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Abstract:

After its liberation ,the OIdCity in Mosul has experienced
large-scale deterioration due to the severe damage that
happened to its urban fabric, Infrastructures and cultural
heritage, and the Midan region appears to be the most
affected part of the Old City due to its densely constructed
nature. In the current study, the destroyed areas in the
Midan regionwere calculated using GIS, The results showed
that the destruction was about 89.47% of the Midan total
area, and according to land use, the residential buildings
area accounted for about 86.87% of the total destroyed area
in the region.

The optimal route for collecting the debris from the Midan
region was found by utilizing ArcGIS network analyst
extension, taking into account the archaeological sites in the
study area, the proposed collection system assumed to
have the benefits of minimizing collection time, distance
travelled, man-effort, and consequently financial and
environmental costs. Total distance and accumulated time
was illustrated in a table providing detailed information on
the proposed route.

Keywords: Geographic information systems, Disaster
management, Debris collection, Optimal route, Mosul.
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463782. | 414946.542 348555 44425.
a8 - 89.47 0959 7054.09123 20466
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i) o tal

(V. F) S gy @) ad ) JieY) jleed) mass &5 cdllal) Aol il

) dikaial sl el

Llay Y 8 ey luall dilial = el el G (T, F) JSAN (e Jaadls
e S ) Y Al dadlall okl padl jlud) dlluy s (alil) aend
I Y leie anid daxall (e da s Jall gl 8 a3 dihidl Jaly 3kl
a) o Al e b Qi ok Dlaa Gl dll Jaall mady ala)
O iy MLy de ghidl ddladl J 7 il ledll O e Slad alay)
Clilie (g JalSIL 3 jedaa pe J1 3 Y Gk (S Alaia Gl g g dllaial

REREN|

e s il Tl (a5 Cansm s (VL F) AaAN e jlsall o) i oSy
(Y. Y) sl e (sequence) Jis b slhaaall

Olall Allaial 7 ilal) jlaall il 3(Y L ¥) Jsia

Sequence Amive curbapproach Depart curb approach Side of edge

Start
Left side of vehicle
Left side of vehicle
Right side of vehicle
Right side of vehicle
Left side of vehicle
Left side of vehicle
Right side of vehicle
Right side of vehicle
Left side of vehicle
Right side of vehicle
Right side of vehicle
Left side of vehicle
Right side of vehicle
Left side of vehicle
Left side of vehicle
Right sidz of vehicle
Right side of vehicle
Right side of vehicle
Left side of vehicle
Left side of vehicle
Right side of vehicle
Right side of vehicle

Left side of vehicle
Left side of wehicle
Left side of vehicle
Right side of vehicle
Left side of wehicle
Right side of vehicle
Left side of vehicle
Left side of vehicle
Left side of vehicle
Left side of vehicle
Right side of vehicle
Right side of vehicle
Left side of wehicle
Left side of vehicle
Left side of vehicle
Left side of vehicle
Left side of vehicle
Left side of wehicle
Right side of vehicle
Right side of vehicle
Right side of vehicle
Right side of vehicle
End

Left Side
Left Side
Left Side
Left Side
Left Side
Right Side
Right Side
Right Side
Right Side
Right Side
Left Side
Right Side
Left Side
Left Side
Left Side
Right Side
Right Side
Left Side
Left Side
Right Side
Right Side
Right Side
Right Side

Curb Approach
Either side of vehicle
Either side of vehicle
Either side of vehicle
Either side of vehicle
Either side of vehicle
Either side of vehicle
Either side of vehicle
Either side of vehicle
Either side of vehicle
Either side of vehicle
Either side of vehicle
Either side of vehicle
Either side of vehicle
Either side of vehicle
Either side of vehicle
Either side of vehicle
Either side of vehicle
Either side of vehicle
Either side of vehicle
Either side of vehicle
Either side of vehicle
Either side of vehicle
Either side of vehicle

Cumul_Distance (m) Curnul_Time {min)

0
S1.48355
021374640
801137254
379.8636
2281.151052
11215931353
2021.358429
221316831
2490.053798
2113.268084
1873.545271
1701601362
1535.61829
2712571344
2824.453292
2931625159
3125566718
3247 438486
3602371527
3799.588411
3893.782352
3994.195545

10
2002744519
3021385758
4047215876
305861584
6127050375
TLA070E3 16
82.21345069
92.27988513
103.0265019
113.6608823
124 2279471
1347334275

145.200113
1560168844
1068042324
1777437198
138.68138%9
199.6541215
2107348329
221 8748295
2330425642
244 24177328
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Lo Oma Al assial¥) a8 CuilS ‘Jg_:a‘yl 5 sl amy b A sun
O Al 5 o siadYl juaie e 4dA adl gl le] iS5 il / axle 0.2-0.00)
A/ pade (10.30-0.00 ) O Lo A sie Lo o 88 onl) Ll el (B
20 L Al edl 8 aaall gale (e Lol LMA adlsall ey culSy

.ppm (0.51-0.03 ) G Lo il 288 oy yu g 5l

Abstract

In this study, the efficiency of the project tendency was
evaluated in Kirkuk / Iraqg, during the period from January
2017 to July 2017 by one sample per monthThis study
showed, heavy metals including copper recorded varying
values between (0.00 - 0.5) pg / L, The nickel values ranged
from (0.00 to 0.31) mg / L, where they were not noticeable
in some locations and months. The values of aluminum and
zinc were between (0.00 - 0.2) mg / L. Most of the site was
free of aluminum and zinc In the months, Iron values ranged
between (0.00 - 0.30) mg / L, and some sites were also free
of iron in different months . The benzopyrene results varied
between (0.03 - 0.51) ppm.
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Abstract

The study included the detection of the parasites found in
the water purification plants for the city of Tikrit / Salah ad
Din province and the encampment on the Tigris River for
the period from November 2017 to April 2018 with the
assessment of the physical and chemical properties of
water in the stations and indicated the results

The highest incidence of parasite G. lamblia was 69.17% at
the internal Tikrit station during March 2018, while it was
44.73% during January 2018. After the liquidation, the
highest recorded rate was 81.818% at the Tikrit internal
station during the month of November ,

The highest value foe turbidity of water samples was 11.8
NTU at the university station during December. After the
treatment of the highest rate of 9.3 NTU in Tikrit internal
station during December 2017.

For the concentration of chlorine in water samples after
treatment, the highest level of this substance was recorded
at Tikrit internal station during April 2018 at 4.1 mg / |, while
the lowest averages 0 mg / | during some months in most
stations.
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O Al o1 ) 3 ga g Jan gl aily JSEL Al L W 15 e alsl el
<* « Enterobacte 5 Pseudomonas s Pseudomonas Jis b sl

s> vl ) (e Adlie ok

Abstract

The aim of this research is to use different treatment
technologies to prevent the corrosion of carbon steel pipes
buried in sandy soil for the two periods of six months and
one whole year. These technologies include cathodic
protection with ciprofloxacin antibiotic, burying in sterile soils
as well as burying in untreated sandy soils which are
considered the comparison soils. This is to determine which
of these methods are the most effective in reducing
corrosion or suspension of corrosion and the following
results have been reached:

The sterilized soils by means of autoclave had the lowest
corrosion rate in the carbon steel pipes, which reached
during the six months and one year 0.194% and 0.543%
respectively, compared to the comparison soil pipes which
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recorded 13.441% and 26.069% for the two periods. On the
other hand, the results of the cathodic protection with
ciprofloxacin antibiotic also showed low corrosion but higher
than the sterile soils. The following results were recorded for
0.851% and 1.637% during the six months and one year
respectively, which is relatively minor corrosion compared to
the comparison soil pipes without any addition. Thus,the
method of treatment of sterile sand soils is best in
preventing the corrosion of carbon steel pipes, but this
method is impractical and expensive at the same time
because it is not possible or even impossible to sterilize the
soil where the pipes are buried thousands of kilometers
away.The second technique was to reduce the corrosion
rates of carbon steel pipes through cathodic protection,
which is currently used to prevent the corrosion of most
pipelines, especially those used to transport oil, but what is
new here is the addition of antibiotic and thus it becomes
more effective. The causes of corrosion were also
investigated by conducting soil tests for soil to detect the
types of bacteria that cause corrosion. The following types
of bacteria have been observed, such as Pseudomonas and
Enterobacte, under different conditions of pH.

dadial)
oy @lld g 0l gall agdani z g JSEL Y 58 SV (S5 o)) (Saall (e (o2 iy il
JS5, (Guthrie and Gretchen, 2002) i ae 3 gell b)) Jelasl)
ISl e (el g 3all il dlasy lslaS s il Al Sl
Glaiiall Jea Gobasly Llee (5585 L Qe 5 ¢ allall clail apen & cluall
Al il ) W e Yo @llly () hgad je AU A
s L e i) dasha jais ) 5l V) e S Wle gl
AU e Al WU und) I3l (JSU Ay W lde) oSaall (e
3diaa alola & Wle 4 gl 4 JKU @llee 5 (Phoenix, 2012 )ésal)
S Ly 150 oy G Sl (e Qg pSaa il (o3 JSUN )5 Lags Y dlall
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) Qs Jad e ellig deliall & clhdie sile Jesins(Shrier et al., 1993)
Gany Al ) G g ¢ JSUL (o jaii Al dgiamall o el JSUI @Y ana e
e sl AV Lpard dalud) daplall 5 ildagiaS Lila Laddiiaa) 43S o) gall
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e o Allg salall el sd s lasd ) dleall o2a (50%55.(2005
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Four experimental diets were formulated to
contain CdCl2.H20 as a source of pollutant in
the feeds for Cyprinus carpiofingerlings with
levels |, 0.5, 1, 2 and 3 mg /Kgtin addition to
control cage and the feeds contain crude
protein 28% and 8% crude lipid. The
experiment was carried out for 71 days in
Aquaculture breeding unit in College of
Science, University of Salahaddin, Erbil. The
diets were hand-fed to the fish twice a day at 3
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% of fish body weight. Continuous exposure to sub-lethal
cadmium concentrations resulted in significantly elevated
levels of both AST and ALT activity in C. carpio exposed to
0.5, 1 and 3 mg/kg?! Cd for 71-days of exposure. Negative
correlation was found between HDL and triglyceride,
Bilirubin total, amylase, GPT, GOT and ALP. The mean total
serum cholesterol was 80.8+£22.808 mg/dL. With increasing
Cd concentration, serum cholesterol levels in blood were
decreased. Positive correlation was found between specific
growth rate and weight gain, final body weight and survival,
while negative correlation found between specific growth
rate and feed conversion ratio and mortality were found
during the study period. The cadmium effects on the growth
of fish even at 0.5ppm of Cadmium.

Water samples were collected weekly from each of the
tanks for evaluation of physical and chemical
properties. Temperature of studied water samples were
ranged from 22.75 C°o 25.47 C° Turbidity values
throughout 10 weeks were ranged from 1.41 to 2.31NTU.
The mean values of total hardness, PO4, ammonia and
nitrate for studied water samples were 249.58+13.25
(mg.CaCOs.I"), 10.05+3.56 mg.It, 0.5+0.49 mg.I*and
40.97+2.48 mg.I", respectively.

Keyword: Cadmium, Growth, Biochemical Barameters,
Carp.

Introduction

Water is one of the most essentialnecessities for fish
farming. Quality and quantity of water is important for
aquaculture (Summerfelt, 2000). Fish species discharge
various waste products, such as ammonium, carbon
dioxide, and organic material containing nutrients. Feeding
will affect the physical and chemical state of water and
pollute the water through left-overs of feed, excrements,
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supplied organic matter to the water, which, consume
oxygen and releaseammonia (Val, et. al., 2006).

The most serious danger to fish production is poor water
quality and deficiency of acceptable quantity of water (Bert,
2007).

Physical, chemical and biological characteristics of water
offersappropriate conditions for the survival of fish as well
as other organisms which create essential components of
the food chain and affects survival and growth of organisms
(Gupta and Gupta, 2006).

Heavy metals carriage a wide variety of challenges to
aguatic organisms, especially to fish. These pollutants are
uncommon and make disturbance (Clarke, 1993), because
of their toxicity, persistence and tendency for bio-
accumulation in food chains (Wani, 1986).

Cadmium is toxic and derives from the natural reservoirs,
production activities (Foulkes, 1986; US EPA, 2007), and
participates in both toxicological and ecotoxicological risks
(Gwaltney-Brant, 2002; Waalkes, 2003; Waisberg et al.,
2003 and WHO, 1992). The natural level of cadmium in
freshwater is 0.1 to 10 ug/I’, while in discharged water can
fluctuate from 50 pg/1'to 10,000,000 pg/I* due to the
anthropogenic processes (Singhal and Abusaria 1990,
Ringwood 1992).

The physiological effects of chronic exposure to cadmium in
fish species are reduction in growth (Ricard et al., 1998,
Ting et al, 2013)and change in biochemical blood
parameters, such as triglyceride and cortisol that reveal the
stress response in fish(Brodeur et al.,1998; Lacroix and
Hontela, 2004).
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The survival of many aquatic species depends on the health
status of the hosts, type/length of exposure to toxicants
(Kargin and Cogun, 1999; Silvestre et al., 2006).

Scientists use growth function as an attempt to provide
reliable background information for repeatable results and
as a basis for management decisions on aquaculture
systems (Dumas et al. 2010).

Blood biochemical parameters were measured as indexes
for the physiological state of fish (Edsall, 1999) and
checking the physiological status and health condition of
fish (Svetina et al., 2002).

The most important purposes of this study are to determine
the effects of Cd at different levels on biochemical
parameters and the growth performance of common carp
fingerlings in addition to the quality of water during the entire
period of experiment.

Material and method

Four experimental diets were formulated to contain
CdCl2.H20 as a source of pollutantin the feeds for Cyprino
carpio fingerlings as follows; O control, 0.5, 1, 2 and 3 mg
/Kg?, contain crude protein 28% and8% crude lipid. The
research was carried out in Aquaculture breeding unit
incollege of science, University of Salahaddin, Erbil,
Kurdistan Region of Iraq. Common carp (C. carpio) were
obtained from Dagooq Carp Farm Fisheries and acclimated
for 4 weeks before the trial. At the beginning of the nutrition
trial, batches of 27 fish (average 4.2 £ 0.4 g for each)were
randomly distributed into each tank of the system (8
rectangular tanks; 30 cmx 38 cmx 65 cm; 74 L capacity for
each tank) comprising a closed recirculation system and
biofiltration compartment. Flow-through aeration was
provided for each cage separately by electrical aerator
(HAIBAO, Submersible water pump, HB-1400, China) at a
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rate of 14.16 L/min. The diets were hand-fed to the fish
twice a day at 9:00 am and 5 pm, at 3 % of fish body weight
to ensure that the diet will completely consume by the fish in
order to avoid any accumulation of feeds in the system.
Each treatment was conducted in duplicate for 71 days.

Water samples were collected weekly from each of the
tanks for assessment of physical and chemical properties of
water according to typical procedures of APHA (1998) and
Maiti (2004).

Water samples were collected by 1.5 liter washed
polypropylene containers and taken to the laboratory for
analysis. Water samples were collected for 10 weeks from
half of June to the end of August 2018 (18™ June 2018 to
20" August 2018).Water samples were examined for pH
(hydrogen ion concentration), turbidity, TDS (total dissolved
solids), EC (electrical conductivity), total hardness, chloride,
sodium, potassium, magnesium and calcium. pH, TDS and
EC parameters were measured directly by portable device
(Hanna, HI98129, CE; Made in Mauritius), dissolved oxygen
by portable DO-meter model (AZ 8403) (electrometric
method), water temperature by mercury thermometer and
total ammonia byportable device (Milwaukee, ammonia
medium range meter-MI405, Romania). Turbidity was
measured with a HACH. 2100N Turbidimeter, chloride by
argentometric way. Sodium, Calcium and Potassium were
determined by (Jenway PFP7, Flame Photometer).

Hardness was analyzed by titration method and nitrate by
Ultraviolet (UV) Spectrophotometric Screening Method
model (Cecil instruments, CE 7200).

Fish were weighted weekly after 1 day of feed deprivation
and daily retention of feed was adjusted according to the
new biomass. At the end of the trial, the same weighting
procedure has been applied and growth performance
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parameters were assessed by percentage mass gain
(%MG), specific growth rate (SGR),feed efficiency ratio
(FER), mortality (%) and survival (%) according to Davies
and Gouveia, 2010 and Ahmed, 2012.

The blood was gotten from the caudal vein from ventral
body (Campbell, 2015). The blood samples were taken in
gel vials for biochemical analysis. Blood samples then
centrifuged at 3000 rpm (Round per minute) for 5 min
andthen the serum used for determination of biochemical
parameters. Total Cholesterol, Total Triglycerides, Lipase,
Amylase, Alanine Aminotransferase (GPT), Aspartate
Aminotransferase (GPT), High Density Lipids (HDL), Low
Density Lipids (LDL), Urea, Creatinine and Ferrum) were
analysed by Accent 200 (CORMAY) in Alfa Medical
laboratory for Disease Diagnosis in Erbil city.

Description of the study area

Cyprinus carpio is accepting to a range of conditions but
usually prefer large water systems with adequate flowing.
Carp can survive temperatures between 3 and 350C, and
can thrive in large turbid water. They are omnivorous fish
species, feeds on aquatic plants and animals. The optimal
pH range for C. carpio is 6.5 to 9.0 and can survive low
values of oxygen (0.3-0.5ppm) as well as super saturation
(Billard, 1995). C. carpio is adapted to drastic environments
mainly physical and chemical parameters of water
body(Moyle and Cech, 2004). The experiment conducted in
Salahaddin University-college of Science at Environmental
Sciences department at coordinate Latitude 36.153927,
Longitude 44.0222809.

Results and discussion

Temperature of studied water samples (for all treatments)
were ranged between 22.75 C° in cage 3mg and 25.47 C° in
control cage with a total mean of 23.725 C°during the study
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period, (see table 1), whereas mean DO concentrations in
control, 0.5 mg, 1 mg, 2 mg and 3 mg cages were 7.90,
8.20, 8.22, 8.13, 7.97respectively. Dissolved oxygen content
not significantly differs (p< 0.05) between the control water
and treatment samples. pH and dissolved oxygen
concentrations had been depend upon water temperatures
(Sawyer et al., 2003). (see Table 5 and Table 2).

The values of water quality parameters measured in the
experimental cages showed significant increase throughout
the heavy metal exposure period. Precisely the level of
dissolved oxygen was found to be increased in the
experimental cages during the entire period of study. This
might be due to the effect of heavy metal induced
alterations in the respiratory function of fish. The increase in
oxygen level could inhibit the respiratory factors. A huge
expulsion of mucus and swelling with necrosis around the
gill surface of common carp detected in the study might be
the impairment in respiratory role. The increase in dissolved
oxygen affects the fish by inducing a wvulnerable stress
around the gills with a drop in metabolism of carp (Vinodhini
and Narayanan, 2009).

The mean turbidity values in studied water samples
throughout 10 weeks were ranged from 1.41 to 2.31NTU in
3mg and 0.5mg cage respectively (see table 4).

Chloride value in (2mg cage) water was high and the mean
value was 26.66 ppm, while sulfate value was high in (1mg
cage) with mean value 123 ppm (see Table). The total
mean values of total hardness, PO4, ammonia and nitrate
for studied water samples were 249.58+13.25 (mg.CaCO3.I
1), 10.05+3.56 mg.It, 0.5+0.49 mg.I"*and 40.97+2.48 mg.I?,
respectively(see, Table 10, Table 11 and Table 12).
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In addition, the mean concentrations of sodium and
potassium in (control, 0.5mg, 1mg, 2mg, 3mg cage) in the
study water samples were 1.47+0.11 , 1.45%0.13,
1.45+0.13, 1.44+0.12, 1.44+0.11 mg.I%, for sodium and
0.36%£0.14, 0.35%+0.13, 0.36%0.14, 0.35%0.13, 0.33%0.10
mg.I%, for potassium respectively(see Table 8 and Table 9) .
Magnesium ion wasgreater than calcium ion in all studied
samples(see Table 7). Calcium and magnesium values
were decreased in cages, because it is necessary for
nutrition and is an crucial component of fish Bones and
structure (APHA, 1998). Levels of sodium and potassium
were decreased in cages. The internal sodium and chloride
are regularly being exchanged by simple diffusion(Shulman
et al., 1999).

Table 1 Weekly variation of water temperature (°C) in studied
treatment cagesduring the period of study

Temperature(C°) — 2018

Treatment  18-Jun  25-Jun  02-Jul 09-Jul 16-Jul 23-Jul 30-Jul  06-Aug  13-Aug  20-Aug Mean
Control 24.25 23.65 23925 24875 24.675 25475 24725 24525 24725 24.675 24.55
Cd 0.5 mg 23.2 22.8 22.95 23.6 235 24.45 235 23.4 235 23.5 23.44

Cd 1mg 23.15 22.8 22.95 23.5 23.4 24.4 23.45 23.4 23.5 23.45 23.4

Cd 2 mg 23.35 22.95 23.1 23.85 23.65 24.7 23.75 235 23.75 23.65 23.625

Cd 3mg 23.2 22.75 22.95 23.75 23.8 24.5 23.75 23.9 23.75 23.75 23.61

Mean 23.43 22.99 23.175 23915 23.805 24.705 23.835 23.745 23.845 23.805 23.725

SD

0.464 0.376 0.424 0.553 0.509 0.445 0.516 0.482 0.508 0.501

Table 2 Weekly variation of pH instudied treatment cagesduring the
period of study

SD
0.510
0.443
0.428
0.479
0.509

0.623

pH- 2018

Treatments  18-Jun  25-Jun  02-Jul 09-Jul 16-Jul 23-Jul 30-Jul 06-Aug 13-Aug 20-Aug Mean SD
control 8.1 8.1 8.1 8.2 8 8.05 8 8 8.05 8 8.06 0.06
Cd 0.5 mg 8.1 8.1 8.1 8.2 8.05 8.05 8.05 8.1 8.05 8.05 8.08 0.04
Cd 1 mg 8.1 8.1 8.1 8.1 8 8 8 8.05 8 8 8.04 0.05
Cd 2 mg 8.1 8.1 8.1 8.15 8 8 8 8.1 8 8 8.055 0.06
Cd 3mg 8.1 8.1 8.1 8.15 8 8 8 8.1 8 8 8.055 0.06

Mean 8.1 8.1 8.1 8.16 8.01 8.02 8.01 8.07 8.02 8.01 8.06
SD 0.0 0.0 0.0 0.04 0.02 0.02 0.02 0.045 0.027 0.022 0.05
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Table 3Weekly variation of electrical conductivity values (us/cm) instudied
treatment cages during the period of study

Treatments  18-Jun
control 366.25
Cd 0.5mg 372.5

Cd 1 mg 375

Cd 2 mg 370

Cd 3mg 370
Mean 370.75
SD 3.260

Electrical Conductivity- 2018

25-Jun 02-Jul  09-Jul
3725 369 360
380 376 365
380 377 370
380 375 360
375 372 365
3775 3738 364
3.536 3.271 4.183

16-Jul

360
362.5
362.5

360

360

361
1.369

23-Jul
360
360
360
360
365
361

2.236

30-Jul
360
361
361
360
362.5
360.9
1.025

06-Aug

360
365
365
360
355
361
4.183

13-Aug

360
361
311
360
362.5
350.9
22.328

20-Aug Mean
360 362.775
360 366.3
310 357.15
360 364.5
360 364.7
350 363.08

22.361

SD
4.706
7.254

25.530
7.619
6.106

12.697

Table 4 Weekly variation of turbidity (NTU) in studied treatment cages during
the period of study

Treatments
control
Cd 0.5 mg
Cd 1mg
Cd 2mg
Cd 3mg
Mean

SD

18-Jun 25-Jun

2.8 3.75
2.85 4.2
2.9 3.6
2.8 4

16 1.9
2.59 3.49

0.555 0.918

02-Jul

3.25

3.5

3.25

3.35

17

3.01

0.739

09-Jul

1.925

16

2.2

16

14

1.745

0.316

Turbidity- 2018

16-Jul

2

1.9

12

2.15

11

1.67

0.484

23-Jul

3.2

2.6

2.05

3.15

15

25

0.729

30-Jul

2.575

2.2

1.6

2.65

13

2.065

0.596

06-Aug
0.85
1.2
0.4
1.2
0.75
0.88

0.337

13-Aug
1.45
0.75
1.3
1
1.65
1.23

0.358

20-Aug
1.25
2.35
0.9
1.15
1.25
1.38

0.561

Mean

2.305

2.315

1.94

2.305

1.415

2.056

SD

0.960

1.039

1.054

1.045

0.333

0.958

Table 5 Weekly variation of DO values (mg.I") of studied treatment
cagesduring the period of study

Dissolved Oxygen(Do) — 2018

Treatments 18-Jun 25-Jun
control 6.6 5.745
Cd 0.5 mg 6.87 6.01
Cd 1 mg 6.96 6.005
Cd 2 mg 6.905 5.92
Cd 3mg 6.52 5.65
Mean 6.771 5.866
SD 0.197 0.161

02-,

Jul

6.17

6.4

35

6.48

6.41

6.08

6.3

0.1

5]

78

09-Jul
7.46
7.735
7.915
7.895
7.395
7.68

0.242

16-Jul
9.1225
9.605
9.325
9.205
9.34
9.3195

0.183

23-Jul
9.8225
10.18
10.27
9.535
9.92
9.9455

0.294

30-Jul
9.47
9.89

9.795
9.37

9.625
9.63

0.217

06-Aug
8.425
9.035
8.385
8.88
8.77
8.699

0.285

13-Aug
8.095
8.585
8.805
8.18
8.235
8.38

0.302

20-Aug
8.14
7.7/
8.315
9.02
8.235
8.284

0.473

Mean
7.905
8.2055
8.2255
8.132
7.977

8.089

SD
1.396
1.481
1.410
1.309

1.512

1.370
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Table 6 Weekly variation of BOD5 values (mg.I1) of studied treatment
cagesduring the period of study

Biochemical Oxygen Demand (BOD5) — 2018

Treatments  18-Jun  25-Jun  02-Jul  09-Jul  16-Jul 23-Jul 30-Jul 06-Aug  13-Aug  20-Aug  Mean SD
control 5.3625 4.655 5.01 6.065 5.53 5.6425 5.5875 5.4125 5.7775 4.5975 5.364 0.476
Cd 0.5 mg 4.25 2.67 3.455 5.825 5.53 6.035 5.78 5.025 4.92 3.72 4.721 1.149
Cd 1 mg 45 2.85 3.675 6.145 4.825 5.755 5.29 3.895 5.59 5.035 4.756 1.033
Cd 2 mg 4575 2.92 3.745 6.225 5.09 5.42 5.255 4.76 5.145 5.945 4.908 0.984
Cd 3 mg 3.28 2.5 2.885 4.06 5 5.535 5.265 4.47 4.83 4.575 4.24 1.035

Mean 4.3935 3.119 3.754 5.664 5.195 5.6775 5.4355 4.7125 5.2525 4.7745 4.797

SD 0.749 0.874 0.779 0.909 0.320 0.235 0.237 0.574 0.415 0.809 0.993

Table 7 Weekly variation of TDS values (mg.l-1) in different treatment
cages during the period of study

Total Dissolved Oxygen (TDS) — 2018

Treatments 18-Jun 25-Jun 02-Jul 09-Jul 16-Jul 23-Jul 30-Jul 06-Aug 13-Aug 20-Aug Mean SD

control 180 182.5 181.75 180 180 180 180 180 192.75 180 181.7 3.986
Cd 0.5 mg 185 190 187 180 180 180 180 180 199.5 180 184.15 6.515
Cd 1mg 185 190 187 180 177.5 180 178.5 175 196 178 182.7 6.622
Cd 2 mg 185 190 187 180 180 180 180 180 197.5 180 183.95 6.002
Cd 3mg 185 190 187 180 180 180 180 180 198.5 180 184.05 6.256

Mean 184 188.5 185.95 180 179.5 180 179.7 179 196.85 179.6 183.31
SD 2.236 3.354 2.348 0.000 1.118 0.000 0.671 2.236 2.632 0.894 5.789

Table 8 Weekly variation of sodium (Na*) levels (mg.I'1) at different treatment
cagesduring the period of study

Sodium (Na) — 2018

Treatments 18-Jun  25-Jun  02-Jul  09-Jul 16-Jul  23-Jul  30-Jul  06-Aug 13-Aug 20-Aug Mean SD
control 1.422 1.301 1.286 1.543 1.573 1.543 1.558 1.604 1.452 1.437 1.472 0.112
Cd 0.5 mg 1.316 1.271 1.271 1.362 1.589 1.573 1.581 1.604 1.475 1.468 1.451 0.136
Cd 1mg 1.331 1.301 1.286 1.362 1.604 1.543 1.573 1.664 1.468 1.437 1.457 0.135
Cd 2mg 1.331 1.271 1.271 1.392 1.573 1.543 1.558 1.604 1.437 1.422 1.440 0.125
Cd 3mg 1.347 1.301 1.286 1.392 1.558 1.513 1.536 1.604 1.460 1.437 1.443 0.110

Mean 1.350 1.289 1.280 1.410 1.580 1.543 1.561 1.616 1.458 1.440 1.452

SD 0.042 0.017 0.008 0.076 0.017 0.021 0.017 0.027 0.015 0.017 0.119

2018 o/ Ll Ll poledl) disnl) Luisal) p plal)  daSaall Lialelf da g bY) Aaa
84



Impact factor ISl 0.922 ‘\-.)-t.-),m ajw‘

Table 9Weekly variation of potassium (K*) concentrations (mg.l'1) at different
treatment cages during the period of study

Potassium (K)

Treatments  18-Jun  25-Jun  02-Jul  09-Jul  16-Jul  23-Jul 30-Jul 06-Aug 13-Aug 20-Aug Mean SD
control 0.222 0.184 0.203 0.260 0.468 0.547 0.507 0.388 0.507 0.311 0.360 0.140
Cd 0.5 mg 0.230 0.204 0.217 0.256 0.456 0547 0.501 0.364 0.501 0.302 0.358 0.133
Cd 1 mg 0.226 0.187 0.206 0.265 0.469 0.577 0.523 0.360 0.523 0.302 0.364 0.148
Cd 2 mg 0.236 0.208 0.222 0.265 0.449 0555 0.502 0.343 0.502 0.308  0.359 0.132
Cd 3mg 0.223 0.200 0.212 0.247 0.417 0.477 0.447 0.356 0.447 0.299 0.332 0.109

Mean 0.228 0.197 0212 0.259 0451 0541 0.496 0.362 0.496 0.304  0.354

SD 0.006 0.011  0.008 0.007 0.021 0.038 0.029 0.017 0.029 0.005 0.127

Table 10Weekly variation of Ammonia ion (mg.I") at different treatment cages
during the studied period

NH, -2018

Treatments Jun Jul Aug Mean SD
Control 1.064 0.192 0.572 0.609 0.437
Cd 0.5 mg 1.356 0.067 0.201 0.541 0.709
Cd 1 mg 1.259 0.116 0.207 0.527 0.635
Cd 2 mg 1.034 0.140 0.073 0.415 0.536
Cd 3 mg 1.021 0.109 0.158 0.430 0.513

Mean 1.147 0.125 0.242 0.504

SD 0.151 0.046 0.192 0.491

Table 11Weekly variation of nitrate (NO3) concentrations (mg.I) at different
treatment cages during the period of study

NO3
Jun Jul Aug Mean SD
Control 39.679 40.100 42.962 40.914 1.786
Cd 0.5 mg 40.542 40.341 37.088 39.324 1.939
Cd 1 mg 40.602 40.582 45.622 42.269 2.904
Cd 2 mg 39.618 38.514 45.191 41.108 3.579
Cd 3 mg 39.237 40.020 44.598 41.285 2.896
Mean 39.936 39.912 43.092 40.979

SD 0.606 0.812 3.505 2.488
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Table 12 Weekly variation of Phosphate (PO4) concentrations (mg.I'1) at
differenttreatment cages during the studied period

PO4-2018

Treatments Jun Jul Aug Mean SD
Control 4.063 9.138 14.500 9.233 5.219
Cd 0.5 mg 5.850 8.050 13.550 9.150 3.966
Cd 1 mg 8.375 7.500 13.300 9.725 3.127
Cd 2 mg 7.075 10.600 14.950 10.875 3.945
Cd 3mg 7.325 11.425 15.050 11.267 3.865

Mean 6.538 9.343 14.270 10.05

SD 1.650 1.660 0.804 3.562

Table 13 Weekly variation of total hardness (mg.CaCO3.1?) at
different treatment cages during the period of study

T.H-2018

Treatments Jun Jul Aug Mean SD
Control 241.250 250.750 245.750 245.917 4.752
Cd 0.5mg 277.500 254.500 265.500 265.833 11.504
Cd 1 mg 241.000 259.500 250.000 250.167 9.251
Cd 2 mg 243.000 255.500 249.000 249.167 6.252
Cd 3 mg 220.000 254.000 236.500 236.833 17.002

Mean 244.550 254.850 249.350 249.583

SD 20.702 3.150 10.482 13.253

Table 14 Weekly variation of calcium ion (mg.l') at different
treatment cages during the studied period

Ca -2018

Treatments Jun Jul Aug Mean SD
control 25.000 23.000 23.675 23.892 1.017
Cd 0.5 mg 25.000 23.000 24.000 24.000 1.000
Cd 1 mg 25.000 23.000 24.000 24.000 1.000
Cd 2 mg 25.000 22.700 23.800 23.833 1.150
Cd 3 mg 24.800 23.000 23.750 23.850 0.904

mean 24.960 22.940 23.845 23.915

SD 0.089 0.134 0.148 0.863
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Table 15Weekly variation of sulphate concentrations (mg.I") at
different treatment cages during the period of study

SO4~ 2018

Treatments Jun Jul Aug Mean SD
Control 122.250 102.750 112.250 112.417 9.751
Cd 0.5 mg 134.000 103.500 118.500 118.667 15.251
Cd 1 mg 123.500 122.500 123.000 123.000 0.500
Cd 2 mg 118.000 111.000 114.000 114.333 3.512
Cd 3 mg 130.500 92.500 111.000 111.333 19.002

Mean 125.650 106.450 115.750 115.95

SD 6.480 11.128 4.950 10.964

Table 16 Weekly variation of chloride (ClY) concentrations (mg.I-
Dat different treatment cages during the studied period

Cl - 2018

Treatments Jun Jul Aug Mean SD
Control 24.500 25.750 25.000 25.083 0.629
Cd 0.5 mg 22.000 29.000 25.000 25.333 3.512
Cd 1 mg 21.000 23.000 21.500 21.833 1.041
Cd 2 mg 25.000 28.500 26.500 26.667 1.756
Cd 3mg 20.000 29.000 24.500 24.500 4.500

Mean 22.500 27.050 24.500 24.683

SD 2.179 2.636 1.837 2.832

Table 17 Weekly variation of magnesium ion (mg.I"!) at different
treatment cages during the study period

Mg — 2018

Treatments Jun Jul Aug Mean SD
Control 43.428 46.951 45.190 45.190 1.761
Cd 0.5 mg 52.235 47.862 50.049 50.049 2.187
Cd 1 mg 43.367 49.077 46.222 46.222 2.855
Cd 2 mg 43.853 48.287 46.070 46.070 2.217
Cd 3 mg 38.387 47.741 43.064 43.064 4.677

Mean 44.254 47.983 46.119 46.118

SD 4.994 0.779 2.532 3.408
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Significant differences in ALP and GOT levels were found
between all treatments and control. The total mean serum
cholesterol in control, T1, T2, T3 and T4 were 80.8+£22.808
mg/dL. With increasing Cd concentration, serum cholesterol
in blood was decreased. HDL values in control and
treatment cages were lower than LDL values.

TG is used to evaluate lipid metabolism in fish species;
highconcentrations may occur with nephritic syndromeor
glycogen storage disease (Bernet et al.,, 2001) Oral
exposure ofmetals especially cadmium in the present
researchinduced a significant rise in blood TG level in
thecarp juveniles and agreed with results obtained by
Mohiseni et al., 2016. The levels of blood Cholestrol
weresignificantly increased in the animals treated withmetal
while the level of increased in cages treated with 0,5 and 1
ppm and decreased at cages treated with higher cadmium
levels, and not agreed with results obtained by Mohiseni, et
al., 2016.The increased levels of cholesterol progress
weakness in the body and swimming capability of the fish
(Brake, 1997) was observed in our study.

Plasma enzymes such as alkaline phosphatase (ALP),
alanine transaminase (ALT), and aspartate transaminase
(AST) are considered important plasma markers to
investigate the health of animal species in concern.
Likewise, other plasma biomarkers such as triglyceride and
urea commonly are used to detect health of animals
(Mohiseni, 2016).Tietz (1987) and Campbell (1984)
described that these enzymes liberate to the blood stream
when the hepatic parenchyma cells are damaged. De smet
and Blust (2001) described that there is an increase in the
activities of GOT and GPT in Cyprinus carpio exposed to
cadmium.Continuous exposure to sub-lethal cadmium
concentrations lead toin significantly elevated levels of both
AST and ALT activity inC. carpio exposed to 0.5, 1 and 3
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mg/l Cd of 71-days (Oneret al., 2008). Transaminases like
ALT and AST play important role in amino acid and protein
metabolism and they may release into the plasma following
tissue impairment and dysfunction. EI-Naga et al. (2005)
showed that plasma enzymes (AST and ALT) were greatly
affected by exposure to Cd in fish and after a transient
reduction during the first 2-days, activity of enzymes
increased to reach levels similar to the control value.
Similarly, Thirumavalavan, 2010showed that the levels of
ASTand ALT activity enhanced in the tissues of
Oreochromis mossambicus exposed to cadmium chloride
due to necrosis and increases in the permeability of cell
membrane causing in the damage of tissues after 7 and 14
days.Different factors such as life history, water quality, and
exposure duration and cadmium concentration influence
ALP activity. The present study presented a linear pattern of
increasing ALP over time with Cd exposure resulting in
recognizable physiological and functional alterations after
30-days.Bonda et al. (2007) reported that after long-term
exposures to low concentration of this metal-induced
disfunction of kidneys.

Negative correlation was found between HDL and
triglyceride, Bilirubin total, amylase, GPT, GOT and ALP.
Mean values of creatine in control cages were lower than
treatment cages. Values obtained for various blood
biochemical parameters in thecurrent study for the fresh
water C. carpio fingerlings were found to be normal and
indicating healthy condition for the fish andthriving well in
the aquatic body with favorable environmental conditions.
Results of present study presented negative correlation
between Bilirubin direct and lipase, HDL, LDL and Bilirubin
indirect.

High levels of amylase were recorded in blood of C. carpio
treated with cadmium particularly in cages treated with

2018 o/ Ll Ll poledl) disnl) Luisal) p plal)  daSaall Lialelf da g bY) Aaa
89



Impact factor ISl 0.922 ‘\-.)-t.-),m ajw‘

2ppm with values of 984U/L if compared with control blood
samples with a value of 108 U/L. The blood of common carp
exhibitedvital increase in amylase during 71 days of heavy
metal intoxication. This might be due to the wvulnerable
stress induced by the heavy metals resulted in
hyperglycemia which inturn increase in amylase levels.
Earlier investigation proved that, cadmium modulate the
metabolism of carbohydrates, causing hyperglycemia by
stimulating the glycogenolysis in some fresh water fish
species (Zikic et al., 1997; Levesque et al., 2002). Similar
trend with characteristic hyperglycemia was observed in
common carp throughout our experiment and the
experiment of Vinodhini and Narayanan,
2009.Hyperglycaemic response in this study is an indication
of a disrupted carbohydrate metabolism possibly due to
enhanced breakdown of liver glycogen and mediated
perhaps by adrenocortical hormones and reduced insulin
secretory activity (Parvathi et al., 2011). Indeed, prolonged
stress after metal toxicity exerts weakness and hypoxic
condition with the inability of hepatocytes to propagate the
regular cellular metabolism (Heath, 1995). The decreased
glycogen content in fish, which was also observed during
the present study, alters the enzymes of carbohydrate
metabolism and might be utilized in the formation of
glycoproteins and lipids (Levesque et al., 2002) (see Table
18)(Figurel).

Table 18 Mean values for biochemical parameters in C. carpio blood.

Biochemical Analysis
test name Unit control Con. (0.5) Con. (1) Con. (2) Con. (3) Total mean SD
Chol mg/dL 93 100 99 57 55 80.8 22.808
TG mg/dL 239 246 215 276 281 251.4 27.337
HDL-D mg/dL 29.2 32.3 25.3 8.2 8.4 20.68 11.571
LDL D mg/dL 33 38.1 43.3 16.9 12.1 28.68 13.554

Urea mg/dL 13 17 12 19 14 15 2.915
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Bil total mg/dL | 0.76 0.88 0.8 0.89 0.62 0.79 0.110
Bil D mg/dL 0 0.05 0.01 0.07 0.07 0.016 0.053
ALP uiL 70 79 45 235 526 191 201.657
Crea mg/dL | 0.38 0.58 0.43 0.46 0.41 0.452 0.077

Lipase UL 13 56.1 13.6 9.1 10.5 20.46 20.007
AMYL UL | 108 369 101 984 211 354.6 368.136

Bilirubin indirect | mg/dL | 0.76 0.83 0.79 0.96 0.69 0.806 0.100
VLDL mg/dL 48 49 43 55 56 50.2 5.357
GOT uiL 208 28 1872 166 1741 803 919.650
GPT uiL 139 284 132 227 197 195.8 63.346

Biochemical Parameters of Blood
2000 } — i T .
- _ —
1500 } F——
1000 + - 1 . ) [| —
500 4 *-F_' :_—‘ = ‘1_ _ T I| —
BN Ay S &)
CQO ’\00\;0 0\0 ,\Q:b \?} ré = -‘-.'r __-_I_ ; : . ’ [
ARSI ?§ & & o — .
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Figure 1 Biochemical parameters of C. carpio blood in control and

treatment cages.

The initial body weight mean value of C.carpio in (control,
1mg, 2mg, 3mg cages) were 4.412, 4.035, 4.15, 4.17,
4.235gm respectively, while the mean of final body weight
were ranged between (6.7 gmin 2mg cage and 11.15 gm in
3mg cage) during the study period. The final body weight
(weight gain) and specific growth rate of C.carpio in 2mg

cage

lower than other treatment and control

cages in

contrast, feed conversion ratio of C.carpio in 2 mg cage
higher than other groups. The total mean value of survival
rate was higher than mortality rate. Positive correlation was
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found between specific growth rate and weight gain, final
body weight and survival, while negative correlation found
between specific growth rate and feed conversion ratio and
mortality were found during the study period.

Nosignificant effect of several lethal and sub-lethal dosesof
cadmium on growth rate in different fish specieshas been
reported (Ossana et al., 2009).Reduction of growth rate in
common carp fish(C. carpio) after cadmium exposure
wasreported in several literatures (Hans et al., 2006).

Dietary cadmium reduces fishgrowth rate as 10 mg Cd per g
food in Golden fish(Carassius auratus gibelio), but in lower
dose, thedeceasing effect has not been reported (Szczerbik
etal., 2006). Results of current study showed that the
cadmium effects on the growth even at 0.5ppm. Adversely,
low cadmium concentrationmay lead to elevation of growth
in some fish species(Sloman et al., 2003) which not agreed
with results of current study. Reports on this subject is
varying according to fish species, cadmium administrations
period, exposure way and also water quality parameters.

Cadmium is a deleterious agent for metabolism of anabolic
hormones and can delay growth hormone expression in fish
(Jones et al., 2005). Cadmium as a toxic element might be a
stressor agent for fish. Stress has several effects on fish
growth(Jentoft et al., 2005). The interaction of cadmium with
other micro and macro elements such as zinc, calcium,
which are essential for growth has been also demonstrated
previously (Witeska, 2001). According to our pervious study,
cadmium can also disturb bone metabolism in common carp
fishand caused to diminution of exposed fish growth.
Cadmium may cause to damagethe beta cells in pancreas
and so lead to decline the insulin hormone, this hormone is
responsible for cytoplasmic growth (Heath, 1987). Cadmium
can probably inhibit the absorption of some essential amino
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acid for growth and other essential nutrient for fish growth,

(see Table 19)(figure2).

Table 19 Growth performance and feed utilization of common
carp fed the experimental diets for 10 weeks.

Growth Performance

Parameters Control Cd 0.5mg Cd 1mg Cd2mg | Cd3mg | Total mean SD
EBW(Q) 4,413 4.035 4.150 4.170 4.235 4.201 0.139
FBW(g) 10.350 9.805 11.085 6.700 11.155 9.819 1.830

weight gain(g) 5.938 5.770 6.935 2.530 6.920 5.619 1.809
SGR (%day™) | 1.202 1.250 1.384 0.668 1.364 1.173 0.293
FCR 0.371 0.456 0.317 0.898 0.289 0.466 0.250
Mortality (%) 0.000 35.541 7.479 53.241 46.296 28.511 23.625
Survival (%) 100.000 64.459 92.521 46.759 53.704 71.489 23.625
Growth Performance and Feed Utilization
100 ~
80
60 H control
40 mT0.5
20 -
0 T1
mT2
mT3

Figure 2 Growth performance feed utilization of common carp

Conclusion

Nitrate and phosphate levels increase toward the higher
concentration and proceeding time of experiment.
Our results approve the sublethal effect of heavy metals

onCyprinus ¢

biochemical parameters.

arpio L.

fingerlings by using a set of
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Biochemical constituents such asGPT, GOT, Amylase and
triglyceride shows an increasing trend because prolonged
stress in fish creates adaptationdifficult and creates
weakness in fish.

Growth and serum biochemical parameters could
sensitivelyreflect environmental metal stress concerning
theeffects of metal contamination and fish health.

The present study has demonstrated that the effects of
sublethal concentration of heavy metalfor the exposure
period of 71 days proved to be toxic to common
carp(Cyprinus carpio L.).
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Abstract

Three types of heavy metals were selected to be treated
using Oscillatoria chlorine from the wastewater of
Salahuddin General Hospital. The experiments were
conducted in three different periods (5, 10, 15) day in a row
and with attenuation rates (20%, 40%, 60%). Results
showed that the zinc component achieved a reduction of
days 5, 10, 15 to (53.64, 58.73 and 49.79%) to reduce 20%
respectively and 40% dilution was (20.84, 66.18, 73.28% )
Respectively.The 60% reduction was the removal rate
(22,48, 76,22 and 82.68%), respectively. While the copper
component recorded removal rates for days 5, 10, 15 to
(83.98, 96.54, 99.02%) to reduce 20% respectively, while
the 40% dilution was (87.21, 95.46, 99.18%) respectively,
while the reduction in mitigation 60 (85.75, 98.09, 99.79%)
respectively.The lead component achieved a reduction rate
for days 5, 10, 15 (22.18, 40 and 36.27%) to reduce 20%
respectively and 40% dilution was (46.97, 48.22 and
57.24%) or dilution 60% were (47.95, 68.98 and 50.83%),
respectively.

Keywords: wastewater, Heavy Metals, algae Oscillatoria
chlorine
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bl claldiuedl jumad & Cus Pseudomonas aeruglnosa
A gnall Gl yall eany Juad s «Soxhlet <iwall (adaiuwy jlea e\d;_u.u\_a
Column (CC) Hleshay Sl duaadll  2gee aladiily Leia
Ldl e giles S 430 lpaddiy Lie adSl &5 Al «Chromatocraphy
High Performance Liquid (HPLC) «hY1 e Jild
i gkl ddall Al il all s 43 Chromatocraphy
Staphylococcusaureus 4«si s o) aball Glbadl dubeall jLasl
« Chloramphenicol <Amikacin &labaall %)« v Ay dulua cuils
o 2 Amoxicillin s Erythromycin <Tetracyclin «Streptomycin
Refampicin< Naldixic acidCefixime, <hiladl dagie culs
Lulea Pseudomonas aeruginosadesi » iy Gentamycing
«Streptomycin «Gentamycin <Amikacin Glabaasll %Y« Ay
¢ Al pall 8 deadiual cilalicaall 4pa 4. glie il cua 8 Naldixic acidys
Srfiasipalll aca i) o A geaial) 4 il LS yall Japil) i) Ll o
ks bl 4l Glibaally 4 jlae pal FYL LEEY) 4k Hladiul
Odiie i s Ll (IS A sl S el o) gl el g 5 Sl sl
PN R P RIS - P P P PR Pt Sl 58y g s
s LA e e Al LS pall elad ST dpalis A ial
Minimum Inhibitory ¥ hddl 35S gl aaat &80 LS A jlaa )
sl il Ll ISl 5 A eaiall 44 gl LS el (MIC) Concentration

LS A

Abstract

This study aimed theinhibitory effect of some phenolic
compounds isolated from Hyssopusofficinales  against
staphylococcusaureas and pseudomonasaeruginosa , plant
extracts were prepareated by using soxhletapparatus,some
of phenolic compounds were separated from extracts by
using Column Chromatography (CC) , which specified and
identified by High Performance Liquid Chromatography
(HPLC). Results of antibiotics sensitivity test showed that
Staphylococcus aureas were (100%) sensitive to Amikacin,
Chloramphenicol, Streptomycin, Tetracyclin, Erythromycin
and Amoxicillin while it were resistant to Naldixic acid,
Cefixim¢« Refampicinand Gentamycin,and Pseudomonas
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aeruginosa showed (100%) sensitive to Amikacin,
Gentamycin, Streptomycin and Naldixic acid antibiotics
while it showed absolute resistant to anathor antibiotics, The
inhibitory effect of phenolic compounds was examined
using disk diffusion method in comparison with standard
antibiotics and turbidity method, Results showed that the
phenolic compounds had dispirited inhibitory effect
according to types and concentration of phenolic compound
and the types of bacteria, and Staphylococcusaureas
bacteria showed sensitivity to phenolic compounds more
than Pseudomonasaeruginosa,The Minimum Inhibitory
Concentration(MIC) of phenolic compounds which have
inhibitory effect against bacteria were also identified.

-

Introduction ; dadial)
Cua lgme Gl ) QD gl ST e o jliiely clil) Al 38l aie Gl Ja)
alad la 3l @lld ey ¢ jlall anvivg 5 Leie ddall pany 2a18 aulial 5 ailialy Jial
Osiall clail) @3 3l (i€l ol Calle &5 4 Aadlil) 5 5 jlcall o) 51y Gy il
Al Jady g 55l maly 5ed Al s (il yal g duzal yal (e amy il B 43ldny
Agdlal) 5 Aaledl slal) A gany Jal ey Ll Jal (e Laild 01y Ly ) puall s
Gl Cojegle sl Clie ) b clly agxic (VAA ¢ dgana 5 das) Al
Gl gl gy Jull gl g 3 lan Jia Baa jall daadll &l jlaadl 1 dall
(hally agijlan Aolay die (g peaall Heill 28 ¢ ap e g cledlll (sl g
szl Cliia g dlae ) 8 Gl da Hally Al ASladl) e ) gaaing | 58
Cy 3 seY) 20 Jia il 3V e paall Z3e 8 axdiid Y1 aads @l e
(hsae) Wt s Ol Jlea deal alieS diadly o sill aladial s ¢ g 5 Al
Lidall 11 e 4 9 dadlal) claagll (e L e gl a3g ¢ (Y49A
Zoadl 8 Anlil) g1 Y e aaell agelaiind et eladill (g pe suall 33
il 5 (sl 5 Bae Y i 8 S Aglall i) of LS ¢ (VAAY (s saall)
el WS daplall Qi VL (il o3 (g gl e Jai Gl choa g ) cdaasl)
Ll agdl 3 calall Clie ) e 5 anall dghll 86l Jlaar () spisall
Als (VA ard ) Aalisall (gal Y] ZOkad Apadlall Cldia gl 22 () geddiay
Gl g g Jadl a8 cl jloaall Bl e UL J8) 4udlaY 5 jlaall oS5
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Giob oo (alus Ay ale Al La) dess alie V) Jsu ol @31 gl
JE 3 e adl & dpdall Clie W) dpaal e J5 Sl dd ) GudaY) e i
¢ (VAA cclaall) Maludl W1 ela JS e elid Lild cola gl dally WSile” (Ua)
k) lie Y aladinl ) coal 3l bl aal of A sl (e il Ll
Glal ST Ll o 1S 138 (e aa Y1 5 (LgidlS A1 5 Lale (gl A g g g ji5 2
SN e clilill s 6a35 ¢ (Konning et al., 2004 ) duilall Ll il 4l
s Biological compounds 4l lS b peud Sl GlS pall e
Phenolic Compounds &dsudl <lS ) eaal (e dlladll LS )
<ldlille Alkaloids <ludldl ¢ Volatile oils s bkl syl Gl
e 5 Glycosides a3y Saponins Gl sballe Tannins
JS (B 2l iy A illeall 45 65 dpapda 200 63S (5 5SH La LLe ) gall 0
Ladlall LS el el delia 4 Jaxy ddlide S0 i Al dawsy)
Mahalingam, et al. e s i jeall adl a2l o B2l 2 deddiual)
. (2011)

Phenolic Compounds :&sidll e sl

el LS i A elliais Al o) aV) (& aul s (g2 CLS jall o2a 2a)
@ A0 Sy Q) ) saals iS5 s Ao geas Alda dgle ) ddla e
Oran and ) <bill g (A 2w OIS JG S Baa g ae Jasd i Cua 2l
oada Jie € il s g L Leie ddlide JS3L 2 55 ¢« (- Raies, 2000
CobesS s A gid JanS 5 )08 Ao genay asaall Cinnamic acid <lwbisd)
oads Jie Syl diee 4 L iy Caffic  <dlslly Coumarin
<y &Il Chlorogenic <555 Protocatchuic <l salS iyl
LS pal) bl i g ¢ Agdall LKl 3alizas Cilayia Geran aaf < Queinic
3 (Sl el e i e Jad 0 S 5l L sad ie Al B ) ey el 43l il
(Vincenzo etal ., 2006) 4xa ol cliba¥) s 4l JlesS

DAl gLl s yal) A

Yl A Lgaladinl die ) 4ds cilall o g 3508 Lpaal 230 5dl) LSyl
@ dAy A Sl (o sSE b agud (g8 La e 5 dael )l dpeliuall y dpdall
iy Anlall Aall 8 4y s )Y apkati b aalds ¢ Aglall dawaV) s
par (& 0355 Y Gand daly Ul axdy ¢ Clay 3V any dlled
an Cud gl A b Lege 150 cumlip ¢ Aalall Gl Lealaainy clilall
520 aliae JalaS age s asi LS AN 3 degall Lygall LSl
LS yall Jaxig ¢ Sl gapel) Gam g Jid g 1SN BauS) 2 Cus Antioxident
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SV e Db LS sh gl e gliall Ada e Al g ganall Ciliall i) 85 e
O (e A gead) alimall Jaydally ) siall aladi wY) (e At Al
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Qe 0l lglee 84l gl 8 3 agally Alladll il oKl (e 2aall
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.al ., 2009)

MaterialsandMethods :Jeadl & g 2 gall
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cibkiy Hyssopusofficinales sl glud) <l 4y padll o) 52 sen o
8 5 a5 sl cole Lgnnsy I b i 5 Ll oLally il 75 T
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o Ve [ uie da Ve iy () () (3 sanall) A pall a8 Aslall el ya
(YY-£A) Com Lo gl 5B Agia) 5l adAiny) dglee <yl s S (3 smase
b padiall Codall () el aal s dedtisal) Clpdd) £ 53 e g 53 JS el
Ge paldiudll ge 3oke say Extract galiiuall o deasi Bers Slead
ua&iuud\os;.gld\dmégg\ Glaldtiull jﬁjgum‘%w\@agﬁ\
(Rotary Vaccum Evaporator) sl il Slea aladduly Sl
Gbis Jo (YO) Lldias Crude Extract &l galiiuddl e Jgpaall
o seall L jad are el (ol &SIy aud) eSae A b S cilaliig)
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oo Cigul s Adlite Cudys ((JsEY) 5 JEY) DA ¢ GlaSell ) cilule
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Dl GUS el (s g Juad o3 )Majors , 2001 ( Awkdl) 5 4 il Lualall
<,4 w4l Shimadzo LC-2010 AHT g «HPLC
Lk gl cld dgilie cilad e Leiids 2 4S5 1Y) Macherey-Naged
Ay [dal Gl e juy sl sili 28052 sall Johall aladiuly 5 iy Sl o))
Acetonitril80%:water 20%)( oot Jicd & jate sy @810 sadl

2018 o/ Ll Ll poledl) disnl) Luisal) p plal)  daSaall Lialelf da g bY) Aaa
114



Impact factor ISI 0.922 ‘\.\.\.\.\S\ ajw‘

AAJJ‘:AJ ¢ ).m.d.a(250><0 46) Jals C18 twa\ J gac ?‘ML’J
. U.V.-Vis.detector SPD-20A ¢ s (» «sliSa s 2°60 3.

A geaial) Ll il AU all pandsi goal 1 Al sldl) CLS jal) (asdlis
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species- g5 N Aaldlly A5 e COleldl ae AL Dyl
gogaall Kl papais J dage Uil by 32c8 & gpecific.reactions
.( Valenza, et al.,2008 ; Sanguinetli, et al.,2007)
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30 Tetracycline

15 Erythromycin
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10 Amikacin
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Chromatogram
mV
[
| '
1000 ‘
500
0 ,.', — _—
T T v T T U v v Y Y v ' 1 v —v
0 25 50 7.5 min
280nm
Peak Table
[Pk T RetTime | Ares | ileight I Ares % | Theight %
| 1 1061 | 2571999% 1393105 | 109.000 | 100400
Totsl 257190 1399105 | 100.000 | 100.000
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2000 i R
[ | |
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1500 | | “
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J \
500 \
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/ \
[ 4 . —
' v v ' ' ' v v ' Y ' ' Y v ' v '
0 25 5.0 7.5 min
280nm
Peak Table
Pealdt Ret. Tiwe | Arva | Height | Aren " ; Heght %6 |
—i 2361 100865411 ] 2238065 100,000 100.000 |
Twtal 100nAS411] 220044 | 100,000 100,000

2(Y) Jsad
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HPL C 4ilas aladiuly
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Chromatogram
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2000+
1000
o+t =
T v ¥ i Y 1 T v ' ' ' t ' {
0 25 5.0 7.5 min
280nm
Peak Table
Peakd | Het Time | Ares Heght | Arvs % Height %
1) 2692 2107y 2901044 l 100,000 | 109.000
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2018 of LM L) poleal) ssel) Laisal) o glel)  daSaal) Lialel) da g b¥) Uaa
121



Impact factor ISI 0.922

i) o tal
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J
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_ Tual | 911148 W56 |  1oa0m 108,000 |
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[ Peanv | Ret. Thare | Ares T “Height ] Ares } Helght %6
il 1% 10414 17T T 3amed | 1asn
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Cinnamic acid bl aala il g (Aada 1 (8)Jsddl
_AJ\JQU&‘QQH&JJ@‘)’\(M” | G paddiall g J gadall

2018 of LM L) poleal) ssel) Laisal) o glel)  daSaal) Lialel) da g b¥) Uaa
123



Impact factor ISI 0.922 ‘\,,t-\*m ajw‘

Chromatogram
mv
500
250
/
f |
|
0 . ‘
' ' ' ' v .
0 2.5 5.0 7.5 min
280nm
Penk Tahle
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Staphylococcusaureus Pseudomonasaeruginosa
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