the
most prevalent organism was found to be
Staphylococcus. spp (61.83%) followed by
Bacillus  spp (57.34%) , Streptococcus
spp(57.24%) , » Ecoli (47.74%) ,
Enterobacter (47.25%) , Klebsilla spp
(41.25%) , and Pseudomonas spp (27.54% )
(Table 1).Also observed various bacteria
found in the oxygen mask such as
Streptococcus , E.coli ,Pseudomonas which are
opportunistic when person's immune system is
compromise (7).

The present study found that the
Staphylococcus.spp was the first most
prevalent organism ranging 61.83%
maximum growth of S taphylococcus.spp
observed in emergency department of AL-
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Escan hospital
yarmouk

teaching hospital,90.9

(100%) followed by Al-

% and

minimum growth of Staphylococcus spp in

AL-Kadhimiya teaching hospital ,20%.( Table

1).

Table (1): Percentage rate of bacterial contamination from oxygen masks in emergency
department from Baghdad's hospitals

Bacterial | E.coil Enterobacter. Strept. spp Staph. spp Bacillus Kleb. spp. Pseudomonas spp.
isolates % % % % Spp % %
Hospital's %
names
Al-numan 533 100 73.33 533 533 26.6
general H. 533
AL-Noor H. 26.6 66.6 66.6 100 66.6 26.6
26.6
Al-kadhimiya 20 533 20 533 533 13.3

teaching H. 53.3
Baghdad H. 50 50 50 50 50 50 40

Ibn Al-nafees 57.1 71.4 42.8 71.4 42.8 28.6 28.6

H.

Al-yarmouk 72.72 63.63 63.63 90.9 63.63 63.63 27.27
teaching H.

Al-kendy H. 42.8 42.8 42.8 42.8 57.1 42.8 14.8
AL-Escans 40 50 50 100 50 50 30
children H.

AL-Mansour 40 533 533 533 533 533 26.6
children H.

AL-Karkh 41.66 41.66 50 50 50 41.66 41.66
generalH.
Table (2): Percentage rate of bacterial contamination in face masks 0f nebulizer in emergency
department from Baghdad's hospitals
Bacterial isolates
E.coli Strept. spp. Staph.spp. Bacillus spp.
% % % %
Hospital's names
Al-Numan general H. 50 50 50
0
AL-Noor H. 75 100 50
50
Al-kadhimiya teaching H. 50 40 50
10
Baghdad H. 50 50 50 100
Ibn Al-nafees H. 50 75 50 50
Al-yarmouk teaching H. | 50 100 100 50
AL-Escans children H. 60 80 50 80
AL-Mansour children H. 25 50 100 50
AL-Karkh generalH. 25 20 80 100
Hospital of Imam Ali 25 100 50 50
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The highest percentage rate of E.coli in AL-
yarmouk hospital 72.72% and Ibn Al-Nafees
hospital 57.1% while the low percentage rate
in Al-Noor hospital 26.6%. The results which
we have been get it from this study was
importent and should be taken seriously
because 65% of face mask are contaminated
and this coincide with other studies (8,9).

From Table (2) we notice that the percentage
rate of bacteria contamination in face masks of
nebulizer in emergency departments from ten
hospitals, there are four bacterial isolated
included E.coli , Staphylococcus spp,
Streptococcus spp, and Bacillus spp.

This study showed also that, 60.52%(23/39)
clinical samples showed bacterial growth in
face masks of nebulizer, the growth of Gram
positive was very high 65.22%,compared with
Gram negative organisms 34.78%

The most prevalent organism among gram
negative and positive Staphylococcus spp,
Streptococcus spp, Bacillus spp,and E.coli at
rate 67%, 65%, 63%, 34.5% respectively.
Pseudomonas is the most common casue of
infections of medical devices , cause
community _ acquird pneumonias , as well as
ventilator —associated pneumonias , being one
of the most common agents isolated in several
studies (10,11).

Our results indicate that a majority of the
oxygen masks in those hospitals are not safe in
comparison to the standard limits .Several
published studies are in accordance with these
data, a study by (12,13) demonstrated that
oxygen masks are highly contaminated and
posed substantial risk for developing a food
borne disease or nosocomial infection.
Microorganisms such as Enterococcus and
gram negatives can survive on inanimate
objects such as hospital equipment for many
months !'*

contamination of oxygen masks of nebulizer
was in the emergency department of AL-Noor
hospital 81.25% followed by AL-Yarmouk
teaching hospital 75% and AL-Escan hospital
67.5%, while the rate of bacterial
contamination in AL-Mansour children
hospital , AL-Kharkh hospital and Hospital of
Imam Ali 56.25% for each one,and 37.5% for
AL-Numan general hospital and AL-
Khadhimiya teaching hospital .

Eames et al., (2009) and Hui et al., (2006b)
also demonstrated that the number of bacteria
in oxygen masks coming from the mouth and
nose of personal is essentially inconsequential
compared to the amount of bacteria shed from
skin (13,14) most studies agree with the

present one (15) revealed that intact skin is an
effective barrier to most microorganisms .
Longtin et al., (2009) mentioned to minimize
bacterial ~ contamination in  emergency
department , the staff must avoid re-using the
same oxygen masks also they must clean their
hands with soap and water or an alcoholic —
based hand sanitizer after they take off oxygen
mask (16).Several published studies are agree
with these data , when clean (washed ) hands
or gloves hands touch contaminated objects ,
they become contaminated with similar
organisms which can then potentially be
transmitted to other surface and people
(17,18,19). Avoid unprotected mouth to mouth
resuscitation for all patients , door in the
casualty department should be remain closed
(20).

Martinez et al., (2003) and Cotterill et al.,
(1996) also demonstrated that the equipment
used at emergency department should be
thoroughly cleaned followed by disinfection
and / or sterilization (21,22).

In this study AL-Noor hospital and AL-
Yarmouk teaching hospital were the most
contaminated in face masks of nebulizer at
rate 81.25% and 63.63% respectively .

CONCLUSION

The result of our study should be taken
seriously , that face mask of oxygen or of
ventolin nebulizer in the out patient of
emergency departments of all hospitals are
unclean and non sterilized after each using by
any patient.

RECOMMENDATIONS

It is essential to supply disposable oxygen
masks in order to protect all patients from
cross infection or nosocomial infection or daily
sterilization of oxygen mask after each use in
both oxygen or ventolin nebulizer mask.
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ABSTRACT

The general term “saliva” refers to the fluid contains a large number of innate and acquired factors that
protect the oral hard and soft tissues. the aim of the current study is to measure the changes in the
concentration of IgA, IgG and IgM in stimulated saliva and their relation to severity of dental caries
among kindergarten children.

Seventy two kindergarten children aged four years old were the sample of this study who divided into
three groups; 24 child in each group according to: decayed, missing and filled teeth group I: dmft =0
(caries free), group II: dmft = 1-6 (low to moderate caries), and group III: dmft > 6 (severe caries).
Dental caries (dmft/dmfs) was assessed according to WHO (1997). Stimulated whole saliva samples
were collected and analyzed to determine the concentrations of salivary IgA, IgG and IgM by single
radial immunodiffusion technique. All data were analyzed using SPSS version 18.

The results showed a highly significant difference in mean values of salivary  immunoglobulins
between three groups by using Anova as a higher mean value of IgA was recorded among caries free
children (p< 0.000), while a higher mean values of IgG and IgM were found among group with dmft >
6 (P< 0.007, p< 0.000) respectively. Strong negative highly significant correlation was recorded
between salivary IgA and caries experience (dt and ds). While a positive highly significant correlation
was recorded regarding salivary IgG and IgM with caries experience.

This study suggests that Immunoglobulin in saliva may provide protection against dental caries in
children, especially IgA and IgM which may play an important role locally.

Keywords: Kindergarten children, Dental caries, Salivary IgA; IgG; IgM.
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INTRODUCTION

The etiology and pathogenesis of dental caries
are known to be multifactorial, but the
interplay between intrinsic and extrinsic
factors is still not fully understood (1). As in
other host/parasite interactions, there appear to
be marked variations in  individual
susceptibility to the disease (2). The general
term “saliva” refers to the fluid that surrounds
all oral hard and soft tissues. This oral fluid
(that is, whole saliva) represents a mixture of
individual fluids and components derived from
several sources. The sublingual,
submandibular and parotid glands are salivary
exocrine glands which are involved in initial
digestive processes as well as in oral host
defense against pathogens. The salivary glands
are composed of secretory acinar cells,
myoepithelial cells and ducts which convey
secretions (3-6). Salivary IgA is an important
first-line defense against pathogens and can be
used in the diagnosis of infections. Normal
salivary IgA secretion rates (~150 mg/min)
decrease with stress and aging (7-9). Specific
salivary IgA antibodies can be detected against
Candida albicans, Streptococcus mutans, EBV,
adenovirus and HIV-1 (10-13). Salivary IgG
antibodies are also useful in the detection of
Helicobacter pylori, CMV, parvovirus B19 and
importantly, HIV infections (11). Recombinant
HIV-1 gpl20 vaccine induces both specific
salivary IgA and IgG (14).Tonsillectomy
reduces total salivary IgG and IgM, but overall
antimicrobial defense is unimpaired (15).
Immunoglobulins were found in dental plaque
and in the superficial layers of the lesions
which were exposed to saliva. s-IgA was the
most frequent, followed by IgG and IgM. IgG
had the greatest capacity for penetration into
the lesions, followed by IgM and sIgA. IgM
was most frequently found in association with
complement C3 (16-19). The most significant
characteristics of the salivary immunoglobulin
system are quantitative domination of
immunoglobulin A, local synthesis and
specific structure (20)(IgA), which is found in
high concentrations in the mucous membranes,
particularly those lining the respiratory
passages and gastrointestinal tract, as well as
in saliva and tears. The basic function of
salivary immunoglobulin A is inhibition of
bacterial adherence rather than antigens
destruction (21-23). The mucosal immune
system begins to develop shortly after
conception, and whilst structurally complete at
birth, it is functionally immature. Functional
development is rapidly stimulated after birth

by the ingestion and inhalation of bacterial and
food antigens and mitogens (24).

MATERIALS AND METHODS

The sample of this study consisted of 72
kindergarten children aged four years old in
Baghdad city. It's divided into three groups; 24
child in each group (12 males and 12 females)
according to: decayed, missing and filled
primary teeth, group I: dmft =0 (caries free),
group II: dmft = 1-6 (low to moderate caries),
and group III: dmft > 6 (severe -caries)
according to Shahrabi et al (25) with
modification.

Dental caries was diagnosed according to
criteria suggested by WHO for the year 1997
(26) by using (dmft/dmfs) index of primary
teeth and clinical examination was done by
using mouth mirror and WHO probe.
Stimulated salivary samples were collected and
each child was asked to chew a piece of Arabic
gum (0.5 gm) for one minute all saliva was
removed by expectoration (27), chewing was
continued for five minutes with the same piece
of gum and saliva collected in a sterile screw
capped bottle. The salivary samples were
centrifuged at 4000 r.p.m for 30 minutes; the
clear  supernatant was  separated by
micropipette and it was divided into 3 portions
in test tubes, stored at -20°C in a deep freeze
till the time of analysis, which was carried out
at the teaching laboratories of the Medical City
Hospital.

Salivary IgA, IgG and IgM levels were
determined by single radial immunodiffusion
technique (28), using minimum level (ML)
plates or low concentration of
immunodiffusion plates for quantitative
determination of IgA, IgG and IgM range in
human saliva. This technique depends on the
precipitation reaction to detect the antigen
antibody complex reaction in a semisolid
medium (Agar). Evaluate results using table of
reference in which sample concentrations
corresponding to each ring diameter was read
for IgA, IgG and IgM in part per million
(ppm).

Statistical Analyses were done by using SPSS
version 18 (Statistical Package for Social
Sciences). The included variables were
conveniently described by mean and SD and
the parametric statistical tests of significance
were used. The analysis of variance and least
significant difference were used to test the
statistical difference in mean between three
groups. The statistical significance, direction
and strength of linear correlation between two
quantitative  variables is measured by
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Spearman's rank linear correlation coefficient.
P value less than 0.05 level of significance was
considered  statistically  significant.  The
confidence limit was accepted at 95%.

RESULTS

Caries severity (dt and ds) are seen in Table
(1). Results showed decay fraction is the
largest while no missing and filled primary
teeth were noticed. Higher mean values of dt
and ds were recorded among group with dmft
> 6.

Table (1): Caries Severity of Primary Teeth dt and ds (dt= Decayed teeth, ds= Decayed surface)
For Three Groups (Group I: dmft =0, Group II: dmft =1-6, and Group III: dmft > 6) by

Gender.
Group I (dmft= 0) Group II (dmft= 1-6) Group III (dmft> 6)
Gender No. Dt ds dt ds dt ds
Mean + SD Mean + SD Mean + SD Mean + SD Mean + SD Mean + SD
M 12 0.0 £ 0.0 0.0 + 0.0 2.50+1.50 3.75+2.45 7.92 +£1.56 1225 +£4.75
F 12 0.0 £ 0.0 0.0 + 0.0 458+1.83 6.75 +£3.51 8.17+1.40 18.08 £8.77
T 24 0.0 £ 0.0 0.0 + 0.0 3.54+145 5.25+3.39 8.04 +1.45 15.17 £7.51

Table (2): Mean Values of Salivary Immunoglobulins (IgA, IgG and IgM) and Statistical
Analysis for Three Groups

IgA IgG IgM
Groups
Mean = SD Mean = SD Mean + SD
61.79 £15.20 43.80 +19.69 20.39 +£5.63
Group I (dmft=0)
5526 +£12.74 4232 +£16.71 33.80 £9.48
Group II (dmft=1-6)
3438 +£7.81 59.00 +22.00 3774 £7.10
Group III (dmft> 6)
F 32.46 5.32 56.63
P-value 0.000" 0.007** 0.000**
**Highly Significant

The mean values of salivary immunoglobulins
(A, G and M) in part per million (ppm) among
three groups are demonstrate in Table (2). A
higher mean value of IgA was recorded among
caries free children compared to other two
groups, while a lower value was reported
among group with dmft > 6. Analysis of
variance (Anova) showed a statistically highly
significant difference between three groups.
LSD test showed significant difference

between group I and III (Mean difference=
27.41, P= 0.000), group II and II (Mean
difference= 20.88, P=0.000) Figure (1).

A higher value of salivary IgG was noticed
among group with dmft > 6, Anova test
recorded a statistically highly significant
difference between groups. LSD test showed
significant difference between group I and III
(Mean difference= -15.20, P= 0.009), group II
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and III (Mean difference= -16.67 P= 0.004)
Figure (1).

Concerning salivary IgM, a lower mean value
was noticed among caries free children in
comparison to other two groups, while the
higher value was recorded among group with
dmft > 6. A statistically highly significant
difference between three groups was recorded
by using analysis of variance. LSD test showed
significant difference between group I and III
(Mean difference= -15.20, P= 0.009), group II
and III (Mean difference= -16.67 P= 0.004)
Figure (1).

Group I (dmft=0) | Group II (dmft=1- | Group III (dmft> 6)
6)

Fig. (1): The Least Significant Difference in IgA, IgG and IgM between Three Groups

Table (3) illustrates the correlation coefficient between caries — experience of primary teeth (dt and ds)
and salivary immunoglobulins (IgA, IgG and IgM) among three groups. A strong negative highly
significant correlation was recorded between IgA and caries severity (dt and ds). While a positive
highly significant correlation was seen regarding IgG and IgM with dt and ds.
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Table (3): Correlation Coefficient between Caries — Experience (dt and ds) of Primary Teeth and
Salivary Immunoglobulins for Three Groups

dt ds
r P r P

IgA -0.75 0.000%* -0.69 0.000%*

IgG 0.30 0.009** 0.32 0.005%*

IgM 0.78 0.000%* 0.72 0.000**

**Highly Significant

DISCUSSION phagocytosis and killing of  oral
microorganisms  through  activation  of
Dental caries is a multifactorial disease, the complement or opsonization (37, 38). Both

development of caries is a complicated process
depends on factors related to de- and
remineralization of tooth surface, colonization
and metabolism of dental plaque. The
progression process is affected by determinants
as saliva (29). In this study salivary
immunoglobulins A, G and M were searched
and related to dental caries. The soft and hard
tissues of the oral cavity are under protection
by specific and non specific immune system.
Their function is to influence the oral micro
biota by interfering with adherence or by
inhibiting bacterial metabolism (30). Several
animal and human studies showed that
increased antibody level to streptococcus
mutans, either s-IgA or IgG can enhance the
elimination of streptococcus mutans from the
oral cavity and interfere with its cariogenic
potential (31).In present study salivary IgA
was estimated in all the three groups and was
found to be decreased with increased number
of carious lesions, this decrease of antibody
titer was statistically significant. These
findings were also reported by other studies
(32,33).There are many predisposing factors
which  may  influence on  salivary
immunoglobulin concentration including flow
rate, age, diet and inter individual variations
(34). The higher levels of salivary IgA may
protect against dental caries as a negative
strong highly significant correlations were
noticed between them. In this study salivary
IgG and IgM concentrations were increased in
high caries group as positive strong highly
significant correlations were found. This was
recorded by other studies (35, 36).
Furthermore, the IgG antibodies may enhance

secretory IgM and to a lesser degree IgG may
serve to replace IgA in some individuals
selectively lacking s-IgA (39, 40). Studying
the cariogenic bacteria may give an obvious
picture in regards to effects of the immune
system and dental caries.

CONCLUSION

It seemed that in children with higher caries
activity, there was a lack of local protective
mechanism for which there may be an
exaggeration of colonization of microorganism
on tooth surface thereby increasing
susceptibility to dental caries. Hence, it is the
Immunoglobulin in saliva that provides
protection against dental caries in children,
especially IgA and IgM which may play an
important role locally.
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ABSTRACT

Faecal samples were collected from fifteen healthy adult human volunteers. Heat-treated colonies were
recovered and purified by streaking on fresh LB plates. Twenty spore former isolates were used for
biochemical analysis by the use of API 50 CHB kit, as Bacillus insolitus, Bacillus laterosporus,
Bacillus polymyxa and Bacillus bodius. Fifteen Bacillus isolates (75%) revealed a mucous phenotype
and adhered to the agar surface medium when growing on agar with sucrose as a result for levan
production. While 85% of Bacillus isolates formed biofilms, which have a protective and adhesive
properties and have been associated to a longer persistence of Bacilli in the gastrointestinal tract (GIT)
human.

Keywords: Bacillus species. Classification. Biofilm. Levan.
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INTRODUCTION

Formation of biofilms, surface-associated
multicellular assemblages, is an important
microbial survival strategy (1,2). Relative to
the rapid, continual, and extreme changes in
environmental conditions that can characterize
a planktonic existence, biofilms offer the
constituent cells some shelter, enabling them to
establish long-term relationships with each
other and their immediate surroundings. Cells
in different regions of a developing biofilm
experience diverse environmental conditions,
resulting in marked patterns of cellular
differentiation (3,4). Such spatiotemporal
organization is particularly striking in biofilms
formed by wild strains of the spore-forming
bacterium Bacillus subtilis. Unlike strains that
have been domesticated by decades of
propagation in the laboratory (e.g., B. subtilis
168), which form thin and relatively
undifferentiated biofilms, wild B. subtilis
strains form elaborate multicellular
communities that display  conspicuous
architectural features, such as fruiting-body-
like aerial projections that extend from the
surfaces of the biofilm. The tips of these
fruiting bodies serve as preferential sites for
spore formation (5).

Levansucrase is a fructosyltransferase forming
levan from sucrose that is a B-2,6-linked
fructose homopolymer with some B-2,1-linked
branched point. Commercial interest in the
production of levan has intensified in recent
years (6).

Levan has some potential pharmaceutical
applications owing to its anticarcinogenic and
hypocholesterolemic properties (7). Levan has
a number of effects on the immunologic
system, including tumor suppression and
enhancement of leukocyte antitumor activity
(8). In addition to levan formation,
levansucrase catalyzes fructose liberation and
fructo-oligosaccharide formation
concomitantly.

Fructo-oligosaccharides also have potential
applications in foods because of their good
physiologic functionalities (9). Microbial
sources for levansucrase enzyme, such as
Acetobacter diaztrophicus (4), B.
circulans (10), B. natto (11), and B. subtilis,
were recently reported by many investigators
(12). It was found that B. subtilis NRC 33a,
which produced both inducible (with sucrose)
and constitutive (with glucose) extracellular
levansucrase, was the most potent strain and it
was chosen for the present work. Some
physiologic  investigations  were tested.
Enzymic synthesis of levan and low-

molecular weight fructo- oligo- saccharides
was also studied.

It is generally accepted that the primary
reservoir of spore-forming Bacilli is the soil
and the ability of spores to be dispersed in dust
and water has been identified as the cause of
their presence in almost every conceivable
habitat. Several species of spore-formers are
commonly found also in the gastrointestinal
tract (GIT) of a variety of animals (13,14).
Only few Bacillus species are pathogens of
animals (B. cereus and B. anthracis) or
insects (B. thuringiensis), while the majority of
them are nonpathogenic. Their presence in the
GIT has been considered as due to the
ingestion of bacteria associated with soil,
water, air or foods.

However, a new theory is now emerging in
which spore-former species are thought to
establish an endosymbiotic relationship with
their host, being able to survive and proliferate
within the GIT and specifically interact with
immuno and intestinal cells (15). Recent work
has shown that in a murine model ingested
spores can safely cross the stomach barrier and
germinate in the intestine (16). In the same
experimental model it has been also shown that
spores can perform a complete life cycle, with
germination in the upper part of the intestine,
vegetative growth and sporulation before being
expelled in the feces (14). Other studies have
established that B. subtilis, in combination
with Bacteroides fragilis, is able to induce the
development of gut-associated lymphoid tissue
(GALT) and preimmune antibody repertoire in
rabbits (17).

This study also showed that sporulation, as
opposed to vegetative cell growth, is essential
for GALT development. An in vitro analysis
has also shown that the competence and
sporulation factor (CSF) of B. subtilis, a
five amino acid peptide secreted during
exponential growth and acting as a quorum-
sensing molecule for the induction of DNA
uptake and sporulation, is able to induce heat-
shock response in human enterocyte like
(Caco-2) cells (18). For these reasons, in this
study, we aimed to isolate and identify aerobic
spore-formers from the human feces. Strains
were characterized and tested for their ability
to produce biofilm and levan that would be
beneficial to their survival in the gut and that
could be desirable for probiosis. The collection
of wild Bacilli of human origin described here
will most likely provide a useful source of
potential biofilm and livansucrase production.
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MATERIALS AND METHODS

Collection of faecal samples

Faecal samples were collected from fifteen
healthy adult human volunteers that did not
follow any special dietary regimen and who
had not received any antibiotic treatment for at
least 3days.

Bacterial isolation and characterization
Faecal samples (50mg/10ml buffer phosphate)
were heat-treated (80°C for 10min) to kill all
vegetative cells and individually placed on LB
plates. After 36h of incubation at 37°C,
colonies were recovered and purified by
streaking on fresh LB plates. Pure cultures
were streaked on Difco Sporulation Medium
(DSM), incubated at 37°C for 24-36h and
checked by light microscopy for the presence
of spores. Exponentially growing cells of the
various isolates were used for biochemical
analysis by the use of API 50 CHB kit
(Biomerieux) following the manufacturer’s
instructions.

Unless otherwise specified, bacteria were
grown in LB medium (per one liter: 10gm
Bacto-tryptone, 5gm Bacto-yeast extract,
10gm NaCl, pH 7.0).

Biofilm production

To test biofilm production overnight, cultures
were used to inoculate liquid MSgg medium
(100mM I Sodium salt,98% (4-
Morpholinpropan sulfonic acid) (MOPS) pH
7.0, 0.5% glycerol, 0.5% glutamic acid, SmM
potassium phosphate pH 7.0, 50ul gm I
tryptophan, 50 mgm 1 ' phenylalanine, 2 mM 1
T MgCl,, 0.7 mM 1 CaCl,, 50uIM 17" FeCls,
50uIM 1" MnCl,, 2uIM 1! thiamine, 1pIM 1!
ZnCly) (4) and cells grown at 37°C in static
condition for up to 48h. Cells forming a solid
layer at the liquid-air interface were considered
as biofilm producers.

Screening for Levan-producing on solid
medium

Bacillus isolates were activated on LB broth at
37°C for 18h, 0.1ml of culture suspension was
cultured by streaking on sucrose mineral salt
agar and incubated at 37°C for 48h. Mucoid

consistence of bacterial colonies was the
indicator of levan production (19-23).

RESULTS

Isolation of spore-formers Bacilli from
human feces

Samples of feces of healthy human volunteers,
collected as described in ‘Materials and
methods’, were heat-treated to kill all
vegetative cells and incubated on a solid
medium to allow germination and growth of
heat-resistant spores. All recovered bacteria
were purified and analysed for colony
morphology and the presence of spores by
light microscopy. From a total of fifteen
samples of feces, twenty spore-former isolates
were isolated. Twenty spore-formers isolated
were characterized at the species level
biochemically by the use of API 50 CHB kit as
shown in table (1).

Table (1): Strains of Bacillus spp. isolated

from feces
Strains *Species
**AS1 Bacillus insolitus
AS2 Bacillus laterosporus
AS3 Bacillus insolitus
AS4 Bacillus laterosporus
ASS Bacillus laterosporus
AS6 Bacillus polymyxa
AS7 Bacillus laterosporus
ASS8 Bacillus insolitus
AS9 Bacillus insolitus
ASI10 Bacillus polymyxa
ASI11 Bacillus insolitus
ASI12 Bacillus polymyxa
ASI13 Bacillus polymyxa
AS14 Bacillus polymyxa
ASI15 Bacillus bodius
AS16 Bacillus polymyxa
AS17 Bacillus insolitus
ASI18 Bacillus insolitus
ASI19 Bacillus polymyxa
AS20 Bacillus insolitus

*Species assignment was based on the results of
the API 50 CHB kit **AS=Strain number

Biofilm formation
All 20 isolates were tested for their ability to

produce biofilm and levan together (Table 2)
instead of 85% of strains belong to B.
insolitus, B. polymyxa and B. laterosporus with
(17 out of 20) formed biofilms (Fig. 1).
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Table (2): Biofilm and levan production

Screening of levan producing isolates

Strains Species Levan Biofilm
production | production Pure cultures of Bacillus isolates were cultured
ASI Bacillus + + in mineral salts agar media containing sucrose
AS2 ZSO{ZMS " for screening their ability to grow with mucoid
lat;;;pz,s,us ) appearance as indicator for levan production.
AS3 Bacillus + + Fifteen Bacillus isolates (75%) belong to B.
insolitus insolitus and B. polymyxa were revealed a
AS4 lmif;;ﬁgius ) * mucous phenotype (Fig. 2). Many Bacillus
ASS Bacillus _ _ species produce levan such as: B. megaterium
laterosporus (20), B. laterosporus (21), B. mesentericus,
AS6 Bacillus + + Paenibacillus polymyxa (B. polymyxa) and B.
ST P gs; ’:;;’;: - - amyloliquefaciens (22), B. subtilis (23), B.
laterosporus licheniformis (24).
AS8 Bacillus + + Levan production from Bacillus differ from
insolitus species to species, the highly levan
AS9 Eac%us * * productivity  species was  Paenibacillus
AS10 leSzZi;lZ; T T polymyxa (B. polymyxa) as mentioned by Han
polymyxa and Clarke, (1996).
ASI11 Bacillus + + Han and Clarke, (1996) found that colonies of
AS12 ZasZleZj " " Paenibacillus polymyxa became gummy and
polymyxa adhered to the agar surface, when growing on
AS13 Bacillus + + agar medium with sucrose as a result for levan
polymyxa production. Ghaly et al., (2007) mentioned that
AS14 B ‘;Ci”"s * * when B. licheniformis was grown on agar
AS15 pg a);rl%f: - . medium containing sucrose, the colonies had a
bodius mucoid slimy appearance which indicated the
AS16 Bflla'”us + + production of the polysaccharide (levan) from
ASTT | Bacillus + n SUCTOSE.
insolitus
AS18 Bacillus + +
insolitus
AS19 Bacillus + +
polymyxa
AS20 Bacillus + +
insolitus

Fig. (2): levan production on mineral salts agar with 20%
sucrose. (A) Reference strain of B. subtilis PY79 as
negative control, (B&C) test isolates namely B. polymyxa
and B. insolitus respectively shows production of levan

Fig. (1) : biofilm production
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DISCUSSION

Some interesting conclusions can be drawn
from this work. In agreement with Bacilli
isolated from the soil (5,26), those described
here, isolated from a seemingly peculiar
environment such as the human feces,
displayed biofilm formation. It is not yet
known whether those Bacilli are able to form
biofilm within the gut but the observation that
these properties allows us to hypothesize that
they are important in the environment where
these bacteria inhabit (14) , biofilms have
protective and adhesive properties and have
been associated to a longer persistence of
Bacilli in the GIT of animals (19).

The analysis as shown in table (2) indicates
that all strains able to produce levan and
biofilms together. These results induced us to
speculate that biofilm formation is essential
but not sufficient for levan produce. Additional
studies will be needed to properly address this
point.

Biofilms have been proposed to have
protective and adhesive roles for the bacteria
producing them. These functions are
potentially relevant for bacteria in the gut, and
because of the protective environment of the
biofilm, could enable survival in the intestinal
conditions and adhere to mucus and epithelial
cells more effectively than planktonic cells. In
addition, within biofilms bacteria can respond
to quorum-sensing molecules more easily than
planktonic cells. Sporulation is known to be
induced by quorum-sensing signals (e.g. the
CSF of B. subtilis) and this has been shown to
be essential for GALT development (17).

Most of isolates form biofilm in liquid media
(Fig. 1). Wild strains of B. subtilis, the model
system for spore-formers, form arobust
extracellular matrix in  which  diverse
subpopulations  of cells involved in
sporulation, motility and matrix formation are
encased (27). The extracellular matrix of B.
subtilis is composed of two proteins, TasA and
TapA and by an exopolysaccharide (ESP)
(28,29).

The most common ESP found in biofilm
produced by B. subtilis is levan, which can be
formed by either B-2,6-linked D-fructose units
(type 1) or a fructose polymer with a glucose

residue linked to the terminal fructose by a
glycoside bond (type 1I). Levan is synthesized
outside the cell following the secretion of an
extracellular levansucrase (2,6-B-D-fructan-6-
B-D-fruc-tosyl-transferase), able to transfer the
fructose residue to the acceptor levan when
sucrose is used as a substrate. Biofilm
formation also requires the action of

extracellular levanases (B-D-
fructofuranosidase), responsible for levan
degradation (30).

Based on these observations we suggest that
those isolates produces a levan-based biofilm.
Additional experiments will be needed to
clarify the nature of the carbohydrate present
in the biofilm that isolates. In B.subtilis
levansucrases are induced by sucrose and
levanases by low concentrations of fructose
(29).

CONCLUSION

Most strains are able to form biofilm and
levan. Biofilm formation has been Previously
associated to a longer persistance in the GI-
tract of intestinal Bacilli (14) is believed to be
a beneficial feature of intestinal bacteria. In
conclusion, our results suggest that those
Bacilli, isolated from human feces are adapted
to the intestinal environment and suited to
grow and colonize the human gut.
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ABSTRACT

As the usage of petroleum hydrocarbon products increases , soil contamination with phenol is
becoming one of the major environmental problems . To determine phenol contaminated soil ,sixty
phenol degrading bacteria were isolated from oil contaminated soil , all of these isolates capable of
utilizing 0.2 g/l of phenol in mineral salt media, the biochemical test showed that all of these isolates
were belonging to Acinetobactor spp. , The PCR amplification for detection of phenol hydroxylase
enzymes using DmpN primers showed that all isolates have 100 bp bond

Key words: Phenol , Biodegradation , Degrading bacteria , Polymerase chain Reaction , oil
contaminated soil
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INTRODUCTION

Phenol is a man - made as well as naturally
occurring aromatic compound , Phenol and
phenol derivatives are common constituent of
soil contaminated from many industries
including oil refineries , pharmaceutical ,
petroleum , textiles and coal refining . (1 ,2) .
Phenolic compound also enter the environment
as intermediate during the biodegradation of
natural polymers containing aromatic rings ,
such as lignins and tannins , and from aromatic
amino acid precursors, in addition , they may
enter the environment as intermediate during
the biodegradation of xenobiotic compounds
(3) . Phenol and phenolic compounds are
hazardous , highly toxic and a source of
serious environmental concern (4 ,5) . In
recent years there has been an increase in the
enviroment release of harmful chemicals .
Currently several commercialized chemical ,
biological , physical and thermal process are
employed for degradation of chemical
compounds such as phenol (6). Among all of
these = methods ,  biodegradation is
environmental friendly and cost effective for
pollution remediation in environment (7).
Bacteria and fungi constitute the most
important of the micro flora present in soils
that are polluted with oil hydrocarbons .
However the relative contribution of both
microbial groups to bioremediation varies
widely depending on their specific degrading
capabilities and adaptation to the prevailing
physico-chemical conditions (8).

Aerobic biodegradation of phenol starts with
oxygenation of phenol by phenol hydroxylase
enzymes and the genes coding of these
enzymes are used for detection of phenol-
degrading bacteria by PCR(9). Acinetobactor
spp. are strictly aerobic gram negative
coccobacilli that are widely distributed in soil
and water but also commonly found in the
hospital environment (10) . Acinetobactor spp.
have been attracting increasing attention in
both environmental and biotechnological
applications such as biodegradation , leaching
and removal of organic and inorganic man-
made hazardous wastes(11).

Few studied on the molecular detection of
phenol-degrading bacteria in soil have been
published (12) .

The aim of this study are to isolate phenol-
degrading bacteria from oil contaminated soil
in Basra , and the use of PCR amplification
for detection of phenol hydroxylase genes in
these isolates .

MATERIALS AND METHODS

Samples collection

Soil samples were collected from Shaeba
region near the south oil refinery in Basrah
which is highly contaminated with crude oil ,
The samples were collected by sterile plastic
container and transferred immediately to the
laboratory .

Growth media

The synthetic phenol broth media used was
based on the mineral salt media ( MS medium)
containing: 2.75 g K2Hpo4 , 2.25 g KH2po4 ,
1 g of (NH4)2s04 , 0.2 g of Mgcl2.6H20 , 0.1
gram of Nacl . 0.2 g of Fecl3.6H20 , 0.6 g of
brothymolblue and 0.01 gram of CaCI2 in
1000 ml double distilled water pH( 6.8- 7)
The synthetic media were supplemented with
phenol as the sole carbon source at a
concentration of 3mM , Phenol agar media
were done by added 15g/1 of agar-agar to
phenol broth media , both media were
sterilized at 121°C for 15 minutes (13) .
Isolation and Identification of
Acenitobactor strains

One gram of soil samples was added into
(MSM) , Incubated in shaker incubator at 30°C
for 7 days . A volume of 5 ml of enrichment
media was transferred into freshly prepared
media on each week supplemented with 3mM
of phenol , after four subsequent subcultures ,
cultures were purified into phenol agar (14) ,
The isolates were identified morphological
observation and biochemical tests according to
Bergy’s manual of determinative bacteria (15).

DNA extraction

DNA was extracted from pure culture isolates
using the Wizard genomic DNA purification
kit Serial NO. 214567 ( Promega , Madison ,
WI, USA).

PCR detection of phenol hydroxylase genes
To detect the presence of phenol- degrading
genes in the Dbacterial isolates , PCR
amplification was performed using specific
primers DmpN ( the gene from dmp operon ) ,
the PCR product size is 100bp and the
nucleotide sequence of these primers is as
follows (16) (table 1)
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DmpNf : 5'-
ATCACCGACTGGGACAAGTGGGTAAGA
CC-3

DmpNr : 5'-
TGGTATTCCAGCGGTGAAACGGCGG-3

Table (1) : PCR condition for detection of
phenol hydroxylase genes

TIME | TEMPERATURE | NO.OF
STEPS STAGE | \iiny s CYCLES
INITIAL
DENATURATION ! 2 94 !
DENATURATION 1 1 94
ANNEALING 2 1 57 40
EXTENSION 3 1 7
FINAL
EXTENSION ! ! 72 !
RESULTS AND DISCUSSION

Soil contaminated with industrial oil was
chosen as the source of microorganism
isolation in this study , High probability of the
presence of toxic pollutant in this area was
reason why site was selected ( 17 ). In this
research , Fifty aerobic bacteria were isolated
from( MSM) and all of these isolates were
identified according to Bergy’'s manual of
determinative bacteria . It was observed that all
isolates were Gram —negative coccobacilli in
pairs under the microscope , Strictly aerobic ,
non-motile , and with other chemical
identification ( Table 2 ), all the isolates were
identified as Acenitobactor spp. , this result
are agreed with many researches which
focused on the biodegradation of phenol by
various microorganisms , Among phenol
degrades were several strains of Acinetobactor
which can use it as a sole energy and carbon
source , ( 18 , 19,20 ) , In Egypt , Abd-El-
Haleem et al (21) showed that among twelve
phenol — degrading bacteria isolated from
different Egyptian ecosystem , four were
closely related to Acenitobactor , Ying et al

(22) were able to isolate new Acenitobactor
strain which have a high biodegradation
activity and high tolerance of phenol .

Table (2): Morphological and biochemical
characteristic of Acinetobactor strains able
to grow on (MSM agar) with phenol as
unique carbon source.

Characteristics Bacterial strain
Gram stain Negative
Shape Coccobacilli
Motility Non motile
Oxidase Negative
Catalase Positive
Urase Positive
Lactose ferment Negative
H2S production Negative
Methyl red Positive
Voges-proskauer Negative
Indol production Positive
Citrate utilization Positive
Hydrolysis of Negative
gelatin
Hydrolysis of Negative
starch

Identification of phenol hydroxylase gene
using specific PCR primers (DmpNf and
DmpNr) were another goal of this research ,
The results of amplified template DNA are
shown in Fig. (1)

Presence of 100 bp bond in amplified DNA
indicated that all isolated bacteria are phenol —
degrading because of having phenol
hydroxylase gene , The DmpN gene codes for
phenol hydroxylase , an enzyme involved in
the conversion of phenol into to catechol (23),
A reverse transcriptase PCR were developed
for monitoring DmpN expression , Great
DmpN expression was observed 15 minutes
after maximum phenol concentration was
reached in the reactor , Decreased phenol
concentration in the reactor caused reduction
of DmpN expression (16).
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Fig.(1) : PCR amplification of DmpN genes for detection of phenol hydroxylase gene from purified DNA
bacteria isolated from oil contaminated soil , lane 1: 100bp DNA ladder size marker, lane 2-8 : DNA of
isolated phenol-degrading bacteria
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ABSTRACT

The availability of reliable, rapid, and test systems for determination of the presence or absence of
food-borne pathogens has become increasingly important for the agricultural and food industry, as well
as for legislative regulation of food safety. Salmonella is the leading cause of food borne pathogen , so
a sensitive and specific PCR technique was developed to detect Salmonella typhi in some sample of
food in Sulamani governorate in Iraq .For achieving this goal ,DNA extraction were performed
successfully from different samples of food including : cheese (Aushari) , unpasteurized milk,
unpasteurized fruit juice, raw meat ,minced meat and chicken pieces beside cooked food sample
including Kabab and cake . Species specific primer for Salmonella typhi were used in
PCR(polymerase chain Reaction ) which detect this strain by producing an amplified band with 615bp
in all the samples except the cake .The specificity of the PCR was determined using four strains of
salmonella genus including S. anatum, S. brandreup ,S. sara and S. entritidis. ,no amplified product
observed in any of these strains, indicating that this assay can be suitable for routine analysis of
Salmonella typhi.
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INTRODUCTION

Foods may become contaminated with a wide
range of microorganisms, during harvesting,
processing and handling operations which
most of them have negative effects on humans,
costing the food industry (and indirectly, the
consumer) many millions of dollars each year.
As the world becomes more concerned with
safe foods, the analysis of food products for
presence of pathogenic microorganisms is one
of the basic steps to control safety and quality
of food and the demand for rapid detecting of
these microbial contaminants will only
increase.(1). Among these  pathogenic
microorganism, Salmonella is the leading
cause of food borne outbreaks and infections,
there are three million deaths worldwide due to
Salmonella (2). 1t is facultative anaerobe, gram
negative flagellated rod-shaped bacterium
which is about 2-3 x 0.4-0.6 um in size (3). It
is expected that Sa/monella may be present in
any raw food materials (4), in part because
Salmonella is wide-spread in nature. The
organism can colonize in a wide variety of
hosts and is widely disseminated in the
environment (5). Currently, the official
procedure for detection of Salmonella spp. is a
cultural method, and this procedure could take
from 3 to 5 days for confirmation, involving a
pre-enrichment followed by plating on
selective agar which is a disadvantage when
the results are needed promptly. Recently,
nucleic acid amplification technologies have
offered the potential for improved detection of
Salmonella in the environment, providing
greater sensitivity and dramatically speeding
up detection, thereby improving the
management of outbreaks through more rapid
confirmation of the vehicle of infection (6, 7).
Molecular  techniques such as PCR
(polymerase chain reaction) have been gaining
popularity as a tool in microbiological
diagnosis due to the efficient, rapid and
sensitive methods of detecting infectious
pathogens, including Salmonella, in different
types of foods(8,9).

Application of PCR on food require DNA
extraction from them and  this is difficult
method and challenging (10) because any
physical or chemical treatment of food
samples, such as heat, pH or shear forces
results in a decrease on the average size of
genomic DNA due to random cleavage of
these macro molecules (11). So DNA
extraction protocol must be developed on a
case-by-case basis for different food matrices,

because of the differences on the type,
composition and the level of processing of
each food product. Hence, there is a need to
use different extraction methods for each type
of food matrix to yield good and high quality
DNA .In addition the other important
prerequisite for application of PCR for
detection of bacteria is choosing a suitable
primer ,which are targeting specific genes for
the studied pathogen ,for example Perelle
etal.(7) developed PCR assay amplifying 285-
bp of the invA gene of Salmonella spp and
showed that this assay was highly specific and
sensitive, and provide a powerful tool for
detection of Salmonella in 92 naturally-
contaminated milk and meat samples. As part
of a major international project for the
validation and standardization of PCR for
detection of  Salmonella species,the most
selective primer set was found to be that
designed by Rahn, et al, (12), which targets
other region of the inv4d gene, however
Mousavi et al(13) used species specific
primers based on rfbE gene for routine analysis
of Salmonella typhi .The aim of this study, was
to use species specific PCR for detection of
Salmonella typhi in some samples of foods in
Iraqi market.

MATERIALS AND METHODS

Eight Samples of food were collected
randomly from the Sulaimani market during
April to September 2011 , including: cheese
(Aushari) , unpasteurized milk, unpasteurized
fruit juice ,raw meat ,minced meat and
chicken pieces beside two samples of cooked
food including Kabab and cake. Pre-
enrichment of 25 g (25ml for the liquid one) of
the each food samples in 25 ml buffered
peptone water (BPW) for 16-20 h at 37 °C,
was performed before DNA extraction for each
sample.

DNA Extraction

This study was conducted in the laboratory of
food science department in Faculty of
agricultural science in Sulamani university by
extracting DNA from each sample by CTAB
method as described by He et al. (14) with
slight modification for each kind of food.
Aliquots 10 ml of various cultures of food
samples were centrifuged at 4000 x g for 3
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min. The pellet was then resuspended in 5 ml
of TE(Tris +EDTA) buffer (pH 7.8) then two
kinds of protocol was performed to extract the
DNA from the samples as follow :

For instance in meat, minced meat, chicken
pieces, cheese, Kabab and cake, Sgm of each
sample were grinding in the presence of
liquid nitrogen (-170 C) which it freeze the
tissue to become fragile to be a fine powder
then added to preheated 10ml of CTAB
extraction buffer (cetyl tri methylammonium
bromide), for 30 minutes at 65°C with shaking
. Then the samples were extracted with 4 ml of
phenol chloroform/ Isoamel alcohl(24:24:1)
,centrifuged for 30 min at 4000rpm, and the
step repeated twice, then the aqueous phase
was precipitated with 0.1 volume of
Ammonium acetate and 2 volume of
isopropanol ,then the precipitated DNA was
transferred into a fresh tube adding 500 pl of
(70%) ethanol, and washed. Finally, it was
dissolved in TE (Tris ,EDTA) buffer. Whereas
For milk and the juice :1ml of each sample
was mixed with an equal volume of CTAB
extraction buffer [1.4 M NaCl, 2% CTAB, 100
mMTris, 20 mM EDTA, pH 8.0], 2% of 2-
mercaptoethanol and 100 pg/ml of Protenase K
for 1 h at 65°C with shaking. Then the samples
were extracted with 2 ml of chloroform,
centrifuged for 30 min at 4000rpm.the
supernatant precipitated with 2 volumes of
CTAB precipitation buffer (40 mM NaCl,
0.5% CTAB) and incubated at room
temperature for 60 min, and centrifuged for 30
min at 4000rpm.the pellet was dissolved in 300
4L of 1.2 M NaCl and extracted with an equal
volume of chloroform, then the mix
centrifuged for 30 min at 4000rpm.DNA in the
aqueous phase was precipitated with 0.1
volume of Ammonium acetate and 2 volume of
isopropanol .then the precipitated DNA was
transferred into a fresh tube adding 500 ul of
(70%) ethanol, and washed. Finally, it was
dissolved in TE (Tris, EDTA) buffer.

PCR Reaction

This part of work was conducted in the
veterinary center of ministry of agriculture in
Sulamani .during June and August 2012. The
specific primers for the detection of This part
of work was conducted in the veterinary center
of ministry of agriculture in Sulamani .during
June and August 2012. The specific primers
for the detection of Salmonella typhi was
designed based on the study of Mousavi, et al
(13) with the sequences F:
GAGGAAGGGAAATGAAGCTTTT and R:

TAGCAAACTGTCTCCCACCATAC which
expected to produce 615bp, these primers were
provided by Bionerr Company (Korea). PCR
reactions were performed with 1XPCR buffer
without MgCl2; 2.5 mM MgCl2; 50ng DNA,
0.3 uM each primer; 0.25 mM (each) dNTP;
25 U/ml Taq DNA polymerase (sigma). PCR
reactions were carried out in PCR thermal
cycler (Biotech,U.K) . Amplification consisted
of 35 cycles: 1 min at 94°C, 1 min, 1 min at 35
-61°C (depending on the sequence of the
primers) and 1 min at 72°C. . The presence of
PCR  products was  determined by
electrophoresis of 10 pl of the PCR product on
1.2% agarose gel electrophoresis and was
subsequently visualized by UV illumination
after ethidium bromide staining (15).

RESULTS AND DISCUSSION

DNA Extraction from food samples

The full amount of DNA obtained in this
study (Figure 1) refers to the successful
method of DNA isolation from the deferent
samples of food. The efficiency of this method
to obtain suitable amount of DNA in most
samples is due that, liquid nitrogen (-170 C)
was freeze the tissue to become fragile to be a
fine powder which increase the surface area of
extraction, and the very low temperature
prevent DNase activation .Besides the highly
versatile cetyl trimethyl ammonium bromide
(CTAB), helps lyses the cell membrane and
make a complex with the DNA in the sample
to protect it from the next steps of extraction.
The presence of the DNA produced was
determined by electrophoresis of 3 ul of each
sample on agarose gel electrophoresis.

PCR analysis

The major objective of this study was to
develop a rapid and reliable method for the
detection of Salmonella from various sources
of food, using PCR assay that based on the
products detection on gel electrophoresis in
order to offer a simple and economical
detection method that is available in most
laboratories, the results showed the presence of
the amplified band with 615 bp molecular size
which was specific for Salmonella typhi in all
the samples, expect the cake after an
enrichment step of the food samples (figure 2).
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Fig (1): represent the results of DNA extraction from eight samples of food, lane 1: cheese (Aushari) , 2:
cake ,3:unpasteurized milk,4: unpasteurized fruit juice ,5:raw meat ,6:minced meat and 7:chicken pieces
and 8:represent Kabab , and Gel electrophoresis was performed on (1.2%) Agarose gel and run at 90
volt/cm for one hour.that was performed on (1.2 %) Agarose gel electrophoresis and run at 90 volt/cm for
one hour.

615hp

Fig (2) :Represents amplified product with 615 bp using primer specific for Salmonella typhi detected in
eight sample of food.Lane (M) = 1kb DNA ladder, lane 1: DNA extracted from pure Salmonella typhi 2:
cheese (Aushari) , un numbered line: cake ,3:unpasteurized milk,4: unpasteurized fruit juice ,S:raw meat
,6:minced meat and 7:chicken pieces and 8:represent Kabab , and Gel electrophoresis was performed on
(1.2%) Agarose gel and run at 90 volt/cm for one hour.
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Salmonella isolates other than S. typhi(S.
anatum, S. brandreup ,S. sara and S. entritidis,
or non-Salmonella bacterial strains, including
Lactobacillus acidophilus and Staphylococcus
aureas, did not generate false-positive results.
The results showed that this primer pair was
specific for identifying the S .fyphi . Mousavi
et al (13) used the same primers, which based
on rfbE gene for routine analysis of Salmonella
typhi in naturally contaminated samples. The
PCR procedure is sufficiently sensitive such
that, in theory, only a few template molecules
are required to initiate the synthesis reactions.
However, an enrichment step is still required to
detect small numbers of Salmonella in food
samples, so no positive results obtained in this
study without enrichment step, Myint et al.
(16) observed similar results without
enrichment step, such result was also reported
by Jofré et al.(17). Thus, the combination of
enrichment and PCR has the advantage of
enhancing the sensitivity of Salmonella.

The major difficulty with using PCR for
pathogen detection in food is the presence of
compounds that inhibit the PCR reaction.
These compounds can contaminate the DNA
templates extracted from food samples and
may in turn generate false-negative results
(18). Therefore, evaluation and elimination of
PCR inhibitory compounds are important steps
in the development of PCR assays; the
inclusion of pre-enrichment step prior to PCR
reaction that involved a dilution of the sample
with medium eliminates the effect of PCR
inhibiting substances on amplification while
increasing the number of detectable
Salmonella. Also background microorganisms
occurring in the food matrix can negatively
influence the growth of the target pathogen
(19). Under the conditions used here, the PCR
detection limit was not influenced by
background microorganisms as Salmonella
cells grew well even in the presence of high
levels of background flora. PCR offers a great
diagnostic tool in comparison to the culture
method based on the amount of time required
to confirm the results and the sensitivity of the
method as Salmonella may enter a viable but
nonculturable (VBNC) state, which represents
a dormant state of the vegetative cells and a
survival strategy for many non sporulating
species (20). However there are also the
possibility of detecting dead cells, this can be
eliminated using real-time PCR, which have
recently been employed for Salmonella
detection (21).In conclusion, the PCR assay
used in this study showed a high sensitivity

and specificity for detection of Salmonella
typhi.

REFERENCES

1. Vidova B, Godany A, and Sturdik E. (2008)
Rapid detection methods of microbial
pathogens in foods — a short survey. Nova
Biotechnologica . 8 (1): 5 —22.

2. Bhunia A K. (2008) Foodborne microbial
pathogens:Mechanisms and  pathogenesis.
United States of America: Springer Science +
Business Media. LLC.

3. Montville T J, and Matthews KR. (2008)
Food Microbiology. ASM Press, Wahington
DC.173-188.

4. Bell C, and  Kyriakides A. (2002)
Salmonella - a practical approach to the
organism and its control in foods. Blackwell
Science, Malden. Mass.

5. Todar K. (2012) Todar's online textbook of
bacteriology.  University of Wisconsin-
Madison  Department of  Bacteriology.
Available at:
http://www.textbookofbacteriology.net. 2008-
2012.

6. Malorny B, Hoorfar J, Bunge C, and
Helmuth R. (2003) Multicenter Validation of
the Analytical Accuracy of Salmonella PCR:
towards an International Standard. Appl
Environ Microbiol. 69(1): 290-296.

7. Perelle S, Dilasser F, and Malorny B. (2004)
Comparison of PCR-ELISA and Light Cycler
real time PCR assays for detecting Salmonella
spp- in milk and meat samples. Mol Cell
Probes. 18 (6):409-420.

8. Bucher O, Holley RA, Ahmed R, Tabor H,
Nadon C, Ng LK, and D’Aoust JY. (2007)
Occurrence and characterization of Salmonella
from chicken nuggets, strips, and pelleted
broiler feed. J. Food Prot. 70(10): 2251-2258.
9. Leader BT, Frye JG, Hu J, Fedorka-Cray PJ,
and Boyle DS.(2009) High-throughput
molecular  determination of  Salmonella
enterica serovars by use of multiplex PCR and
capillary electrophoresis analysis. J. Clin.
Microbiol. 47: 1290-1299.

10. Holden MJ, Blasic JR, Bussjaeger L, Kao
C, Shokere LA, Kendall DC, Freese L, and
Jenkins GR. (2003) Evaluation of extraction
methodologies for corn kernel (Zea mays) DNA
for  detection of trace amounts of
biotechnology-derived DNA. J. Agri. & Food
Chem. 51: 2468-2474.




International Journal for Sciences and Technology  Vol. 7 No. 3, September 2012 88

11. Kakihara Y., Matsufuji H., Chino M, and
Takeda M.(2005) Extraction and detection of
endogenous soybean DNA from fermented
foods. Food Control 17(10):808-813.

12. Rahn K, De Grandis SA, Clarke RC,
McEwen SA, Galan JE, Ginocchio C, Curtiss R,
Gyles GL. (1992) Amplification of an inv4
gene sequence of Salmonella typhimurium by
polymerase chain reaction as a specific method
of detection of Salmonella. Mol.Cell.Probes
6:271-279.

13. Mousavi SL, Salimiyan J Rahgerdi AK,
Amani J, NazarianS, and Ardestani H.( 2006)
A rapid and specific PCR-ELISA for detecting
Salmonella typhi. Iran. J. Clin. Infec.
Dis.1(3):113-119.

14. He X, Carter J, Brandon DL, Cheng LW,
and Mckeon TA. (2007) Application of a Real
Time Polymerase Chain Reaction Method to
Detect Castor Toxin Contamination in Fluid
Milk and Eggs. J. Agric. Food Chem. 55: 6897-
6902.

15. Sambroo J, MacCallum P, and Russell
D.(2000) Molecular cloning: A laboratory
Manual. (Third Edition) Cold Spring Harbor
Laboratory Press.

16. Myint MS, Johnson Y J, Tablante NL, and
Heckert R A.(2006) The effect of pre-
enrichment protocol on the sensitivity and
specificity of PCR for detection of naturally
contaminated Salmonella in raw poultry
compared to conventional culture. Food
Microbiol. 23:599-604.

17. Jofré A , Martin B, Garriga M, Hugas M,
and Pla M. (2005) Simultaneous detection of
Listeria monocytogenes and Salmonella by
multiplex PCR in cooked ham. Food Microbiol.
22:109-115.

18. Elizaquivel P, and Aznar R. (2008) A
multiplex RTi-PCR reaction for simultaneous
detection of Escherichia coli O157:H7,
Salmonella spp. and Staphylococcus aureus on
fresh, minimally processed vegetables. Food
Microbiol 25:705-713.

19. Thisted LS, Lindqvist R, Ballagi-Pordany
A, and Danielsson-Tham ML. (2000) A
combined culture and PCR method for
detection of pathogenic Yersinia enterocolitica
in food. Int. J. Food Microbiol. 57:63— 73.

20. Lesne J, Berthet S, Binard S, Rouxel A, and
Humbert F. (2000) Changes in culturability and
virulence of Salmonella typhimurium during
long-term  starvation under  desiccating

conditions. Int. J. Food Microbiol. Issues 2-3,
60:195-203.

21. McCarthy N, Reen F J, Buckley JF, Frye
JG, Boyd EF, and Gilroy D. (2009) Sensitive
and rapid molecular detection assays for
Salmonella enterica Serovars  Typhimurium
and Heidelberg. J. Food Protec. 72(11): 2350-
2357



International Journal for Sciences and Technology  Vol. 7 No. 3, September 2012 89

Antibacterial and Antioxidant Activity of Fresh and Dried Aloevera Gels
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ABSTRACT

The antioxidative properties of Aloe vera gels white fresh and dried, brown and black, were
investigated by two methods.: 1,1-diphenyl-2-picrylhydrazyl (DPPH)and superoxide anion radicals
scavenging.. The results had shown that the fresh and white dried gels had the highest activity in
scavenging radicals in DPPH and super oxide radicals system in compaierd with brown and black gels.
The in vitro antibacterial properties of Aloe vera gels were detected against pathogenic bacteria. The
white fresh and dried gel extract showed the highest zone of inhibition against all the pathogens.
Hence it is suggested that Aloe vera gel extract could be a new source as antioxidant and antibacterial
activity with potential applications for reducing levels of free radicals .

Keywords: Aloe vera; antioxidant activity; 1, 1-diphenyl-2-picrylhydrazyl (DPPH), superoxide
anion radicals scavenging
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INTRODUCTION

Aloe vera is an ornamental and medicinal
plant. It is being used therapeutically, since
Roman times (1), different properties being
ascribed to the inner colorless leaf gel and to
the exudates from the outer layers. Aloe has a
history of traditional use by Native Americans
for stomach disorders and intestinal disorders
including constipation, hemorrhoids, colitis
and colon problems. It is said to be a natural
cleaner, powerful in penetrating tissues,
relieving pain associated with joints and
muscles, bactericidal, a strong antibiotic,
virucidal when in direct contact with long
periods, fungicidal, antiinflammatory,
instrumental in increasing circulation to the
area, breaking and digesting dead tissue and
moisturizing tissues. The gel stimulates cell
growth and as such enhances the restoration of
damaged skin. It moisturizes the skin because
it has a water holding capacity (2). Reactine
oxygen species (ROS) is continuously
produced during normal physiologicgl events
and they can easily initiate the peroxidation of
membrane lipids, leading to the accumulation
of lipid peroxides. Under pathological
conditions, ROS is overproduced and results in
oxidative stress. There are a lot of antioxidants
that are introduced to minimize actions of
ROS. Phenol compounds can trap the free
radicals directly or scavenge them through a
series of coupled reactions with antioxidant
enzymes(3). The purpose of the present study
was to investigate the antioxidant and
antimicrobial properties of Aloe vera gel.

MATERIALS AND METHODS

Collection of Plant Material

Aloe vera leaves and the black dried Aloe
vera gel were purchased from the local
market.

Preparation of Aloe vera Gel

The fully expanded leaves of Aloe vera were
selected from the plants, washed with distilled
water and subjected to surface sterilization
with 70% ethyl alcohol followed by 0.1%
HgCl2. The parenchymatous covering of the
leaves were peeled and the gel drained out.
Slurry was formed with the help of pestle and
mortar.

Test Organisms

Cultures of human pathogenic bacteria such as,
Escherichia  coli, Klebsiella pneumonia,
Bacillus subtilis , Bacillus cereus, Salmonella
typhi ,  Enterobacter  aerogenes  and
Staphylococcus aureus isolates were used in
this study .These isolates were obtained from
Central Health Labaratory .

Screening of Phytochemical Components:
Phytochemical components were analyzed
qualitatively according to (4).

Tests for saponins: 2 ml of extract in atest
tube was  vigorously shaker for 2
mint.observed in each extactet tested indicated
the presense of saponins.
Tests for steroids: 5 drops of concentrated
H2SO4 was added to Iml of the extracts, a
reddish brown color formed at the interface
was indication of the presence of steroids.
Tests for flavonoids: 0.5ml of 2% AICI3
ethanol solution was added to 0.5 ml of the
extracts. After that temperature, the absorbance
of was measured at 420 nm. a yellow color
indicated the presence of flavonoid.
Test for phlobatannins: 2 ml of Aloe vera
extract was boiled with 1% aqueous
hydrochlorid acid, a reddish precipetate was
taken as evidence for the presence of
phlobatannin.

Test for tannins: 0.20g of the sample was
added 20 ml of 50% methanol .This was
shaken thoroughly and placed in awater bath at
80° C for 1h to ensure uniform mixing .The
extract was filtered into al00-ml volumetric
flask, followed by the addition of 10 ml of
17% Na2CO3 and was thoroughly mixed. The
mixed was made up to 100 ml with distilled
water ,mixed and allowed to stand for 20 min.
The bluish-green color developed at the end of
the reaction mixture of different concentrations
ranges from 0 to 10 ppm.

Antibacterial activity assay

Antibacterial activity of different sampeles of
the gels studied were determined by agar well
diffusion method(5) on nutrient agar medium
.Wells were made in nutrient agar plate using
cork borer (Smm) and inocula containing 10°
CFU/ml of bacteria were spread on the solid
media with a sterile swab moistened with the
bacterial suspension. The dried gel were
reconstituted in water to a concentration of 100
mg/ml. 100 pl gel of each was placed in the
well made in the inoculated plates. Also 100
pl of water was placed in the well separately as
a control. Antibiotics Gentamycine (1 mg/ml)
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and Streptomycine (streptomycine sulphate 1P
(1mg/ml) at their respective dosage were also
tested for comparative efficacy. The plates
were incubated for 24 h at 37 °C and the zone
of inhibition if any around the well was
measured in millimeter. For each treatment,
three replicates were maintained.

DPPH radical scavenging assay

DPPH radical scavenging activity was done
(6).In brief the reaction mixture containing 1
mL of DPPH solution (0.1 mmol /L, in 95%
ethanol v/v) with different concentrations of
the gel was shaken and incubated for 20 min at
room temperature and the absorbance was read
at 517 nm against a blank. The radical
scavenging activity was measured as a
decrease in the absorbance of DPPH and
calculated using the following equation:

Effect of scavenging (%) = [1-A sample
(517nm) /A control (517nm)] x100.

Superoxide radical scavenging assay

The superoxide radical scavenging activity of
the Gels was measured according to the
literature method (7). The reaction mixture
containing PMS (0.1 mmol/L), NADH (1
mmol/L), NBT (1 mmol/L) in phosphate buffer
(0.1 mol/lL, pH 7.4) with different
concentrations of the extract was incubated at
room temperature for 5 min and the color was
read at 560 nm against a blank. The
scavenging effect was calculated using the
following equation:

Effect of scavenging (%) = [l-A sample
(560nm) /A control (560nm)] x100.

Statistical Analysis:

Data were expressed as meantstandard
deviation. The data obtained were subjected to
ANOVA test to determine whether there was
significant difference between Aloe vera gels.

RESULTS AND DISCUSSION

The phytochemical active compounds of Aloe
vera were qualitatively analyzed and the
results were presented in Table (1). In analysis
of Tannin compounds brownish green color
developed to indicate the presence of Tannin.
Similarly based on the presence or absence of
colour change indicate positive and negative
results are indicate. In this screening process
Tannin, Saponin, Flavonoids and Terpenoids
gave positive results and phlobactanins and

Steriods gave negative results. The
antibacterial activity of test gels was shown in
Table (2). The antibacterial efficacy of various
gels white brown and black against the
pathogenic bacteria showed varied level of
inhibition. The activity of the different gels
were compared with standard  drugs,
Streptomycine and Gentamycine. The result
shown there was differences in antibacterial
activity against Bacillus cereus, Bacillus
subtilis, Escherichia coli, Klebsiella

pneumonia, Salmonella typhi, Staphylococcus

aureus: we found that the fresh gel have the
highest antibacterial activity in compare with
the other gels, than other gels( Dried white,
Brown and Black), probably active component
in Aloe are thought to be related to their
toxicity to microorganisms. Phenolic
compound act by denaturing proteins and
disrupting cell ~ membrane (8). They act as a
disinfectant, as a tuberculocidal agent and have
been proposed to have direct antimicrobial
activity (9,10) .

Table (1) :Qualitative analysis of
photochemical components of Aloe Vera

Phytochemical Results

components of
%&@%

Phlobatannins _

Saponin +

Flavonoids +

Steriods -

Gels were subjected for the evaluation of
antioxidant activity by using various in vitro
model systems. DPPH radical scavenging
activity was observed in all the gels, the white
gel ( Dried and Fresh gels ) showed dominant
activity followed by brown gel and black gels.
The ICs, values were calculated and are
depicted in (Table 3 ) our result showed that
white gel fresh and dried had the highest IC 50
0.92 and 0.87 , respectively , in DPPH
scavenging free radical in compare with brown
and black gel 0.66 and 0.43, respectively.
Proton radical scavenging action is an
important attribute of antioxidants, which is
measured by DPPH radical scavenging assay.
Hydrogen donating ability of the antioxidants



International Journal for Sciences and Technology  Vol. 7 No. 3, September 2012 92

molecules contributes to its free radical
scavenging nature.  Superoxide radical is
known to be a very harmful species to cellular
components as a precursor of more reactive
oxygen species, (11). The result of super oxide
radical scavenging assay showed that white
dried and fresh gels had the highest super
oxide scavenging activity 0.83 and 0. 77 in
comparion with the brown and black gels table
3. The superoxide radical is known to be
produced in vivo and can result in the
formation of HZO2 via dismutation reaction.

Moreover, the conversion of superoxide and
H O into more reactive species, e.g., the
2 2

hydroxyl radical, has been thought to be one of
the unfavorable effects caused by superoxide
radicals(11).

Table( 2): Antibacterial activity of different
solvent extracts of Aloe Vera
Inhibition zone mm against clinical
bacteria

Table(3): ICs values of the respective
extracts in different in vitro models.

IC 50 (mg/mL)
DPPH Super oxide
Sample radical radical
scavenging scavenging
activity assay
White Gel 0.92 £0.20 0.83 +0.31
(Fresh)
White Gel 0.87 £0. 30 0.77 £ 0.27
(dried)
Brown 0.66 +£0.21 0.58 £ 0.19
Gel(dried)
Black 0.43+0.18 0.27 £0.23
Gel(dried)

SampleofGels | 1 | 2 | 3 | 4| S| 6

W(l;;zlgd 30 |27 |24 | 212628
V‘Egirtiigel 25|27 22202620
Br((évrvi';ge‘ 16 [ 1213 |17 |20 | 15
B;?l?i(edc)el 107 |118|12]6

Streptomycin | 22 | 20 | 25| 26 | 20 | 19

Gentamycin 251271202227 |22

(1)Bacillus cereus (2) Bacillus subtilis
(3)Escherichia coli (4)Klebsiella pneumonia
,(5)Salmonella typhi, (6)Staphylococcus

* Average of three replicates

Values are mean+SD of 3samples
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ABSTRACT

A novel 7-mercapto-benzo[b]thiophen and benz[1,2]isothiazole were synthesized by using their 7-
hydroxy-derivatives applying Newman-Kwart rearrangement of its thiocarbamate derivatives. They
are important synthetic targets because of the interesting biological activities shown by members of this
class of compounds. The structures of all the newly synthesized compounds were confirmed by
elemental analysis and IR, 1H NMR, and mass spectral data.

Key words: 7-Hydroxybenzo[b]thiophen, 7-hydroxbenz[1,2]isothiazole, Newman-Kwart
rearrangement, 7-mercaptobenzo[b]thiophen, 7-mercaptobenz]1,2]isothiazole,the 2-
carbohydrazides, 2-carboxamide derivatives

Ayl Ll Gadlal

S5m0 —7 ) Cliasee e ol 5 ySiae A8 play 5 3G 5 3 30 5S je =7 5 0 sl5 5 SIS je =7 LS e G uaa
L el 353 i B pumaall S el L anaiil) 3ol ol 5 = le st A8 e aladiily Js 3G 550 g 0 ol s 5 S el
Jlatl) alaan by i) Baaad) LS ) e J5000 55 550 5 G slis ) Jlae (8 dage Ao sl sl 2l 80 I3

acinal i sha)




International Journal for Sciences and Technology  Vol. 7 No. 3, September 2012 95

INTRODUCTION

The main area of activity in the chemistry of
benzo[b]thiophene, in the eighties and nineties
of the last century, centered on the synthesis of
its derivatives that are analogues of bioactive
indole derivatives including indole alkaloids
(1-3). These analogues, benzothienyl-
hydroxamic acids (1) were described as potent
histone deacetylase inhibitors, potentially
valuable as antitumor agents (4). Zileuton(2)
benzothiophene derivative with a hydroxyurea
side chain is a potent 5- lipoxygenase inhibitor
and is wused in asthma therapy (5).
Antiinflammatory activity, based on inhibition
of 5-lipoxygenase, was also observed for 3-
hydroxy-benzothiophene-2-carboxanilides (3a)
(6) and probenazole (3b) reported to act
against a wide range of plant pathogens (fungi,
bacteria and viruses) (7).

The applications of Newman-Kwart
rearrangement are reported to be very diverse
(8). These results captured our attention and as
a continuing of our programmed we decided to
go further in the study of this type of reactions
by investigating the possibility to synthesis the
novel 7- mercaptobenzo[b]thiophen derivatives
starting from the 7-hydroxybenzo[b]thiophen
derivatives. = By  similar  method  7-
hydroxy[1,2]benzisothiazole (4) has been
converted to the 7-mercaptobenz [1,2]
isothiazole. The 7-mercapto-benzo[b]thiophen
and-benz[1,2]isothiazole represent a novel
starting material for building block for more
complex structures.

1

2

HO\ NH
N
I > %
S
P
s 0 3a

2

MATERIALS AND METHODS

All reagents were purchased from commercial
sources and were used without further
purification unless otherwise noted. Melting
points (mp) were determined on Mel-Temp II
apparatus and are uncorrected. Infrared spectra
were run on Impact 410 spectrophotometer
using KBr film. Absorption band position is
given in cm”. 1H NMR spectra were recorded
on (300 MHz) spectrometer. Chemical shifts
are expressed in ppm related to
tetramethylsilane. Mass spectra were obtained
on either a Mariner Mass Spectrum or a MAT-
212 mass spectrometer. Elemental analyses
were determined on Carlo Erba 1106
elementary analysis apparatus. Each of the
target compounds was purified by silica gel
(60 A, 70-230 mesh) column chromatography.
Concentration and evaporation of the solvent
after reaction or extraction were carried out on
a rotary evaporator (Buchi Rotavapor)
operated at reduced pressure.

The preparation of 7-
mercaptobenzo[b]thiophen (7a, and b)

O-(7-hydroxybenzo[b]thiophen)-N,N
dimethylthiocarbamate(5a, b)

A solution of N,N-dimethylthiocarbamoyl
chloride (0.37mol) in dry tetrahydrofuran
(100ml) was added during 20-30 min to a
stirred, cooled (0°C) solution of 7-
hydroxybenzo[b]thiophen (4a, b) (0.37 mol)
and potassium hydroxide (21g) in (250ml)
water at such a rate that the temperature did
not exceed more than 10°C. completed the
addition, the ice-bath was removed, then the
mixture was stirred for a further 10 min., and
made alkaline with 10% aqueous potassium
hydroxide (125 ml). The mixture was extracted
with benzene, and the combined extracts were
washed with saturated sodium chloride then
water, and dried evaporation of solvent gave
yellow plates (82%) from methanol-water,
m.p. 123.5-124.5°C (found: C,66.35 H,5.06




International Journal for Sciences and Technology  Vol. 7 No. 3, September 2012 96

N,6.45 %; M', 217. C;,H;;NOS required
C,66.35 H,5.04 N,6.45%; M, 217); Vimax. 1540
(C=S) em’; § 3.43, 3.46 (6H, s,NMe,), 8.23(d,
3-H), and 7.13-7.80 (m, Ar-H).

S-(7-hydroxybenzo[b]thiophen)-N, N-
dimethylthiolcarbamate (6a,b)

A solution of O-(7-hydroxybenzo[b]thiophen)-
N,N-dimethylthiocarbamate (3g, mol) in
diphenylether (50-60 ml) was kept under
nitrogen at 240-250°C for 10-15 min. then
cooled. Light petroleum (360 ml) was added,
and then the mixture was left overnight at 0°C.
The resulting brown-yellow solid was filtered
off and recrystallised from light petroleum (
b.p. 40-60°C), to give a pale yellow needles
90 % yield, m.p. 103-103.5°C ( found: C,66.33
H,5.06 N,6.43 %; M', 217. C;,H;;NOS
required C,66.33 H,5.06 N,6.34 %; M, 217);
Vinax, 1670 and 1690 (C=0)cm™; & 3.43, 3.16
(6H,s,NMe,), 8.23(d,3-H), and 7.13-7.80 (m,
Ar-H).

General procedure for 7-
Mercaptobenzo[b]thiophen (7a,b)

A stirred solution of S-(7-
hydroxybenzo[b]thiophen)-N, N-
dimethylthiolcarbamate (3.32g, 0.020 mol) in
methanol ( 20ml) containing 10% aqueous
sodium hydroxide (0.8g,0.020 mol) was heated
under nitrogen for lh. The alkaline mixture
was washed with chloroform to remove the un-
hydrolyzed starting material; it was acidified,
extracted with ether, and dried. Evaporation of
the solvent left a yellow solid (2.8 g, 87%)
from n-hexane, m.p.70.5-71.5°C ( found:
C,57.83 H,3.61%; M", 166. CsH,S, required C,
57.83 H,3.63%, M, 166); Vi.x. 3400 (br. as
film), 3600 (sharp, in CCly) (SH) cm™;
58.16(s,1H,3-Hgr), 7.72-6.88(Ar-Hgr).

Similar procedures of (5 and 6) was carried
out for the preparation of 7-
hydroxybenz[1,2]isothiazole (13,14).

O-(7-hydroxybenz[1.2]isothiazole)-N,N-
dimethylthiocarbamate (13).

Applying the same procedure used for (5) 90%
of yield of the title compound was obtained
from methanol, m.p. 108.5-109.5°C (found: C,
5042 H, 420 N, 11.76 %; M’ 238.
CioH1oN,OS, required C, 5035 H, 4.24
N,11.75%; M, 238); Viax 1540 (C=S) cm™; &
3.43, 3.46 (6H, s, NMe,), 8.09(s, 3-H), and
7.13-7.80 (m, Ar-H)

S-(7-hydroxybenz[1,2]isothiazole)-N, N-
dimethylthiolcarbamate (14).

A solution of O-(7-hydroxybenz
[1,2]isothiazole)-N, N-dimethylthiocarbamate
(3g, 0.012mol) in triethylene  glycol
dimethylether (100 ml) was kept under
nitrogen at 240-250°C for 10-15 min. then
cooled, water (360 ml) was added, and then the
mixture was left overnight at 0°C. The
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resulting brown-yellow solid was filtered off
and recrystallised from water, to give a pale
yellow needles 78% yield, m.p (100.5-101°C
decompose) ( found: C, 50.43 H, 4.20 N, 11.75
%; M, 238. C,oH;(N,0OS, required C, 50.43
H, 420 N, 11.75 %; M, 238); Vpay, 1670 and
1690 (C=O)em™; & 3.43, 3.16 (6H,s,NMe,),
8.09(s,3-H), and 7.13-7.80 (m, Ar-H).

7-mercaptobenz[1,2]isothiazole(15).

Applying procedure used for the hydrolysis of
(7) the title compound was obtained in 72%
yield from n-hexane, m.p. 97 °C ( found: C,
50.60 H, 3.01 N, 8.43 %; M", 166. C;H;NS,
required C, 50.60 H, 3.20 N, 8.44%; M, 166);
Vmax. 1628(C=N) cm’'; 8 8.09 (s,3-H), and
7.13-7.80 (m, Ar-H).

Preparation of 7-Hydroxy-benzo[b]thiophene-
2-carbohydrazides (8)

To a solution of (4) (10 mmol) in methanol (20
mL), hydrazine hydrate (7 mL) was added
dropwise under ice cooling. The mixture was
then refluxed for 4 h. After completion of the
reaction (monitored by TLC), the mixture was
acidified with HCI (2N) to pH = 4-4.5 under
ice cooling. The precipitated product were
collected, washed with cold water and
recrystallized from methanol. Yield: 75% pale
yellow solid, m.p. 98-99 °C (found: C, 51.25
H, 3.96 N, 13.28 S, 14.97%; M" , 208
CoHgN,O,S required C, 51.91 H, 3.87 N, 13.45
S, 15.40%; M 208); Vpa 1600 cm” (C=0);
3300 cm” (NH-NH2) ; §7.40 (s, 2H, NH2);
7.51-7.83 (m, 4H, Ar-H); 7.69 (s, 1H, NH);
9.28 (s, 1H, OH).

7-Hydroxy-N-(propan-2-ylideneamino)-
benzo[b]thiophene-2-carboxamide (10)

To a suspension of the hydrazides (8) (5
mmol) in methanol (10 mL), (10 mmol) of
acetophenone was added and the mixture was
heated to reflux for 1h. After cooling, the
precipitated solid product was collected by
filtration and recrystalized from ethanol. Yield:
87%, white solid m.p.: 240 °C; (found:
C,66.66 H4.93 N,8.64 S9.87% ; M' 324
CigH1N,O,S,required C,66.66 H,4.95 N,8.56
S,9.87%; M 324); v. 1624 cm’! (C=0);
3157-3236 cm” (NH); §1.99 (s, 3H, CHs);
2.09 (s, 3H, CHj); 7.43-7.92 (m, 4H, Ar-H);
11.05 (s, 1H, NH); 13.22 (s, 1H, OH).

RESULTS AND DISCUSSION

A practical synthesis of 7-
hydroxybenzo[b]thiophene (4a) and 7-
hydroxybenz[1,2]isothiazole ( 12)derivatives
were earlier accomplished through
demethylation of the methyl ether (9).
7-hydroxybenzo[b]thiophens (4a, and b) were
reacted with freshly prepared thiocarbamoly
chloride to give the thiocarbamates (5a, and b)
under nitrogen the reaction proceeded in a
relatively high yield, The thiocarbamate
derivatives were treated with diphenyl ether at
220-250°C  Newman-Kwart  rearrangement
takes place to give the thiolcarbamate
derivative (6a, and b) after triturating with
petroleum ether (40-60°C) gave needles in
good yield.

Hydrolysis of (6a, b) accomplished the 7-
mercaptobenzo[b]thiophen derivative (7a, and
b). The later (7b) and the 7-
hydroxybenzo[b]thiophene-2-carboxylates
(4b)  were  anticipated to  undergo
hydrazinolysis Reaction between the acid
chloride of (4b, and7b) and hydrazine hydrate
afforded the acid hydrazide (8, 9) in good
yield. The IR spectra showed the N-H
stretching absorption near 3140 cm-1 and the
C=0 stretching one at 1640 cm-1. After having
successfully prepared the carbohydrazides 8
and 9, it was of interest to study their
behaviour towards ketones and aldehydes.
When a mixture of 8 or 9 and ketone/aldehyde
in a molar ratio of 1:2 was refluxed in
methanol for 1 h, the N-aminoalkenyl-3-
hydroxy-benzo[b]thiophene-2-carboxamides
(10, and 11) were obtained as solid materials
in 85-92% yield.
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The formation of these Schiff bases was indicated by the presence in their IR spectra of the azomethine
(CH=N) stretching band at 1600 cm™', combined with the disappearance of the NH, stretching band.

/
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7-hydroxybenz[ 1,2]isothiazole (12) was treated
with thiocarbamoyl chloride to afford the
carbamate derivate (13) in 90% yield, heating
the later in triethylene glycol dimethyl ether
the reaction was cooled and diluted with water
produced the thiolcarbamate (14) in 78% yield
[tarry material upon heating (14) in diphenyl
ether] . Hydrolysis of the later using 5%
sodium  hydroxide  afforded the 7-
mercaptobenz[1,2]isothiazole (15) in 72%
yield (10-12).
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ABSTRACT

The object of the present paper is to finding the minimax estimators of the scale parameter of the
Laplace distribution under quadratic loss function by applying the theorem of Lehmann (1950).
Through simulation study the performance of this method compared with the classical maximum
likelihood estimator with respect to mean squared-errors (MSEs) .We conclude that the minimax
estimator with small values of ¢ gives the best results, followed by the maximum likelihood estimator.

Keywords: Minimax estimator; Bayes estimator; Maximum likelihood estimator; Laplace
distribution; Mean squared error; Quadratic loss function
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INTRODUCTION

The minimax estimation was introduced by
Wald (1950) from the concept of game theory.
It opens a new dimension in statistical
estimation and enriches the method of point
estimations. Von Neumann (1944) introduced
the word minimax (1). Podder et al. (2004)
studied the minimax estimator of the parameter
of the Pareto distribution under Quadratic and
MLINEX loss functions (2). Also, Dey (2008)
studied the minimax estimator of the parameter
for the Rayleigh distribution under quadratic
loss function (3). Shadrokh and Pazira (2010)
studied the minimax estimator of the parameter
for the minimax distribution under several loss
functions (4). Masoud Yarmohammadi and
Hassan Pazira (2010) estimate the parameter 0
(when A is known) by using the technique of
minimax approach of the parameter of the Burr
Type Xii Distribution (1). Iman Makhdoom
(2011) studied the minimax estimation of the
parameter of the Generalized Exponential
distribution (5).

The Laplace distribution also referred to
as the double exponential distribution has wide
applications. It can be used to model the
difference between the waiting times of two
events generated by two random processes. It
can also be used to describe breaking strength
data, modeling the differences in flood stages,
etc(6). Julia and Vives - Rego (2008)
presented an application of the skew-Laplace
distribution to flow cytometry data (7). Ali
(2010) submitted Baysian analysis of simple
and mixture of Laplace distribution; he
presented an overall comparison using various
types of informative and non informative
priors under different types of loss functions
(8). Narges Abbasi (2011) has dealt with the
aspect of the Bayesian inference of the discrete
Laplace distribution; she made comparison
between the Bayes' estimator and the
maximum entropy estimator for discrete
Laplace distribution (9).

In the current study we present
comparison of maximum likelihood estimator
of the scale parameter of the Laplace
distribution and minimax estimator using non
informative prior under quadratic loss function.
We shall estimate the scale parameter of the
Laplace distribution using the technique of
minimax approach under quadratic loss
function, which is essentially a Bayesian
approach and compare this estimator with
classical Maximum likelihood estimator
(MLE).

The Laplace Distribution

The classical Laplace distribution with mean
zero and variance o° was introduced by
Laplace in 1774. The distribution is
symmetrical and leptokurtic (10).
This distribution has been used for modeling
data that have heavier tails than those of the
normal distribution.

Let us consider x; x, _ x,to be a random
sample of n independent observations from a
Laplace distribution having pdf:

- E}—l _|x—a|_ o < x < o
flaa 8) = gpep = —p—: *

—m«r:a.::m,ﬁ‘::}ﬂ

Where a is the location parameter and

— is the scale parameter.
The  cumulative
function is given by:

distribution

1 1 [a—x] .
2e:cp 5 forx za

Fix; a,8)= o

1 -a

i farx<a

Maximum Likelihood Estimation

The likelihood function for the Laplace pdf is
given by:

Lix;af) = l-.ﬁ.-l exp

Eilsi—d
g

By taking the log and differentiating partially

with respect to O , we get:
dlnlix; a8l  —m YL |v; —a
a8 ] g2

M

(3)

(4)
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Then the MLE of = | denoted by 'EJMI. , 1s the
solution of equation (4) after equating the first
derivative to zero. Hence:

Minimax Estimation

we derive the minimax estimator of the
parameter 0 for the Laplace distribution by
applying a theorem, which is due to Hodge and
Lehmann (1950) and can be stated as follows:

Lehmann's Theorem:

Let T = {Fy; 6€ O} be a family of distribution
functions and D a class of estimators of 6.
Suppose that d* € D is a Bayes estimator
against a prior distribution &£*(0) on the
parameter space ® and the risk function
R(d*,0)= constant on ® ; then d* is a minimax
estimator of 6 [3].

The main results are contained in the following
theorem.

Theorem:
Let x = (x1, X, , X)) be n
independently and identically distributed

random variable drawn from the density (1).
Then:

?:ﬂx.f —al

0 —
MQL n-+c is  the

minimax estimator of the scale parameter of
the Laplace distribution for the quadratic loss
function of the type:

L2

9—0
vo.0-(2=°)

(6)

Where = is the parameter to be estimated and

6 is the estimate of =

To prove the theorem mentioned above. We
use Lehmann’s Theorem, which was stated
before. Here, we consider the Quadratic loss
function (QLF) of the form (6) which is a non-
negative symmetric and continuous loss

function of @ and & (3,5). This theorem can be
proved through applying these two steps:

1. Finding the Bayes estimator  of C

2. Showing that the risk function of g is a
constant.

(99

Let us assume that — has Jeffrey's non-
informative prior density defined as:

1
g(ﬂ}mﬁ ;8 >0,_er*

1

— (7); where k is a constant

Combining the likelihood function (3) and the
prior g(8) in (7), the posterior distribution for

the parameter — given the data (x;, x,... x,)
is:

[, flx;|0) gi@)
h(Bl) = ——
Jv'ﬁ iq flx;l8)g(0)d8

1 _E?:j_'xi!'_a'
3n+c e g
- (o1 D
e O
0 HTH-C (8)
Let: > — >??_1hg —

Then the posterior distribution become as
follows:

—{ Zitqlx; —a] [t ynre=leg]

hif|x) =
©)

Gnrcrn+c— 1)
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According to the QLF of the form (6), we can obtain g such that:

E (% X) ff% h(6|x) d6
(Hl_z IX) fflhfelxi de

6 =

On simplification, we get the minimax estimator (ﬂ']MQ [1)

T
. —11%; — al
Oyop = —=11 10
QL n-+tc 10
Now, we should prove that, the risk function of the estimator QMZL is a constant:
R (9 9)
Oueze (6) = E[ L( 6, OmL )] =
11 ~ )
] n n z
ek PR R e L DY
=— —= - X; —a _— X-—a
B* (n+c) : ! (n + ¢)? : -
) i=1 i=1 (11)

Now If x has a Laplace (&%) distribution then, T
—a .2

g Xl'En]
So, E(.T.l' “n and EGui=1)yn=xi—aj)==C
Ii 2
|x; — al] 7
E(T? = 4n+4n’ then, o 4(4n + o)

Substituting for E(D) and E(T)- in (11) gives:

REMM{B} —0z| (m+o

1 [n2 20 (4mn + 4n?)e’
0 (6m)+ 220 ]
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2n 4n + 4n-

SR (@)-1-— 2 ")
EMI}L (_Il + c.} 4(n +¢) , which is a constant.
So, according to the Lehmann's theorem it follows that:

- E?’:ilxl - al
gL =

n-++c is the minimax estimator of the scale parameter — of the Laplace
distribution under the quadratic loss function of the form (6).

Simulation Study

Mean Squared Errors (MSEs) are considered to compare the different estimators of the scale parameter
0 which obtained by the method of maximum likelihood and minimax for quadratic loss function. In
this simulation study, the number of replication used was I = 3000 samples of sizes n = 5, 10, 20, 30,

50, 100 from the Laplace distribution witha =2, = =1 and 3, using the different values of ¢, ¢ = 0.5,
1, 1.5, 2, 3, 4. The MSE of an estimator is defined by:
T L©; — o

MSE®) = =1
I (12)

The results were summarized and tabulated in tables 1 and 2 for the MSE and E(ET) of the
different estimators for all sample sizes and also presented them in Figures 1 and 2.

DISCUSSION AND CONCLUSION

Through the simulation study it appears from tables 1 and 2 with figures 1 and 2, that the minimax

estimator under quadratic loss function I‘(ﬂlf'r"'tf-) is the best estimator when c=1 for all sample
sizes, followed by the same estimator with ¢ = 1.5, 0.5 respectively and then maximum likelihood

(éE:L) I_(él:]'t'fI:L) '(éEZL)

. When ¢ = 2, we can see that ~ is also better than =

for small
(?’1 = 50] '_(3: M:L)

: (g1_ )
and moderate sample sizes , and we can see that the results of ~ and = 'g"_L
have approximately are identical when the sample size equal to 100. When we increase ¢ to 3 or 4, we

. |
estimator =

o ( )
can see that '('9":[- ) is better than ~ e MZL/ for all sample sizes.

We can also notice that, MSE's increases when the scale parameter — increases, but MSE's decreases
for all cases when the sample sizes increases. In general we can also notice that, in minimax estimators,
MSE's increases as ¢ increases (¢ >1).
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O
Table (1): Biases and MSEs of maximum likelihood estimator ( M= and minimax estimator

under quadratic loss function (QMQ:) for the parameter 0 of the Laplace distribution when
6=1
Criteria | A 9 —L
n )
c=05 c=1 c=15 c=2 c=3 c=4

s E(é ) 1.0009 | 0.9099 | 0.8341 | 0.7699 | 0.7149 | 0.6255 | 0.5560
MSE 0.1954 | 0.1696 | 0.1632 | 0.1685 | 0.1809 | 0.2165 | 0.2573
" E(é ) 1.0029 | 0.9552 | 0.9118 | 0.8721 | 0.8357 | 0.7715 | 0.7163
MSE 0.1011 | 0.0937 | 0.0913 | 0.0928 | 0.0971 | 0.1120 | 0.1320
2 E(é ) 1.0031 | 0.9786 | 0.9553 | 0.9331 | 0.9119 | 0.8722 | 0.8359
MSE 0.0518 | 0.0498 | 0.0489 | 0.0493 | 0.0505 | 0.0554 | 0.0629
0 E(é ) 1.0038 | 0.9874 | 0.9715 | 0.9560 | 0.9411 | 0.9125 | 0.8857
MSE 0.0336 | 0.0327 | 0.0323 | 0.0324 | 0.0330 | 0.0354 | 0.0392
% E(é ) 1.0001 | 0.9902 | 0.9805 | 0.9710 | 0.9616 | 0.9435 | 0.9260
MSE 0.0201 | 0.0198 | 0.0197 | 0.0198 | 0.0201 | 0.0211 | 0.0227
100 E(é ) 0.9990 | 0.9941 | 0.9891 | 0.9842 | 0.9794 | 0.9699 | 0.9606
MSE 0.0099 | 0.0098 | 0.0098 | 0.0098 | 0.0099 | 0.0102 | 0.0107

H - )
Table (2): Biases and MSEs of maximum likelihood estimator ( ~/ and minimax estimator under

(o) 6
quadratic loss function ./ for the parameter of the Laplace distribution when

Criteria - HM:L
n B
c=0.5 c=1 c=1.5 c=2 c=3 =4
E(ﬂ ) 3.0028 | 2.7298 | 2.5023 | 2.3098 | 2.1448 | 1.8767 16682
3 2.3164
MSE 1.7588 | 1.5265 | 1.4690 | 1.5170 | 1.6285 | 1.9486 ’
E(ﬂ') 3.0088 | 2.8655 | 2.7353 | 2.6163 | 2.5073 | 2.3145 2.1491
10 1.1880
MSE 0.9098 | 0.8432 | 0.8218 | 0.8350 | 0.8744 | 1.0082 ’
E(ﬁl' ) 3.0093 | 2.9358 | 2.8659 | 2.7993 | 2.7357 | 2.6167 2.3077
20 0.5661
MSE 0.4664 | 0.4479 | 0.4409 | 0.4438 | 0.4552 | 0.4994 ’
30 E(H) 3.0115 | 2.9621 | 2.9143 | 2.8681 | 2.8233 | 2.7377 2.6572
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MSE 0.3026 | 0.2940 | 0.2905 | 0.2917 | 0.2970 | 0.3187 0.3529
E(S) 3.0004 | 2.9707 | 2.9415 | 2.9130 | 2.8850 | 2.8305 2.7781
>0 0.2045
MSE 0.1811 | 0.1784 | 0.1775 | 0.1782 | 0.1806 | 0.1899 ’
E(Q) 29971 | 2.9822 | 2.9674 | 2.9528 | 2.9384 | 2.9098 2.8812
100 0.0964
MSE 0.0892 | 0.0886 | 0.0885 | 0.0888 | 0.0895 | 0.0922 ’
0.30 —
| From tables 1 and 2, we can see that
i IMo- .
[E (H“MQ—) <8 for all cases while
0.20 =0~
i
4 m (E (H“ML){ 0 only for large sample
& waeos size(n = 100)
i —— maLe=1) . .
_®— waLe=1s) We can also notice that, MSE increases when
—A—  MQL(c=2) — .
. the scale parameter — increases, but MSE
010 7 ( decreases for all cases when the sample sizes
increases.
i Thus, the study concludes that the minimax
estimator under quadratic loss function
(07T m- ) . .
0.00 I I I I \ '[ ~MZL is Dbetter than the classical
0.00 20.00 40.00 60.00 80.00 100.00

Sample Size (n)

Fig. (1): MSE's of the ML and MQL
Estimators with different values of ¢

when® = 1 |

ML
MQL(c=0.5)
MaL(c=1)
MQL(c=1.5)
MaL(c=2)
MQL(c=3)
MQL(c=4)

HeR et

0.00 20.00 40.00 60.00 80.00 100.00
Sample Size (n)

Fig. (2): MSE's of the ML and MQL
Estimators with different values of ¢ when
6a=3,

maximum likelihood estimator '—(El:[-] for

estimating = parameter of the Laplace
distribution especially with a small value of ¢
(equal or less than 2). MSE increases when the

scale parameter — increases, on the other
hand, MSE decreases for all cases when the
sample sizes increases.
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ABSTRACT

This experiment was conducted at poultry research station, State Board of Agricultural Research
Ministry of Agriculture from 1/7 to 11/8/2010. To study the effect of supplemental Vit. C and Roselle
in broiler diets on productive performance 540 day old unsexed broiler chicks (Arbore Acres) were
used in this study. They were randomly distributed to 3 treatments. Control, Vit. C (250 g /ton) and
Roselle (6 kg / ton) for 6 replicate (30 chicks per replicate). Body weight, gain, feed consumption, feed
conversion ratio, mortality, dressing percentage, giblets and carcass cuts were studies. The results
showed that supplementing Vit. C and Roselle flower supplemented to the diet increased significantly
(p<0.05) in productive performance. Supplementing Roselle flower to the diet increased significantly
(p<0.05) body weight, weight gain, feed conversion ratio and decreased mortality compared with Vit.
C and control groups, so that results revealed by production index, also productive performance
improved in Vit. C treatment compared with control group. Dressing percentage and carcass cuts
(thigh, drumstick and breast) increased significantly in Roselle flower treatment than the other
treatments.
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ABSTRACT

This study shown the activity of hot watery and alcoholic extract of seed of Loranthus europeus linn in
the treatment of burns. 80 male white mice divided into 8 groups were put in cages provided with water
, food and light. The mice prepared to experiment by shaving a part of back region , sterilized then
burn by HCL 37% . The first group leave without treatment as control group . Second group treated
with celavex cream , while treated the remaining six groups by hot watery and alcoholic extracted at (5,
10, 20)% concentration respectively. All the groups dont show any improvement during first (14) days
of treatment except groups of 20% start healing . In (21) days of treatment , burns start to heal in
groups ( 5 &10)% and at high rate in groups 20%. Burns recovery completely in groups (5&10)% and
the hair grow in burn area in groups 20% after 30 days of treatment. In 40 days of treatment , the hair
grow in groups (5&10)% . control group and second group were treated with celavex cream still
without improvement .
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ABSTRACT

The current study aimed to evaluate the diagnostic value of celiac dissease in children by the use of
anti-tissue transglutaminase IgA and IgG by(Enzyme linked immunosorbant assay) ELISA. Blood
samples were collected from 157 patient suspected of having celiac disease in Maternity and children
teching hospital in Ramadi and Al-Falluga general hospital . Out of the total samples 19(12.1%) cases
gave positive results by tTG . IgA and 58 (36.9%) by tTG —IgG . Out of the total samples 69(61.6%)
cases gave positive results by AGA . IgG and 75 (66.9%) by AGA —IgA.The study concluded that anti-
tissue transglutaminase by ELISA is important test for the diagnosis of celiac disease in addition to
many other laboratory methods .
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ABSTRACT

Balantidium coli is the largest ciliated protozoan parasite that infect humans and animals and caused a
disease called Balantidiasis , clinical symptoms include dysentery ( Blood or mucus ) , Vomiting ,
headache , nausea , abdominal pain , colitis and ulcers in large intestine . The parasite transmitted to
humans through consumption of contaminated food and water with infective cysts.

The aim of this study at the first time in Iraq detection of B. coli in bottled water . In this research
thirty- five products of bottled water ( 20 liter ) collected randomly from local markets around Baghdad
capital were examined for both detection of B. coli by direct microscopic examination and detection of
bacterial indicators ( Coliform group , Streptococcus , Pseudomonas aeruginosa ) in order to gauge the
safety of bottled water for humans consumption according to Iraqi Standard Specification for bottled
water.

The results show four products (11.4)% of bottled water contain the parasite B. coli while ten
products contain bacterial indicators , three from four positive products for B. coli appear free from
bacterial indicators that is mean the B. coli is more resistance to disinfection and bacterial indicators is
not reliable index for the presence or absence of B. coli in bottled water.
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ABSTRACT

The study aims to see the environmental situation of the Public Furat Company and the extent of the
pollution produced by the use of mercury, lead, measure there concentrations in different sections of
the company. The study took several different models of (drinking water, plants, soil, air, blood
samples) from different places in the company such as (Department of caustic soda, drills
manufacturer, Department of concentrated sulfuric acid, plant bags, Department of Industrial Services,
Management, workshop) . Results were compared with standard parameters to determine the extent to
waive the limits in the work environment.

The study proved some measurements exceeded the permissible limits for the concentration of lead in
drinking water which was 0.047 mg / 1 in the Department of sulfuric acid, 0.026 mg / L in a drills
manufacturer, 0.026 mg / 1 in factory bags. As to the concentration of mercury result was less than
0.001 mg /1 for all Departments and are within the permissible limits.

The study also demonstrated the high concentration of lead in blood samples drawn from the
employees of the company, which was aged between (32-45) years and this shows their exposure to
risk directly, and must therefore guidance and education to follow all instructions on occupational
safety. While we find that most workers did not indicate they have exceeded the concentration of
mercury in the blood for the permissible limits.

The study proved the high susceptibility of the Ficus plant - located in the company's positions - the
collection and reservation of heavy metals (lead and mercury) compared with models of other plants
also found that different models of the soil did not exceed concentrations of mercury and lead limits.
The results of the study was, lead and mercury concentrations for the air in the workplace in some
sections of the company within the permissible limits and this indicates that the work environment is
good and efficient in terms of ventilation systems and the withdrawal of vapors and gases.
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ABSTRACT

Laboratory system was designed for precipitating  chromium ions of aqueous standard Solutions
which is a receptacle in which irons rings that connecting with wires and power supply using to control
the current and also connecting with mechanical stirrer with fixed speed.

Appropriate conditions was determine for precipitating , the best temperature 350°C PH (3) time (4)
hours , current (1.2)A and surface area (60)cm®/L

The study proved the efficiency of the system in chromium ions precipitation from industrial water of
State Company of Electrical Industries the efficiency 60%.

Electro chemical precipitation technique is one of treatment methods that can be implemented easily
because they don't need chemicals.
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