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FORWARD

Years 2013- 2014 were the success years of our Journal- The International Journal for
Sciences and Technology- 1JST. Great values were added to our Journal when it scored two
international impact factors: ICV: 4.32 and SJIF:3.735. Today, 1JST is coming for you all in
its third issue of volume nine for year 2014, as our deep belief in continuing the steps we
began since nine years ago with diversity of researches and elite experts of the Editorial
Board and Advisory Group. The members of Editorial Board, the Editorial Board Secretary
and I hope you will find this collection of research articles useful and informative.

The current issue comes to you while the Islamic World is celebrating Eid Al- Adha , which
gives me an opportunity to send you all my deep wishes and faithful prays to Allah for
peaceful times for all our beloved Arab and Islamic countries.

Finally, I would like to express my special thanking to the Editorial Board Secretary for her
faithful efforts in managing the scientific, design, technical and administrative aspects of the

Journal and for preparing this issue for final printing and publishing.

Editor-in-Chief
1JST
Abdul Jabbar Al- Shammari
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Using active and attenuated lactic acid bacteria to accelerate ripening of Gouda

cheese

Taghreed A.W. Al- Nashi and Paiman K. Faraj

Dept. of Food Sciences / Faculty of Agricultural Sciences / University of Sulaimani /Republic of
Iraq

ABSTRACT

Three combinations of Lactic acid bacteria LAB cultures were used with a final ratio of 1%, with addition of
attenuated freeze shocked Lactobacillus delbrueckii subsp. bulgaricus at different ratios (0.1%, 0.5% and 1%).
Cheese ripening was carried out under the same conditions and temperature (10 °C), with four different time
courses (0, 7, 14, 21 and 28 days). Chemical analysis data showed a significant decrease (P < 0.05) in moisture
content as ripening time increased. However, there were no significant differences in titratable acidity for all
treatments compared to their controls. Primary proteolysis data using electrophoresis showed that the asl-casein
degradation was greater than -casein degradation. Secondary proteolysis results showed significant increase in
(water soluble nitrogen) WSN and (trichloroacetic acid-soluble nitrogen) TCA-SN contents for all treatments
during ripening with the highest value for the treatments that contain 1% attenuated bacteria. There was a
significant decrease in lactobacilli count, at day 28, while lactococci count did not decrease during ripening. Best
sensory properties were for treatments that contained 1% attenuated bacteria. Cheeses with accelerated ripening
showed no bitterness.

Keywords: freeze shocked , Gouda cheese, ripening , accelerate , adjunct bacteria , proteolysis.
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INTRODUCTION

Cheese ripening is a complex balance between
glycolysis, proteolysis and lipolysis of the various
milk components. Proteolysis is a good indicator of
the rate of ripening and flavor development in
cheeses. The process is controlled by the action of
the proteinase enzymes which degrade the (proteins)
caseins, to oligopeptides, which are later
transformed into amino acids by intracellular
peptidases (1,2). Increasing attention has been
given to methods, which accelerate the cheese
ripening time as it is a costly and lengthy process.
One of the recognized means of accelerating the
process is to increase the bacterial enzyme pool in
the cheese without interfering with the activity of
the primary starter culture.

This can be achieved by introducing attenuated
whole LAB that are unable to grow and produce
significant levels of lactic acid but are still able to
provide active ripening enzymes throughout the
cheese ageing process. This technique has been
shown to accelerate the ripening process and to
improve the overall quality of the end product (3).
The objective of the current study was to investigate
the influence of Lactobacillus helviticus and
attenuated freeze shocked Lactobacillus delbrueckii
subsp. bulgaricus on the proteolysis pattern and
sensory properties of Gouda cheese.

MATERIALS AND METHODS

Active strains culture:

Lactococcus lactis subsp lactis and Leuconostoc
mesentroides subsp cremoris, were cultivated by
growing 2 times at 30 °C overnight in 12% (w/v)
sterile reconstituted skim milk (RSM), whereas
Lb.helviticus was cultivated by growing two times
at 37 °C overnight in 12% (w/v) RSM. The count of
each bacteria was estimated by plating on MRS or
M17 agar before its addition as starter culture.

Attenuated strains culture:

Overnight adjunct Lactobacillus delbrueckii subsp
bulgaricus (45 °C for 18 hrs.) were obtained from
(MRS) broth. Cells were harvested by centrifugation
(at 4000 g for 30 min, 4 °C). The cell pellet was
washed twice with 0.01M potassium phosphate
buffer, pH 7, and resuspended in the same buffer to
obtain a total viable cell concentration of
approximately 10° CFU/ml by using stander curve
of Lb. delbrueckii subsp bulgaricus (4). Freeze
shock technique was carried out for attenuated Lb.
delbrueckii subsp bulgaricus by freezing the cell
suspension at -18 °C for 24 hrs followed by thawing
using water bath 40 °C for 10 min before using (5).
The survival and growth of Lb. delbrueckii subsp
bulgaricus was determined after attenuation using
MRS agar (37 °C for 24 hrs). There was about 10°
cfu/ ml of Lb. delbrueckii subsp bulgaricus before
attenuation which decreased by about 1 log after
attenuation reaching about 10% cfu/ml.

Cheese manufacturing:

Cheeses were made according to (6). Twelve
cheeses (Triplicates of three treatments) were
manufactured. The activated starter culture was
added as a mixture at a ratio of 1% v/v (80 ml starter
culture in 8 liter milk) to the pasteurized milk.

The three parts treated were as follows:

Treatment A: [0.50% Lactococus lactis subsp.
Lactis  (125x10°)  + 0.50%  Leuconostoc
mesentroides subsp.cremoris (133x10%)].

Treatment B: [0.35% Lactococus lactis subsp.
Lactis  (120%10°%) + 0.35% Lactobacillus
helviticus (145x10%) + 0.30% Leuconostoc
mesentroides subsp. cremoris (130x 10%)].
Treatment C: [0.15% Lactococus lactis subsp. lactis
(122x10%)  + 0.60% Lactobacillus helviticus
(140x10%) + 0.25% Leuconostoc mesentroides
subsp. cremoris (132x10%)] with addition of
suspensions of attenuated cultures of Lb. delbrueckii
subsp. bulgaricus (130x10® cfu/ml) at levels of
0.1,0.5 and 1% v/wt) individually just before rennet
(control with no attenuated cultures was made for
each treatment), and named as follows Ac , Al, A2,
A3 for control, 0.1, 0.5 and 1% of Lb. delbrueckii
subsp. bulgaricus respectively and the same was
followed used for the rest treatments. Cheeses stored
at 10°C to ripe for 0, 7, 14, 21 and 28 days.

Chemical analysis :

Moisture content was determined according to (7).
Protein content was determined using the Kjedhal
method) (8). Titratable acidity was determined as
lactic acid percentage according to (9).

Proteolysis assessment:

Electrophoresis was used to assess primary
proteolysis according to (10) with some
modifications by (11) Kjeldahl method was used to
determine WSN and TCA-SN (12-14).

Microbial analysis :

Lactobacillus and Lactococus counts during
ripening was estimated by plating the bacteria on
MRS and M 17 agar, respectively (15).

Sensory evaluation:
Sensory evaluation for cheese samples ripened for
30, 60, and 90 days were organoleptically assessed

(16).

Statistical Analysis:

Data collected for all parameters were analyzed by
two-factorial analysis in a completely randomized
design (CRD). Means with significant differences
were compared by Duncan’s multiple range tests.
SAS program was also used (17). Different
treatments were given different letters.

Vol. 9, No.3, September 2014 7
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RESULTS AND DISCUSSION

Moisture content decreased significantly (p < 0.05)
as ripening time increased as shown in table (1).
Table (2) shows that the concentration of lactic acid
was not increased in cheeses made with the addition
of attenuated FS Lb. delbrueckii subsp. bulgaricus
at different ratios (0.1%, 0.5% and 1%) compared to
their controls, which made without attenuated FS
bacteria. The reason might be due to the fact that
stressed cells do not produce significant amounts of
acid during cheese ripening, but may retain protease
and peptidase activity (18).

Assessment of proteolysis:

Figure (1) shows electrophoretogram of cheese
samples taken at different time courses, which were
treated with different ratios of attenuated Lb.
delbrukii subsp. bulgaricus. Both B-casein and os-
casein showed weaker band intensities after 28 days
of ripening. Band intensity is correlated with the
protein breakdown. Protein degradation level of as-
casein was greater than that of B-casein. as- casein
and P-casein showed similar degradation patterns in
all treatments (A1, A2, A3, B1, B2, B3, C1, C2 and
C3) after 7 days and 28 days of ripening.

The pattern and the rate of proteolysis were higher
in cheeses treated with attenuated Lb. delbrueckii
subsp. bulgaricus compared to the pattern of
cheeses made without attenuated Lb. delbrueckii
subsp. bulgaricus. The increase in proteolysis might
be correlated to higher peptidiolytic activity and
higher rate of (19, 20).

Attenuated FS Lb. delbrueckii subsp. bulgaricus
added at different ratios (0.1%, 0.5% and 1%)
caused an increase in WSN and TCA-SN levels for
all treatments compared to their controls after 28
days of ripening. This probably is related to the
breakdown of proteins and peptides. While different
ratios of attenuated Lb. delbrueckii subsp.
bulgaricus were used, the rate of proteolysis in C3,
C2 and C1 was higher than the rate in other
treatments for all stages of ripening (Figure 2).
Enhancement of proteolysis was observed in C3
after 28 days of ripening. On the contrary, the rate
of proteolysis in control samples were lower for all
stages of ripening (figs. 2 and 3). This might be due
to the release of intracellular proteinases of lysed
attenuated bacteria into surrounding cheese matrix
(21). In general, it was concluded that the attenuated
starter bacteria was successful in accelerating casein
breakdown and it was also clear that ripening time
for semi-hard cheese can be reduced to 7 days.

Microbial analysis :

The viable counts of lactobacilli in cheeses at
different stages of ripening are shown in table (3).
The actual numbers of lactobacilli retained at day
one attenuated FS treated cheeses, and they varied
from 38x107 to 103x107 cfu/g in all treatments. This
variation might be due to variation in cell viability
and cell retention during attenuation and cheese
making. In all cases, the initial lactobacilli counts in
adjunct-treated cheeses were higher than the counts
in control cheeses, which reflect the positive

retention of lactobacilli, and they declined by 1-2
log after 28 day of ripening, a similar results were
mentioned by (22-24) in which they demonstrated
that attenuated adjuncts in cheese curds undergo a
high rate of cell lysis, which consequently leads to
gradual reduction in cell viability (figure 3). The
decline in cell viability of attenuated lactobacilli
during ripening may not necessarily mean the cells
died, but they may have been injured to the extent
that they could no longer grow (25). Cell injury can
induce cell autolysis and permit the release of the
enzyme system more rapidly into the cheese curd
(19, 22,23). Also, the viability of starter lactococci
in cheeses during ripening for 28 days is shown in
Table (4). The counts of Starter lactococci were not
decreased as the ripening period increased (P <
0.05) probably due to the favorable conditions in
cheeses such as water activity, redox potential, pH,
salt and survival of unfermentable carbohydrates.

Sensory analysis of the cheeses :

The sensory scores of cheeses at different time
courses (0, 7, 14, 21 and 28 days) of ripening are
summarized in tables (5, 6 and 7). There was no
significant difference (p < 0.05) in the mean value
of colour for all treatments during ripening. The
taste and aroma scores were significantly higher (P
<0.05) in cheeses made with attenuated FS Lb.
delbrueckii subsp. bulgaricus which received the
highest taste and aroma scores and never developed
any bitter flavors as the panelists indicated.
Debittering activity was noticed in several cheese
trials that contain adjunct lactobacilli (20, 24, 26,
27). Cheeses made with Lb. delbrueckii subsp.
bulgaricus were described as having creamy texture
and less firmness in the early stages of ripening
compared with the control. There were no
significant differences in undesirable taste and
aroma and salt taste during ripening (0, 7, 14, 21and
28 days) in treatments made with attenuated FS
bacteria compared to their controls .The score of
general acceptance in treatments made with
attenuated FS bacteria were higher than their
controls. Among them the highest value of general
acceptance was in treatments made with 1%
attenuated FS bacteria.

Vol. 9, No.3, September 2014 8
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Table (1): Moisture (%) in treatments during ripening for 28 days

Sample types Ripening period
0 day 7 days 14 days 21 days 28 days
Ac 41.00+0.01b 40.98+0.02¢ 40.66+0.05f 40.00-+0.00h 39.65+0.031
Al 41.00+0.01b 40.90+0.03¢ 39.66+0.031 38.52+0.031 37.40+0.020
A2 41.33+0.02a 40.39+0.02d 39.33£0.06j 38.66+0.01k 37.43+0.01n
A3 40.33+0.01¢g 40.00+£0.01h 39.33+0.02j 37.66+0.02m 37.00+0.01p
Bc 41.33+0.01c 41.00+0.03de 40.80+0.03ef 39.92+0.01g 38.53+0.01i
Bl 41.66+0.01b 41.20+0.03cd 40.83+0.02ef 39.38+0.01¢g 38.53+0.02i
B2 42.00+£0.01a 41.96+0.05a 40.76+0.01f 39.86+0.02¢g 38.86+0.33h
B3 41.31£0.01c 41.00+£0.01de 40.73+0.04f 39.80+0.03¢g 38.50+0.03i1
Cc 42.33+0.03a 41.76+0.03¢ 40.63+0.02¢ 39.23+0.01k 38.16+0.00n
Cl 42.00+0.06b 41.72+0.01d 40.70+0.03f 39.56+0.00j 38.20+0.03m
C2 42.00+0.05b 41.70+0.03d 40.52+0.01h 39.20+0.03k 38.234+0.02m
C3 41.66+0.04¢ 40.67+0.02f 39.83+0.04i 38.33+0.021 37.66+0.040

Ac, Bc, Cc: cheeses made without attenuated Freeze shocked Lb. delbrueckii subsp. bulgaricus (control cheeses);

A1,B1,Cl:cheeses made with attenuated Freeze Shocked Lb. delbrueckii subsp. bulgaricus added at ratio 0.1%;
A2,B2,C2:cheeses made with attenuated Freeze Shocked Lb. delbrueckii subsp. bulgaricus added at ratio
0.5%;A3,B3,C3:cheeses made with attenuated Freeze Shocked Lb. delbrueckii subsp. bulgaricus added at ratio 1%.

Table (2): Titrable acidity (%) in cheese treatments during ripening for 28 days

Sanplctypes Ripening period
0 day 7 days 14 days 21 days 28 days
Ac 0.16+0.06g 0.17+0.03f 0.18+0.03¢ 0.19+0.01d 0.22+0.01a
Al 0.16+0.06g 0.17+0.01f 0.18+£0.01¢ 0.19+£0.01d 0.20+0.01¢
A2 0.16+0.01g 0.17+0.03f 0.18+0.01e 0.19+0.01d 0.21+0.01b
A3 0.16+0.01g 0.17+£0.01f 0.18+0.06¢ 0.19+0.01d 0.2140.03b
Bce 0.19+0.01f 0.20+0.01e 0.21+0.01d 0.22+0.01c 0.24+0.01a
B1 0.19+0.01f 0.20£0.01e 0.21+0.01d 0.22+0.01c 0.234+0.01b
B2 0.19+0.01f 0.20£0.01e 0.21+0.01d 0.22+0.01c 0.234+0.01b
B3 0.19+0.01f 0.20+0.01e 0.21+0.01d 0.22+0.01c 0.23+0.01b
Cc 0.19+0.12¢g 0.21+0.01e 0.23£0.01c 0.24+0.01b 0.25+0.27a
Cl 0.19+0.01g 0.20+0.01f 0.21+0.01e 0.22+0.12d 0.23+0.21c
C2 0.19+0.01g 0.20+0.01f 0.21+0.01e 0.22+0.12d 0.2340.29¢
C3 0.19+0.12¢g 0.21+0.01e 0.22+0.01d 0.23£0.01c 0.24+0.02b
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Figure (1): Urea-polyacrylamide gel electrophoretograms of cheese made without (control cheese: lane Ac,
Bc and Cc) or with added different ratio attenuated (FS) Lb. delbrueckii subsp. bulgaricus (lane A1, B1 and
C1 added at ratio 0.1%), (lane A2, B2 and C2 added at ratio 0.5%), (lane A3, B3 and C3 added at ratio 1%).
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Figure (2): Changes in WSN of TN in cheese treatments during ripening for 28 days

Table (3): Lactobacilli count cfu/g in different treatments during ripening for 28 days

Sample types Ripening period
0 day 7 days 14 days 21 days 28 days
Ac 40x106+0.10f 28x106+0.10f 24x106+0.26f 20x106+0.26f 16x105+0.27f
Al 38x107+0.69ab 32x107+0.69bc 24x107+0.69d 16x107+0.69¢ 12x106+0.26f
A2 39x107+0.69ab 32x107+0.69bc 26x107+0.69cd 20x107+0.69de 14x106+0.26f
A3 40x107+0.69a 36x107+0.69ab 27%107£0.69cd 22x107+0.26de 15x106+0.69f
Be 60%107+0.69a 56x107+0.37ab 52x107+0.38¢cd 42x107+0.69¢ 34x107+0.37f
Bl 59x107+025ab 52x107+0.37cd 50x107+0.69d 39x107+0.69ef 38x106+0.01g
B2 57x107+0.25abc 54x107+0.38bed 51x107+0.33cd 39x107+0.01ef 38x106+0.01g
B3 58x107+0.37ab 55%107+0.32abc 52x107+0.33cd 38x107+0.37ef 38x106+0.53g
Cc 100x107+0.69a 84x107+0.14bcd 74x107+0.37de 61x107+0.69f 50x107+0.69g
C1 102x107+0.37a 85x107+0.69bc 75%107+0.69¢cd 61x107+0.69f 58x106+0.26h
C2 102x107+0.37a 86x107+0.38bc 73x107+0.14de 62x107+0.15fF 59x106+0.43h
C3 103x107+0.37a 88x107+0.37b 74x107+0.69de 64x107+0.37ef 61x106+0.26h
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Table (4): Lactococci count cfu/g in different treatments during ripening for 28 days

S e Ripening period
0 day 7 days 14 days 21 days 28 days
Ac 100x107+0.69a 64x107+0.69¢ 52x107+0.37f 40x10740.69g 38x107+0.69g
Al 80x107+0.69¢ 66x107+0.37de 50x107+0.37f 39x107+0.70g 37x107+0.70gh
A2 84x107+0.25b 67x107+0.25de 50x107+0.37f 40x107+0.14g 35x107+0.70h
A3 80x107+0.70c 68x107+0.40d 51x107+0.40f 40x10740.69g 35x107+0.69h
Be 84x107+0.37¢ 74x107+0.70e 52x107+0.40g 48x107+0.6%h 36x107+0.691
Bl 85x107+0.37b 74x107+0.69¢ 53x107+0.69f 48x107+0.25h 36x107+0.701
B2 86x107+0.33a 75%107+0.69d 53x107+0.70f 48x10740.70h 38x107+0.69k
B3 84x107+0.70¢c 74x107+0.69¢ 52x107+0.33g 47%107+0.701 39x107+0.69j
Cc 60x107+0.70c 54x107+0.70f 50x107+0.69g 46x107+0.33j 38x107+0.25m
Cl 61x107+0.37b 56x107+0.69¢ 48x107+0.251 45x107+0.37k 39x107+0.69n
C2 61x107+0.69b 57x107+0.37d 49x107+0.40h 46x107+0.25j 39x107+0.70n
C3 62x107+0.69a 56x107+0.69¢ 48x107+0.70i 44x107+0.701 38x107+0.70m

Table (5): Sensory score for treatments (A) during cheese ripening for 28 days made without (control cheese) and with
attenuated FS Lb. delbrueckii subsp. bulgaricus

Cheese
Property S Oday 7 days 14 days 21 days 28 days
AC 8.00+0.01a 8.00+0.04a 8.00+0.02a 8.00+0.01a 8.00+0.01a
A 0.1% 8.00+0.01a 8.00+0.01a 8.00+0.01a 8.00+0.02a 8.00+0.02a
Color A 0.5% 8.00+0.02a 8.00+0.06a 8.00+0.02a 8.00+0.01a 8.00+0.03a
A 1% 8.00+0.01a 8.00+0.01a 8.00+0.03a 8.00+0.05a 8.00£0.01a
AC 6.40+0.54f 7.40£0.60ef 7.40£0.32¢f 8.00+0.60cde 8.00+0.60cde
A0.1% 7.60+0.58de 7.80+0.51de 8.00+0.49cde 8.00+0.20cde 8.00+0.49cde
Texture A 0.5% 8.00+0.40cde 8.20+0.60bcd 8.60+0.63ab 8.80+0.01ab 9.00+0.24a
A 1% 9.00+0.01a 9.00+0.20a 9.00+0.40a 9.00+0.24a 9.00+0.22a
AC 7.20+0.40d 7.40+0.37cd 7.60+0.01bcd 7.80+0.20bcd 8.00+0.24bcd
Taste and aroma A0.1% 7.404+0.40cd 8.00+0.49bcd 8.00+0.25bcd 8.00+0.63bcd 8.00+0.31bcd
A 0.5% 7.40+0.40cd 8.00+0.37bed 8.20+0.01abc 9.00+0.37a 9.00+0.24a
A 1% 8.40+0.40ab 9.00+0.24a 9.00+0.25a 9.00+0.20a 9.00+0.25a
AC 8.00+0.20b 8.00+0.24b 8.00+0.25b 8.00+0.24b 8.00+0.25b
No abnormal tast A0.1% 9.00+0.25a 9.00+0.24a 9.00+0.25a 9.00+0.25a 9.00+0.24a
and aroma A 0.5% 9.00+0.25a 9.00+0.24a 9.00+0.25a 9.00+0.24a 9.00+0.25a
A 1% 9.00+0.24a 9.00+0.25a 9.00+0.25a 9.00+0.24a 9.00+0.24a
AC 8.60+0.37a 8.40+0.25a 8.40+0.24a 8.20+0.25ab 7.20+0.37¢
Salt taste A 0.1% 8.60+0.25a 8.40+0.24a 8.40+0.25a 8.20+0.58ab 7.40+0.25bc
A 0.5% 8.60+0.24a 8.40+0.25a 8.40+0.20a 8.20+0.25ab 7.40+0.24bc
A 1% 9.00+0.24a 8.60+0.25a 8.40+0.25a 8.40+0.01a 7.40+0.28bc
AC 6.80+0.49d 6.80+0.25d 6.80+0.37d 7.60+0.49cd 7.60+0.31cd
General acceptance A0.1% 8.00+£0.24bc 8.20+0.25abc 8.4+0.25abc 8.60+0.24ab 8.80+0.25ab
A 0.5% 9.00+0.25a 9.00+0.37a 9.00+0.37a 9.00+0.37a 9.00+0.25a
A 1% 9.00+0.37a 9.00+0.24a 9.00+0.37a 9.00+0.20a 9.00+£0.25a
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Table (6): Sensory score for treatments (B) during cheese ripening for 28 days made without

attenuated FS Lb. delbrueckii subsp. bulgaricus.

(control cheese) and with

Cheese
Property T 0 day 7 days 14 days 21 days 28 days
BC 8.00+0.01a 8.00+0.02a 8.00+0.01a 8.00+0.01a 8.00+0.01a
B0.1% 8.00+0.02a 8.00+0.02a 8.00+0.04a 8.00+0.02a 8.00+0.04a
Color
B 0.5% 8.00+0.01a 8.00+0.01a 8.00+0.03a 8.00+0.01a 8.00+0.03a
B 1% 8.00+0.03a 8.00+0.02a 8.00+0.02a 8.00+0.02a 8.00+0.05a
Be 5.20+0.89f 5.20+0.54f 5.40+0.51f 5.80+0.49f 7.40+0.51cde
B0.1% 7.00+0.58¢ 7.20+0.60de 7.80+0.24bcde 8.00+0.44abcde 8.00+0.44abcde
Texture B 0.5% 7.40+0.81cde 7.80+0.73bcde 8.00+0.60abcde 8.20+0.51abed 8.40+0.37abc
B 1% 8.00+0.73abcde 8.20+0.54abed 8.40+0.60abc 8.60+0.58ab 9.00+0.25a
BC 5.20+0.81f 5.40+0.66f 6.00+0.44f 6.00+0.58f 7.40+0.58de
Taste and B 0.1% 7.20+0.71e 7.60+0.68cde 7.80+0.32bcde 8.00+0.20bcde 8.20+0.45abcd
Aroma B 0.5% 7.40+0.74de 7.80+0.24bcde 8.00+0.58bcde 8.2+0.24abed 8.40+0.25abc
B 1% 7.80+0.89bcde 8.20+0.25abed 8.40+0.37abc 8.60+0.25ab 9.00+0.28a
BC 8.00+0.24b 8.00+0.25b 8.00+0.24b 8.00+0.25b 8.00+0.24b
No abnormal taste
or odor B0.1% 9.00+0.25a 9.00+0.24a 9.00+0.25a 9.00+0.20a 9.00+0.24a
B 0.5% 9.00+0.24a 9.00+0.25a 9.00+0.25a 9.00+0.20a 9.00+0.25a
B 1% 9.00+0.25a 9.00+0.24a 9.00+0.24a 9.00+0.20a 9.00+0.28a
BC 8.80+0.40a 8.40+0.25ab 8.20+0.20ab 7.80+0.24bc 7.60+0.40bc
Salt taste B0.1% 8.40+0.25ab 8.40+0.24ab 8.40+0.37ab 7.80+0.25bc 7.60+0.24bc
B 0.5% 8.40+0.24ab 8.40+0.24ab 8.20+0.37ab 7.80+0.24bc 7.60+0.37bc
B 1% 8.40+0.24ab 8.40+0.40ab 8.20+0.37ab 7.60+0.40ab 7.20+0.57¢
BC 5.40+0.83d 5.40+0.51d 5.40+0.51d 5.40+0.51d 5.80+0.51d
General
Acceptance B 0.1% 7.40+0.54¢ 7.60+0.25bc 7.80+0.58bc 8.20+0.60abc 8.40+0.37abc
B 0.5% 7.60+0.80bc 7.80+0.24bc 8.00+0.45abc 8.20+0.25abc 8.60+0.37ab
B 1% 8.00+0.81abc 8.20+0.24abc 8.40+0.37abc 8.60+0.58ab 9.00+0.25a
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Figure (3): Changes in TCA-SN of TN

in cheese treatments during ripening for 28 days
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Table (7): Sensory score for treatments (C) during cheese ripening for 28 days made without (control cheese) and with

attenuated FS Lb. delbrueckii subsp. bulgaricus

Property Cheese samples 0 day 7 days 14 days 21 days 28 days
Ce 8.0040.01a 8.00:£0.02a 8.00£0.01a 8.00+£0.02a 8.00+0.01a
Color C0.1% 3.00£0.03a 3.00£0.03a 8.0020.01a 8.0020.02a 3.00£0.01a
oo C0.5% 8.00£0.02a 8.00+£0.04a 8.000.02a 8.000.02a 8.000.02a
C 1% 8.00£0.01a 8.00+0.02a 8.00£0.01a 8.000.03a 8.00£0.03a
Ce 6.60+0.37¢ 7.00+0.86de 7.00+0.25de 7.60+0.25¢d 8.00+0.20bc
Toxt C0.1% 7.6020.51cd 8.0020.37bc 8.2020.25bc 8.2020.24bc 8.40+0.37ab
exture C0.5% 9.00£0.40a 9.00£0.37a 9.00£0.31a 9.00£0.25a 9.00£031a
C 1% 9.00£0.54a 9.00£0.51a 9.00£0.24a 9.00£0.37a 9.00£0.25a
Ce 7.00£0.51d 7.00£0.70d 7.00£0.31d 7.20+0.25d 7.800.37be
Taste and aroma C0.1% 7.400.67cd 8.00£0.37b 8.00-£0.20b 8.00£0.37b 8.00£0.37b
C0.5% 9.00:0.66a 9.00£0.40a 9.00=0.20a 9.00=0.40a 9.00£0.22a
C 1% 9.00£0.40a 9.00£0.54a 9.00£0.67a 9.00:031a 9.00£0.28a
Ce 8.00-£0.24b 8.00+0.25b 8.00:£0.25b 8.00:£0.20b 8.00+£0.24b
B abn"gg‘jrl Ll C0.1% 9,000 24a 9.0040.25a 9.0040.25a 9.000.24a 9,000 24a
C0.5% 9.00£0.24a 9.00£0.25a 9.00£0.25a 9.00£0.24a 9.00£0.25a
C 1% 9.00£0.25a 9.00£0.24a 9.00=0.24a 9.00=0.25a 9.00-0.28a
Ce 8.40+0.20a 7.8£0.31ab 7420 30bc 7.40£0.31bc 7.200.20b
Salt taste C0.1% 8.40+0.40a 8.00+0.37ab 7.60+0.20ab 7.40+0.20ab 7.20+0.40b
C0.5% 3.400.40a 3.400.86a 7.80=0.20ab 7.60=0.20ab 7.40£0.25ab
C 1% 8.40+0.40a 8.40+051a 7.80£0.20ab 7,600 24ab 7.200.47b
Ce 7.40£0.73b 7.40£0.74b 7.80+0.24b 7.80+0.40b 7.80£0.20b
General acceptance C0.1% 8.80£0.49a 8.80+0.37a 8.80+0.20a 9.00=0.49a 9.00+0.25a
C0.5% 9.00£0.51a 9.00£0.51a 9.00£0.20a 9.00£0.32a 9.00£0.20a
C 1% 9.00£0.25a 9.00:037a 9.00=0.49a 9.00=0.29a 9.00-0.28a

CONCLUSION

Freeze shocked attenuated Lb. delbrueckii subsp.
bulgaricus was successfully used in accelerating
Gouda cheese ripening within a period of 7 days .
The concentration of lactic acid was not increased in
cheeses made with the addition of attenuated FS Lb.
delbrueckii subsp. bulgaricus at different ratios
compared to their controls which made without
attenuated FS bacteria. electrophoretogram of
cheese samples showed that the rate of proteolysis
were higher in cheeses treated with attenuated Lb.
delbrueckii subsp. bulgaricus compared to the
pattern of cheeses made without attenuated Lb.
delbrueckii subsp. bulgaricus. Attenuated FS Lb.
delbrueckii subsp. bulgaricus added at different
ratios caused an increase in WSN and TCA-SN
levels for all treatments compared to their controls
after 28 days of ripening. Best sensory properties
were for treatments that contained 1% attenuated

bacteria . Cheeses with accelerated ripening showed
no bitterness.
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Effect of obesity and height in Iraqi males: a biochemical approach
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ABSTRACT

Growth of human being is usually controlled by many hormones. Some of these hormones play roles in growth
during different periods of age, other continue to affect growth. A among these hormones, we have growth
hormone, the thyroid hormone and sex hormone etc.. . in addition, there are other hormones which play roles in
growth of human being but yet their roles in body mass index are more. These hormones are Ghrelin hormone,
which is negatively correlated BMI. Also we have leptin, which regulates food intake.

The current study was conducted for 50 male students whom were selected randomly aged (8-18 years) and
divided them into two groups: obese group and normal weight group, then, we studied these hormones, which are
related to growth.

The results obtained revealed that there are different changes in the level of hormones between obese and normal
weight people.

Key words: obstatin, leptin, Ghrelin, BML
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INTRODUCTION

The human being passes through his all life by
different stages of growth. The growth of body
means increase in weight, height and maturity of
organs.

When increase in weight over the threshold, it will
be considered as obesity.

Obesity is a complex condition, with serious social
and psychological impact affecting all age and
socio-economic groups. It considers so, since it is a
major contributor to global burden of chronic
disease and disability (like type 2 diabetes, cardio-
vascular disease, hypertension, stoke and certain
forms of cancers) (1).

The prevalence of overweight and obesity is
commonly assessed by using body mass index
(BMI).

BMI can be expressed as the weight in kilograms
divided by square of height in meter (2).

BMI over 25 kg/m? defines as over weight.

BMI over 30 kg/m* considers as obese .

BMI below 18.5 kg/m® is under weight.

Many hormones play an important role in
determining the body weight (BMI) either directly
through food intake or indirectly through food
metabolism. One of these hormones that play role in
body weight is Ghrelin.

Ghrelin is the natural legend of the growth hormone
secrelgogue receptor. It is a potent stimulator of
growth hormones secretion (2,3). Moreover, ghrelin
is also an appetite-stimulating hormone including
food intake and weight gain in human (4-6) and
promoting gastric emptying (7).

Ghrelin hormone is composed of 28 amino acid
peptides, predominantly produced by endothetial
mucosal lining of stomach (mainly the fundus) and
secreted into blood stream.

Ghrelin level in plasma is negatively correlated with
BMI (8) and its level decreases with weight gain
and obesity (9).

The other hormone, which involves in regulation of
body weight is obestatin, which was discovered
recently. It is composed of 23-a.a peptide encoded
by the ghrelin gene (9). This hormone has been
shown to suppress food intake and decrease gastric
emptying, therefore antagonized the orexigenic
effect of the ghrelin (10).

Leptin is another hormone that is involved in food
intake (in another word regulates body weight). It is
produced by adipocyte. Leptin appears to increase in
both boys and girls before the appearance of other
reproduction hormones related to puberty. Leptin; in
boys declines about the time when testestrone level
increases (9).

The aim of the current study is to reveal the
correlation between obesity and the height of Iraqi
teenagers' early adolescent males with the role of
different hormones.

SUBJECTS AND METHODS

Subjects:

Blood samples were obtained from 50 male students
been taken randomly from Private school (Al-Khad),
intermediate and secondary school (Baghdad city).
Age group taken was between (8 — 18) years. This
study was conducted between February 2013 to
September 2013.

Methods:
Males were divided into two groups:
1.  Obese group: if B.M.I is more than 30 kg\m2
2. Normal weight group: if B.M.I is
between18-25 kg\m2

In each group, males were subjected to measure their
weights and hights. The biochemical measurements of
Ghrelin, obestatin, leptin and growth hormones were
done using ELISA  technique (PHOENIX
PHARMSCEUTLCAL SINC).

Statistical analysis of the results was done using
student T-test and p-value less than 0.05 is considered
as significant.

RESULTS

Results obtained from this study are summarized in
table (1).

Table (1): The comparison between the two groups
involved in this study (obese and normal weight)

Parameter Obese male Normal weight
mean + SD male
(control) + SD
number 25 25
Age (year) 151+7 13 +7.5"
Height (cm) 140+7.3 157415.5 **
Weight (kg) 60+10.2 ** 45+12
BMI (kg/m) 34.5+3.2 ** 23.242.5
S. leptin (ng/ml) | 60+30 ** 10+2.2
S. ghrelin | 100+10.1 150425.5 **
(fmol/ml)
S. obestatin | 74+2.2 15+5.2
(ng/ml)
S. growth | 8 +3.1 15+23
hormone.
(ng/ml)

~ Non significant: P> 0.05
** Highly significant: P < 0.001

Table (2) illustrates a trial to elicit the correlation
between BMI, height and age in obese male, with
hormones related to obesity as S. Leptin, S.Ghrlin,
S.obstatin and S. growth hormones.
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Table (2): The correlation between BMI, height

and age in obese male, with hormones related to

obesity as S. Leptin, S.Ghrlin, S.obstatin and S.
growth hormones

BMI Height Age
(p-value) | (p-value) | (p-value)

S. Leptin +0.9 ** +0.75 ** 035~
S. Ghrlin -045 » +03" -0.6*
S. obstatin -0.65 * +0.8 ** -0.55 *
S.growth +0.5* +0.45" -0.56 *
hormone

**P>0.001 *P<0.01 ~P>0.05

From table (2), the following results were obtained:
1. Regarding growth hormone, there is a significant
negative correlation with aging, while the
correlation was significantly positive with BMI.

2. Regarding serum Ghrelin, results revealed
negatively significant correlation with aging, while
the correlation with height and BMI were non-
significant.

3. Serum obstatin showed a significant reduction
with aging and BMI, while positive correlation with
height was shown.

4. Serum leptin elicited highly significant relation

with  BMI and height, While no significant
correlation could be elicited with aging.

DISCUSSION

Actually, our growth is controlled by endocrine
gland of our body. These endocrine glands are
pituitary gland, thyroid gland, thymus gland and
some sex hormones (11).

Pituitary gland is situated in brain and it controls the
secretion of other endocrine hormones and the
growth of the bone. At the age of 18, the body gets
the approximately bone full maturity and after that
bones stop growing up, because after this age, the
glands responsible for growth, become less active
(11). On the bases of this fact, the subjects of the
present study were chosen with no significant
difference in age between obese subjects and
normal weight subject; as it is clear in table (1)
(15.1 + 7 year) vs (13 £ 7.5 year) (11,12).

The result of this study also revealed that the levels
of growth hormone and serum Ghrelin in obese
individual were significantly reduced (p< 0.001) (as
shown in table 1). The human growth is a complex
process starting at conception and completes in
adolescence at the time of growth plate fusion (13).
Growth can be divided into four phases (11):

1. Fetal: Where the predominant endocrine factors
controlling growth are insulin and insulin-like
factor.

2. Infancy: Where growth is mainly dependent upon
nutrition.

3. Childhood: Where the growth hormone-insulin-
like growth factor-1 (GF-1) axis and thyroid
hormone are most important.

4. Puberty: Where along with the growth hormone and
[IGF-1] axis.
The activation of the hypothalamus-pituitary-gonadal
axis to generate sex steroid secretion, becomes vital to
the completion of growth.
The results of the current study explained the fact that
central Ghrelin simultaneously regulate food intake. It
is well known that growth hormone is released from
the pituitary gland in a pulsatile fashion under the
control of growth hormone releasing hormone
(G.H.R.H) Ghrelin and somatostatin (13,14).
Therefore, when serum Ghrelin increases, it will
stimulate the release of growth hormone as shown in
table (1), but according to the type of food intake
during childhood and adipose tissue metabolism
through distinct mechanism, this explains the rapid
growth in obese children (early childhood) (4), while
the level of growth hormone decreases with aging as
shown table (2) (r= -056, p< 0.01). Ghrelin affects
energy hemostasis by stimulating growth hormone
secretion, therefore even if there is a feeling of hunger,
the level of Ghrelin begins to decrease, causing
suppression in growth hormone release (9). This
explains the short status in obese individuals when
compared with normal weight individuals with the
same age (5).
There were also significant differences in fasting
obestatin in plasma levels between two studied groups
(obese and normal weight individuals) with p< 0.05.
Serum obestatin decreases in obese individuals
consequently to the level of serum Ghrelin as shown in
table (1). However, the role of obestatin on energy
balance to elicit the role of obestatin on energy
hemostasis (15).
However, obestatin has been shown to suppress food
intake and decrease gastric emptying, therefore,
antagonizing the orexigenic effect of Ghrelin
subsequent studies on rodents had yielded
controversial results (16). According to the
controversy, it is important to understand how changes
in energy balance affect obestatin level in plasma of
human being.
The majority-but not all- of the studies showed that
fasting obestatin level in plasma is reduced in obese
comparing with normal weight individuals (13). The
current study agreed with those studies, therefore
supporting the role of obestatin in the regulation of
body weight and energy hemostasis (13).
In fact, leptin is exclusively produced in the adipocyte
to regulate the satiety centre in the hypothalamus
causing a decrease in appetite and increase in energy
expenditure (17). Serum leptin concentration is
directly correlated with BMI (as shown in table 2) and
the amount of fat (table 1), obese subjects showed
higher level than normal subjects and normal weight
subjects have extremely reduced leptin levels.
Balance between leptin and other hormones is
significantly regulated by nutritional status. The
balance influences many organ systems, including
brain, liver, and skeletal muscles to mediate the
essential ~ adaptation  process. The  possible
physiological functions of leptin and its signaling
pathways during childhood and adolescence include
control of food intake, energy regulation, growth
puberty, and immunity (18). Moreover, its secretion
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and possible roles in the adaptation process during
different disease states (obesity, malnutrition, eating
disorders, delayed puberty, congenital heart diseases
and hepatic disorders).
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ABSTRACT

The removal of suspended solids (S.S) presented in municipal and industrial wastewater (WW) is considered to be
one of the most important procedures of WW treatment. In the traditional techniques of treatment certain types of
coagulants and flocculants are used for this purpose such as alum (Al,(SO,4);.18H,0), FeCl; and polyamides, and
due to the use of these chemicals large quantities of slugs will be produced which will form an environmental
burden in order to be handled and treated in an environmentally appropriate way.

Electromagnetic field is used as a new technology in the treatment of the S.S presented in the WW as a
replacement for the traditional coagulants used nowadays. The use of the electromagnetic field enhances the
removal of the S.S and reduces the time required for the settling without the need for any chemicals addition.
Parameters of flow rate, contact time, exposure distance, total dissolved solids (TDS), electrical conductivity (EC)
and zeta potential are used to investigate their effect on the removal of S.S.

Experiments showed that removal of S.S increases as contact time, exposure distance and magnetic field increase
and flow rate decrease, they also showed that TDS and EC of the WW increase with increased magnetic field and
contact time, and that zeta potential decreases with increased magnetic field.

Key words: Electromagnetic, Suspended Solids, Wastewater, Treatment
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INTRODUCTION

Municipal wastewater (MWW) contains different
types of pollutants which are coming from many
sources such as the pollutants introduced into the
MWW collecting system with run-off rain water,
from domestic sources and small commercial
sources. The main pollutants present in the MWW
are organic such as bacteria and cell debris and
inorganic pollutants such as TDS and total
suspended solids (TSS).

Total suspended solids (TSS) include all particles
suspended in water which will not pass through a
filter. Suspended solids are present in sanitary
wastewater and many types of industrial
wastewater. These suspended particles are treated
and removed from water and wastewater by many
methods and technologies such as coagulation,
sedimentation and electromagnetic sedimentation.
Magnetic and Electromagnetic treatments for water
and wastewater attract a special attention due to
their safety, ecological purity, simplicity and low
operating costs. Magnetic treatment of water is an
attractively simple approach by which the water to
be treated flows through a magnetic field and
consequently changes some of its physicochemical
properties. Many researches have been published
concerning the use of the electromagnetic field in
treatment of water and wastewater (1).
Electromagnetic field was used to separate dyes in
wastewater with high efficiency and speed using
High Gradient Magnetic  Separation  with
superconducting magnet. The result showed that, all
the organic dyes were removed with high efficiency

concentration was observed but it was different
depending on the detention time. After 48 in the
domestic wastes the efficiency of P, removal was
about 15% (2).

EXPERIMENT AND METHODS

The samples of WW were collected from Al-Rustamia
sewage treatment plant from November 2013 to June
2014 by using plastic containers of (20L). The samples
were taken from the effluent of the biological
treatment stage by holding the open containers in the
opposite direction to the WW flow until they are
completely filled, then closed and transported
immediately to the laboratory within short time for
experiments. Figure (1) shows the flow diagram of the
work.

(5) 3) 2
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Figure (1): Experimental setup for the magnetization of
the sample: (1) Open tank with air bubbling for mixing
(plastic, 120L), (2) Circulation pump, (3) Flow meter, (4)
DC power supply (30V, 2Am), (5) Magnetization setup, (6)
Settling tank (length of 1m and 10 out lets for sampling).

by magnetic separation. In addition, it was shown
that one of the driving forces for adsorption of
organic dyes on the surface of ferromagnetic
particle is electrostatic interaction between the dye
and the particle, which can be control by changing

pH of the slurry (2). Magnetic field was tested as an
alternative to induce some improvements during the
textile laundering procedure. The results with
standard washing of cotton indicated that MWT
modified the mineral fouling on the textile and
consequently increased the whiteness. There are
also some indications of improved oxidative ability
3).

The effect of magnetic field on the activity of
activated sludge in wastewater treatment was
investigated. The results show that magnetic field
had a positive effect on the growth of mixed
bacteria in the activated sludge. Also The bacteria
magnetically  pre-acclimated has a  higher
biodegradation ability than those without the same
pre-acclimation (4).

The possibility of an electromagnetic field (EMF)
influencing the intensification of phosphorus (P)
and organic compound (COD) removal from
domestic wastes was investigated. The values of the
pollutants in wastes in the control samples that were
not under EMF and without metal packing
decreased but not in a large range. There was the
decrease in COD concentration approximately from
5% to 10% after 24 hours and from 20% to 25%
after 48 hours of the reaction. The decrease in the P

The samples were used for electromagnetic treatment
experiments at room temperature. The electromagnetic
field was generated by using electrical relays (Finder
60.12) and the electrical current used for the
production of the magnetic field was generated by
using DC power supply (30V, 2Am). Table (1) shows
the different values of the magnetic field used for the
treatment of the suspended solids in sewage waste
water.
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Table (1): Values of the electromagnetic field used for 100
the S.S treatment 80 -
Current | Voltage(V) Magnetic Magnetic Ef, 60 R*=0.971
(Am) Flux at Flux at : 40 _l
Center (G) Tangent (G) e}
0 0 0 0 Q=1lpm
0.05 2 50 150 =5
0.06 4 70 300 0 : : : : : |
0.07 6 90 350
01 3 120 350 0 4 8 12 16 20 24
0.12 10 170 700 Voltage(V)
0.14 12 185 800
0.17 14 230 900
0.19 16 240 1300
021 18 260 1500 Figure (2):Removal effect at flow rate of 1Lpm
0.24 20 285 1550
0.26 22 300 1650
0.27 24 325 2800 100
80
Experimental Work:
X 60 ,
The S.S concentration of the WW is an important g R*=0.8742
parameter to know in order to determine the W 40 _
percentage of removal of S.S by using the 20 Q=2Lpm
electromagnetic technology. The concentration of
S.S in wastewater is determined by using vacuum o +—r—r——1—14
filtration. Samples of the treated WW are filtered
with qualitative No.1 filter paper. The filter papers S R R
were kept in an oven for 30 mints at a temperature Voltage(V)
of 150 °C. S.S concentration then is calculated by

subtracting of filter paper weight before and after
filtration after which divided by the volume of the
sample. The concentration of the S.S in mg/L or
ppm is evaluated as a unit of measurement (5).

Effect of Flow Rate:

Effect of flow rate (Q) on the S.S removal
percentage is shown in figures. (2- 6) were the
magnetization of the S.S is conducted by varying
the flow rate from (1 Lpm) to (5 Lpm)
consequently. It was shown that the removal of S.S
is decreased as the value of the flow rate is
increased. The Increase in flow rate means increase
in drag force, as a result particles contained in the
WW are not properly magnetized under this high
flow velocity. For a lower flow rate value the
removal of S.S is found to be higher. The reason is
that in slower flow rates particles receives more
magnetic  strength therefore more suspended
particles are attracted and cloaked together.
Consequently this behavior would result in extra
reduction in suspended solids. It was found from the
figures that the optimum flow rate that gives the
optimum removal of the S.S is (1) Lpm.

Figure (3):Removal effect at flow rate of 2Lpm

100 -

EFF. {%)

Q=3Lpm

0 T T T T T 1
0 4 & 12 16 20 24

Voltage (V)

Figure (4):Removal effect at flow rate of 3Lpm
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EFF. (%6)

100
80
60
0 R?=0.2688
Q:Lme
20
O T T T T 1
0 4 8 12 16 2D 24
Voltage (V)

Figure (5): Removal effect at flow rate of 4Lpm

EFF. (%)

100
&0
€0
2:
40 R*=0.8702
Q=5Lpm
20
0 I T T T T T 1
0 4 8 12162024
Voltage (V)

Figure (6):Removal effect at flow rate of SLpm

Effect of different electromagnetic field strength:

The effect of different electromagnetic field strength
on the removal of the S.S is shown in figure (7).
values of the electromagnetic field strengths used
for the magnetization of the S.S are (50, 70, 90, 120,
170, 185, 230, 240, 260, 285, 300, 325). It was
found that at flow rate of 1Lpm the removal of S.S
increased with increased electromagnetic field
strength.

100

a0

EFF.(%)

R?=0.971

0Q=1lpm

Voltage(V)

Figure (7): curve of removal of S.S at various electromagnetic

field strength

Effect of Contact Time:

Several values of flow rate were used to achieve
several contact time for this experiment. The contact
time obtained from the flow rate is described by the
following equation:

Q=vol./t @)

Where :

Q =flow rate (Lpm).

Vol. = volume of the contact distance (L).

t = contact time (mint).

By applying eq.(1) to find contact time values, table
(2) was obtained as follows:

Table (2): Contact time values

Flow Rate (Lpm) Contact Time (sec)
1 23
2 12
3 8
4 6
5 5

It was found that the removal of the S.S decreased with
decreased contact time as shown in figures (8- 12).
This occurs because the S.S particale that are present
in the WW do not have enough time to receive more
magnetic strength and to be charged eough to be
attracted and cloaked togethor. It was found from the
figures that the optimum contact time that gives the
optimum removal of the S.S is (23) minutes (1).

100 -
80 -
60 —l

=0.971

EFF.{%)

t=23sec

0 T 1 T T T T 1
0 4 812162024
Voltage(V)

Figure (8): removal effect at contact time of 23
seconds.
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100 100 -
80 80 -
8 60 S
E’ 40 R?=0.8742 E 10 | R*=0.8702
20 t=12sec 20 - t=5sec
0 O T T T T T 1
0 4 812162024 0 4 8 12162024
Voltage(V) Voltage (V)
Figure (9): removal effect at contact time of 12 Figure (12): removal effect at contact time
seconds of 5 seconds
Effect of Exposure Distance:
100
20 Effect of the exposure distance on the removal of the
— S.S is shown in figures (13-16). Values of exposure
£ 60 distance used for the experiments are (10, 20, 30, 40)
I-I_I_I-' 40 R2= 0.2688 cm with fixed flow rate of 1Lpm. It was found from
b .

t =6 sec the figurs that the optimum exposure distance which
20 gives the highest removal of S.S is (40) cm since this
o+ exposure distance gives the S.S sufficient contact time
0 4 8 12162024 for the suspended particals to be charged, attracted and
cloaked together.

Voltage (V)
Figure (10): removal effect at contact time of 6 100
seconds 80
£ 60
w
& 40 Exp.Dist.=40¢
100 20 - m
80 0 T T T 1T T T 1
£ 60 . 0 4 812162024
E 40 R7=0847 Voltage(V)
w =
20 t=8sec
o +——— Figure (13): Removal effect at Exp. Dist. of 40cm
0 4 8 1216 2024
Voltage (V)

Figure (11): removal effect at contact time of 8
seconds
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100 -
80 -

8 60 -

"

L 40 - Exp.Dist.=30c
20 - m
o | R?=06299

T T T T T T 1

0 4 812162024
voltage(V)

Figure (14):Removal effect at exp. Dist. of 30cm.

100
80
€ 60
o
i 40 Ex2.Dist.=20c
20 m
:B2
0 4 8§ 12162024
voltage{V)
Figure (15):Removal effect at Exp. Dist. of 20cm.
100 -
80
X 60 -
™
5 40 1 Exp.Dist.=10c
20 A m
f
o LR*=0.6024
0 4 812162024
voltage(V)

Figure (16):Removal effect at Exp. Dist. of 30cm.

Comparison of Zeta Potential between
conventional coagulation and electromagnetic
field:

Zeta potential is the repulsion force that occurs
between charged suspended partials, which prevents
these particles from being attracted and cloaked
together. A comparison in zeta potential between

the conventional method of coagulation by using alum
and the method of electromagnetic settling is shown in
figures (17, 18). It was found that zeta potential
decreased with increased electromagnetic field more
than the decrease in zeta potential in the conventional
coagulation by using alum and this will result in better
S.S clogging and settling.

100 -
80 -
60 -

40 1 Electromagn

20 1 p2_(9368 etic Field

0__|_|_|_|_|_|

04812162024
voltage(V)

Z.P.{mV)

Figure (17):Z.P. at electromagnetic field.

100
80
60
40
20

Z.P.{mV)

Alum

R?=0.8462
T T T

o 2

4 6 & 10, .
oy

alum conc.{mg/L)

Figure (18):Z.P. at alum

Effect of electromagnetic field on TDS and EC:

The influence of electromagnetic field on the values of
TDS on the MWW is shown in figures(19- 23). These
figures show that the TDS wvalues increased as
increasing in electromagnetic field.
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3400
St 2700
= —~ 2600
£ 2000 =
v g 2500
E 2800 R!=(0.0728 Q=1Lpm E
@ 2400 R?=0.8966
2600 F 2300 Q=5Lpm
0 4 8§ 12162024
Uoltage (V] 2200 I T T T T T 1
0 4 8 1216 20 24
vaoltage (V)
Figure (19):TDS curve at flow rate of 1Lpm

Figure (23):TDS curve at flow rate of SLpm

3200 The influence of electromagnetic field on the values of
~ 3100 EC of the MWW is shown in figures (24-28). Since
N EC is directly related to TDS then EC values increase
g 3000 R?=0.98¢3 with increased electromagnetic field.

E 2900
F 2800 Q=2Lpm

2700 +— T
C 4 8 12162024

Voltage (V)

R?=0.9721 =1l
Figure (20): TDS curve at flow rate of 2Lpm Q=1lpm

0 4 812162024

voltage (V)
- 29530 Figure (24): EC curve at flow rate of 1Lpm
< 2900
[+1s]
£ 2850 R?=0.9749
v
£ 2800 St 3040
2750 T T T T T 1 —
0 4 812162024 € 3020
~; 3000
voltage (V) S 7930
o Q=2Lpm
Figure (21): TDS curve at flow rate of 3Lpm w izig RZ=0.9881 )
0 4 812162024
Voltage (V)

Figure (25):EC curve at flow rate of 2Lpm

W
E 1000 RZ=0.9644 Q=4Lpm
0 1 T T T T 1
0 4 8 12 1€ 20 24
Voltage {V)

Figure (22):TDS curve at flow rate of 4Lpm
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Table (3): Values of reduction in S.S concentration

- 3020 Q=SLpm, | Q=4Lpm, | Q=3Lpm, | Q=2Lpm. | Q=1Lpm. | Magnetic
£ 2990 Eff.(%) | Eff(%) | Eff.(%) | Eff.(%) | Eff.(%) | field(G)
..E_ 2960 0 3 3 20 20 2
s 50 97 81 84 92 80
5 2930 R?=0.9952 B 70 98 90 o1 86 81
& 2900 Q=3Lpm 90 82 84 85 91 81
120 75 95 76 83 82
170 78 81 78 79 79
CRERRIR L 185 91 99 78 78 76
vpltage (V) 230 83 87 84 85 83
240 87 72 73 91 54
260 91 89 86 94 45
Figure (26): EC curve at flow rate of 3Lpm §g(5) zg 22 3? gg 2(9)
325 86 55 62 97 34

4000 Also due to the electromagnetic field zeta potential has
E 3000 been enormously decreased when compared with
2 values of zeta potential for conventional alum
§ 2000 coagulation as shown in tables (4, 5).
R?=0.9644
O 1000 Q=4Lpm
O e N A Table (4): Z.P. values for EMF
0 4 812162024
M ic fiel ZETA POTANTIAL
voltage (V) agnetic field(G) OTAN (mV)
0 -72.05
50 -66
70 -60.17
Figure (27):E fl f4L %0 1.6
igure (27):EC curve at flow rate of 4Lpm. 120 5258
170 -51.92
185 -51.15
3200 230 -50.71
240 -41.36
— 3100 -
= 260 -40.37
% 3000 285 -30.69
P R*=0.9874 300 -26.95
Iy Q=5Lpm 325 -22.88
2800
2700 T T T T T 1
0 4 8 12 16 20 24 Table(5): Z.P. values for alum
voltage (V)
Alum (mg/L) Z.P. (mV)
0 -72.05
2000 -40.04
Figure (28):EC curve at flow rate of SLpm. 4000 -32.8
6000 -29.41
8000 -31.79
10000 -34.32
RESULTS AND DISCUSSION
This study resulted in massive reduction in The influence of electromagnetic field resulted in
suspended solids concentrations. The increased TDS concentrations with increased magnetic
electromagnetic treatment of wastewater resulted in field as shown in table (6).

reduction in the concentration of the suspended
solids of about 95% and Table (3) refers the values
of these reductions:
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Table (6): TDS values at different flow rates

Magnetic field TDS(mg/L) TDS(mg/L) TDS (mg/L) TDS (mg/L) TDS (mg/L)

(G) at Q= 1Lpm at Q=2Lpm at Q=3Lpm at Q=4Lpm at Q=SLpm
0 2739 2739 2794 2794 2295
50 2739 2739 2816 2816 2520
70 2750 2750 2860 2860 2522
90 2783 2783 2860 2860 2522
120 2893 2893 2860 2860 2560
170 2915 2915 2871 2871 2570
1/85 2948 2948 2871 2871 2530
230 3190 3190 2882 2882 2530
240 3190 3190 2893 2893 2570
260 3190 3190 2893 2893 2600
285 3234 3234 2893 2893 2522
300 3234 3234 2915 2915 2615
325 3256 3256 2930 2930 2625

This increase in TDS values happened due to the REFERENCES

fact that the external electromagnetic field (energy)
is charging the suspended solids present in the
wastewater. Due to this external energy these
charged particles will be in unstable phase, and in
order to reach a more stable stage in energy level
these charged particles would tend to be dissociated
or destructed and broken down into finer particles.

It can be concluded from this study that:
1. Wastewater that is treated with
electromagnetic field would result in

decrement in suspended solids.

2. The percentage of removal of suspended
solids is increased with decreased flow
rate.

3. The percentage of removal of suspended
solids is increased with increased contact
time and increased exposure distance.

4. Zeta potential is decreased with increased
electromagnetic field.

5. TDS concentrations and EC values are
increased with increased electromagnetic
field.

6. The optimum operating parameters are
Q= 1Lpm, contact time= 23 sec, exposure
distance= 40cm.

7. The optimum operating electromagnetic
field is ranged from (185G) to (285G).
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Properties of pyrolytic char and local adsorbent material derived from pyrolysis

of waste tires
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ABSTRACT

The aim of this study was to produce a local adsorbent, using a waste tire as raw materials. Pyrolysis process has
the potential of transforming used tires into useful recyclable products. Production of local adsorbent material from
solid wastes is one of the most environment-friendly solutions by transforming negative valued wastes to valuable
materials. Thus, in this research local adsorbent was prepared from waste tires using two-step pyrolysis method.

In the carbonization process, different nitrogen gas flow rate (0.1, 0.2, 0.3 lit/min) were studied with different
carbonization temperature (400, 500, 700°C) and studying their effects on the products yields and surface areas.
Moreover, the optimum conditions were set to (500°C) for (1hr) under nitrogen gas flow rate of (0.2 lit/min). The
char products were then proceed to the activation process at (850°C) under carbon dioxide (CO,) activation flow
rate of (0.6 lit/min) for (3hr). The activation method produced local adsorbent material with a surface area and
total pore volume as high as (118.59m2/gm) and (0.1467cm3/gm), respectively.

Key words: pyrolysis, waste tires, activation, carbonization
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INTRODUCTION

Due to the continuous increase in the production and
usage of automobiles, the number of waste tires will
increase considerably. It was estimated that
approximately (1.5x10%) of waste tires are discarded
worldwide every year (1,2). For example, the total
number of waste tires in Iraq, and according to the
mayoralty of Baghdad statistics an approximately of
(4830 ton / yr) of waste tires are discarded. An
estimate for the annual generation of tires in China
is around (1million tons), which brings out at least
(19 million used tires per year) (3). The EU, USA
and Japan together were responsible for the disposal
of (Smillion ton/yr) of waste tires (4). As a result,
the large amount of waste tires were thrown,
dumped in the landfills, stockpiled, they have
become a serious source of environmental pollution
(%).

Pyrolysis may be an environmentally friendly
process to transform used tires into useful products.
This process transforms used tires into gas (5-20wt
%), oil (40-60wt %), and solid char (30-40 wt %).
The solid char obtained from pyrolysis can be used
in adsorption process as a secondary and advanced
treatment technique in environmental engineering. It
is used in practice for removal of various pollutants
such as soluble organics, dyes, pesticides, lignin,
etc., from wastewaters and for removal of color and
taste and odor-producing substances from natural
waters that are to be used as potable water supplies.
Therefore, in this study, waste tire pyrolysis was
evaluated from an environmental perspective with a
focus on the commercial utilization of the solid
product. The carbonization and physical activation
were carried out on the solid product to make it an
adsorbent material. The removal of lead from
aqueous solution was investigated.

MATERIALS AND METHODS
Materials

Waste tires were used in the present work represent
a mixture of used truck tires, containing no steel or
synthetic cord. Before being treated, the waste tires
were shredded using an electrical drill (BOSCH
305) adopted with crushing disk and sieved to a size
of (0.5mm) by using (RETSCH sieves number 35)
as shown in figure (1).

Figure (1): Steps of shredding and grinding waste tires

Methods of analysis:

1. Surface area, pore size and volume: Surface
area is one of the key indicators attributed to the
adsorptive properties of porous materials. Pores in
different sizes are important to the adsorbent. The
presence of micro- and mesopores in local adsorbent
material enhance the adsorption of large adsorbates
such as heavy metals molecules. The surface area
and pore size of the produced activated carbon were
measured using (SURFACE AREA
ANALYSER/THERMO USA MR 9600).

2. Microscopic investigation A microscope
investigation was made for the produced adsorbent
material by using (AA 3000 Scanning Probe
Microscope) in the Nano- Technology center/
University of Technology.

Experimental procedure:

The sieved waste tires particles filled in the
refractory  furnace, the furnace type is
(BARNSTEAD/ THERMOLYNE FURNACE
62700, 1.5KW) that provided with a digital
(EUROTHERM) controller in order to control the
temperature. The furnace can reach a maximum
temperature of (1000°C). The furnace provided with
a fan in order to evacuate air from the furnace. Two
pressurized cylinders of carbon dioxide gas and
nitrogen gas (that purchased from local market)
adopted with flow regulator adaptor (YAMAWITE
35) in order to control the flow of the gas to the
furnace chamber to ensure the inert environment
during the carbonization and activation phases. The
pyrolysis process passes through two stages
carbonization and activation. The two consequence
processes were applied to produce the local
adsorbent material.

1. carbonization process: As the efficiency of the
carbonization process is a function of the
temperature and nitrogen gas flow rate, a sieved
sample to (0.5mm) particle size was weighed using
(SARTORIUS scale 7100) and put in the furnace.
The sample was heated at rate of (SoC/min) in the
presence of high purity nitrogen gas to (400, 500,
700 oC) typically (400-700 oC) (6) in an inert
atmosphere with a gas flow of (0.1, 0.2, 0.3 lit/min)
controlled by a volumetric flow meter in a typical
run, where it was maintained for (lhr). The
optimum chosen temperature and flow rate were
depends on the solid product yields and the best
surface area.

2. Physical activation process: Physical activation
was performed by using carbon dioxide gas as
oxidizing agent. The activation temperature is
usually set to be (850 oC) for (3hrs) (according to
the previous researches the activation temperature
may ranged from 800-900 oC) (6) to maintain a
sufficiently high reaction rate. The carbon dioxide
gas was introduced during the whole process at a
rate of (0.6 lit/min).
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RESULTS AND DISCUSSION

As in this study, the major goal was to produce local
adsorbent material from waste tires by pyrolysis
process, the parameters that affecting this process
was studied and investigated. It was found that the
most affecting parameters that influencing the
pyrolysis process is the temperature and nitrogen
gas flow (7). Different carbonization temperature
was conducted (400, 500, 700 °C) for each certain
flow rate of nitrogen gas (0.1, 0.2, 0.3 lit/min) while
the activation process temperature and carbon
dioxide gas flow was fixed at (850 °C) and (0.6
lit/min) respectively and the corresponding yields
and surface area of the produced activated carbon
was investigates. Table(1) represents the results for
this step.

Table (1): The yields and surface areas of the
produced local adsorbent material resulted from
different carbonization temperature and
nitrogen flow rate

Temperature °C
Gas flow 400 500 700
rate
lit/min yield Surface yield Surface yield Surface
(%) area (%) area (%) area
(m2/gm) (m2/gm) (m2/gm)
0.1 77 34.11 59 63 36 88.3
0.2 79 29.2 67 61 40 84.81
0.3 81 20.5 69.5 34.15 44 49.1

1. The burn off curve: The term burn off refers to
the amount of material losses due to the activation
process (8).

Burn off (w %) = (w;-wy)/w;x100 (1)

Where w; and w, are the char mass before and after
activation respectively. It should be noted that the
weight loss is not totally because of activation, and
part of it is because of the evaporation of
hydrocarbon deposit in raw char with the increasing
temperature during carbonization process which
followed by activation process.

The burn off exhibited a direct proportion with the
activation time at constant activation temperature of
(850°C) and carbon dioxide gas flow rate of
(0.6lit/min) as shown in figure (2).

0 T T T ]
0 2 4

Time (hr)

o
©

Figure (2): Effect of the activation time on the burn-off of char
with an activation temperature of 850°C and CO; flow rate of
0.6lit/min

The burn-off curves do not start at zero, because
there is a substantial mass loss during the
carbonization step. This initial mass loss is (33%) at
(500°C) at (1hr) under nitrogen flow, the holding
time in range (0-3hrs) had the same effect on the
surface area of the produced activated carbon as that
of burn off. However, increasing holding time to (6
hrs) had the same effect on burn off and the inverse
effect on the surface area. The effect of the burn off
on the surface area of the produced activated carbon
was studied and the results show in figure (3).
Figure (3) shows the maximum surface area attained
was (118 m2/gm) at (49%) burn off (850 °C, 3hrs
holding time), which is nearly doubled the surface
area of pyrolytic waste tires (61m2/gm). The surface
area at (58%) burn off was (95m2/gm) this decrease
in the surface area could be explained by burning
off walls between the adjacent pores and turning
more microspores into macrospores.
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Figure (3): Surface area values of the produced
local adsorbent material obtained at different
burn-off levels

2. Microscopic analysis: The microscopic analysis
micrographs provide information on the structural
changes in the produced local adsorbent material for
analysis during the activation process. Figures 4.a,
4.b and 4.c show the graduate expansion in the
microscopic structure for the pores for different
magnification power.

The surface of the produced material is resulted
from the presence of the bonds of hydrocarbons in
the raw marital without any cracks. This would
account for its poor or negligible surface area. The
framework development was so rapid in figure 4.c,
resulting extra cavities and lead to crack formation.
Due to this well developed pores, the produced
material possessed high surface area. The
micrograph magnifies the internal cavities, which
are now clearly visible. The rate of activation (the
formation of pores in the process) will influenced by
the formation of oxides on the surface (small white
particles which scattered on the surface of the
produced local adsorbent material) (2) as shown in

figure (5).
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Figure (5): Formation of white scattered particles on the
surface

Figure (4.a): The microscopic structure of the
produced local adsorbent material at
magnification power (1.98 kx). CONCLUSION

The local adsorbent material with medium porosities
can be produced from pyrolysis of waste tires at 500
°C, followed by physical activation at 850 °C. The
surface areas and pore volume of the produced
material were found to be (118.59 m2/gm) and
(0.1467 cm3/gm) respectively.

The effects of different parameters during
carbonization were investigated. it was found that
the  optimum  nitrogen gas flow rate
was(0.2lit/min),and the temperature of (500°C).

The material yield found to decrease with increasing
the carbonization (temperature, holding time,
Nitrogen gas flow rate).

REFERENCES

D skl by ST Frdorrance nrl-cu'q:u:un

. . A 1. Murillo R.; Navarro MV.; Garcia T.; Lopez JM.;
Figure (4.b): The microscopic structl'lre of the Callen MS.; Alyon E. and Mastral AM. (2005).
produce(.l loca}l adsorbent material at Production and Application of Activated Carbons
magnification power (10.03 kx) Made From Waste Tire. Indust. Eng. Chem. Res.
44:7228-7233.
2. Banar M.; Akyildiz V.; Ozkan A.; Cokaygil Z.
and Onay O. (2012). Characterization of Pyrolytic
Oil Obtained from Pyrolysis of TDF (Tire Derived
Fuel). Ener. Conv. Manag. enconman, 03.019.
3. Li SQ.; Yao Q.; Chi Y.; Yan JH. and Cen KF.
(2004). Pilot-scale pyrolysis of scrap tyres in a
continuous rotary kiln reactor. Indust. Eng. Chem.
Res. 43:5133-5145.
4. Williams PT. and Bottrill RP. (1995). Sulfur-
polycyclic aromatic hydrocarbons in tyre pyrolysis
oil. Fuel. 74(5): 736-742.
5. Akyildiz V. (2011). Pyrolysis of Tire Derived
Fuels  (TDF). Ph.D. thesis. Anadolu University,
Graduate School of Sciences. Turkey.
6. Mui ELK.; Ko DK. and Mckay G. (2004).
Production of active carbons from waste tires — a

. . . review. Carbon. 42 (14):2789-2805.
Figure (4. C): The microscopic structure of the 7. Zabaniotou MP. (2012). A. Towards sewage
produced local adsorbent material at

magnification power (20.03 kx).

------ IS W A, TR

-
sty SIVERED [ ———

sludge based biofuels via thermochemical
conversionea review. Renew. Sust. Energ. Rev.
16:2566- 2585.

8. Ahmadpour A. and Do DD. (1996). The
preparation of active carbons from coal by chemical
and physical activation. Carbon. 34 (4): 471-479.



International Journal for Sciences and Technology / ICV: 4.32 - SJIF: 3.735 Vol. 9, No.3, September 2014 32

The acute effect of commercial pesticide imidacloprid on freshwater cladoceran

Simocephalus vetulus
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ABSTRACT

The ecological risk assessments of insecticide imidacloprid were studied, when cladoceran Simocephalus vetulus
was exposed to it. The acute toxicity test of this insecticide was assessed by Median Lethal Concentration (LCsy).
The Morality percentage and safe concentration were calculated. LCs, of imidacloprid on S.vetulus were 15.8, 7.2
and 4.4 mg/L during 24, 48 and 72 hr. respectively. The mortality rate of S.vetulus was increased proportionally
with the increase concentrations of insecticide.

Key words: imidacloprid, Simocephalus vetulus, biological effect
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INTRODUCTION

Water pollution caused by agricultural pesticides is a
well recognized problem, as pesticides are widely
produced and released into the natural environment
(1). Pesticides and other agrochemicals have been
increasingly used given their benefits in controlling
pests, pathogens and weeds (2). The majority of
pesticides are designed to be used in a terrestrial
environment, however substantial amounts end up in
aquatic ecosystem, in either surface or ground water
(3). Non target animal population can be affected and
some need more than six months for their abundance
to recover after pesticides runoff that ends up in
streams (4). Imedacloprid belongs to a class of
chloronicotinyl insecticides (5). It is the best known
example of these highly effective new insecticides;
these nicotiniod insecticides have a selective effect on
nicotinic  acetyl cholinesterase  receptors  (6).
Simocephalus  vetulus is common Cladocerans
inhabiting macrophyte-rich littoral zones of fresh
water and this microcrustacean show a benthic
behavior and can be an important component of
zooplankton system (7). S. vetulus was used in this
study because of its' abundance in Iraqi water, as
reported by (8).

The objective of this study was to determined the
acute toxicity of imidacloprid in its' commercial
available form under constant exposure conditions.

MATERIALS AND METHODS

Water properties of the sampling area: Water
properties of collected samples from Tigris River at
AL-Jadyria campus included ; water temperature,
hydrogen ion concentration ,water conductivity
(measured in us/cm (Microsiemens /cm) unit), salinity
and dissolved oxygen were measured by standard
reported methods (8, 9).

Water quality: Filtered river water (fresh water) was
used in culturing of isolated animals and preparation
of toxic solution (10). This water was collected from
Tigris river which it represented the natural habitat of
these animals and was filtered by Dual water
purification system with three filter housing which
filters the water in the first stage and purifies it in the
second . Filtered water was checked again for some
properties like; water temperature, hydrogen ion
concentration, water conductivity, salinity and
dissolved oxygen.

Collection and Isolation of Crustacea:

Simocephalus vetulus was collected from the bank of
Tigris River in AL-Jadyria campus by using
zooplanktons net with meshed pores of 45-50 um. The
organisms were trapped in net container washed with
water into a glass container and transported directly to
the laboratory for isolation and identification. The
collection or catchments area should be had no rural
activity (10).

Identification, Classification and culturing of S.
vetulus:

Collected animals were identified according to
Edmondson (11). The cultures were continuously
maintained in filtered river water (fresh water) by
method described by Rousseaux et al. (12). The
animals were reared under laboratory conditions which
included 20+2° C Photoperiodicity of 16 hr. light and 8
hr. dark is sufficient to the growth and reproduction of
the cladocera (13).

Nutrition of cladocera:

The juice of two plants (vegetables) which include
Spinach and Celery were used as food for the
cladocera as described by (14).

Preparation of S. vetulus for the toxicity test:

Before exposure experiments, the gravid females of
S.vetulus were taken out and cultured individually in
120 ml glass beakers until they oviposited ,healthy
neonates (about 24 hrs.) were always taken from the
second and the following broods as recommended

(15).

Preparation of Imidacloprid solutions for toxicity
test:

Imidacloprid (trade name confidor) 200SL, packed in
plastic bottle at concentration 200 g/L (manufactured
by Pioneers International Trading (LTD), China). The
insecticides were stored under refrigeration (4C°) to
prevent dissociation (16).

The concentration of imidacloprid stock solution was
200g/L according to Song et al. (17).The following
concentrations were prepared by added (25, 50, 75 and
100) ul from stock solution to 1L of filtered river
water to obtain the tested concentrations (5, 10, 15
and 20) mg/L respectively.

Acute toxicity test:

Acute toxicity experiments were demonstrated by
exposed 4 groups, each group consist of 10 animals
with control group had the same number of animals
according to method described by Papchenkova et al.
(18). Ten S. vetulus were exposed to the imidacloprid
with 0.0 (zero) control. The neonates were
characterized as described by Rousseaux et al. (12).
Death of cladocera was defined according to Brennan
et al. (19), as the inability to swim for more than a few
strokes within 15s after gentle agitation of the test
vessel and recording the presence or absence of
movement:

1. Mortality Percentages: Mortality percentages were
calculated for S.vetulus which was exposed to
imidacloprid through 96hr of exposing (20).

2. Median Lethal Concentration (LCsp): Median lethal
concentration was calculated for S.vetulus exposed to
imidacloprid. Probit analysis (SPSS v.13 for
Windows®, SPSS Inc.) was used to estimate LCsq
values at a regular interval for each test in acute
exposure with cladocera (immobilization) (15).

3. Safe Concentration (SC): Safe concentration was
calculated by using the method described by Al-
Obaidy (21).
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Statistical Analysis:

Probit analysis (SPSS v.13 for Windows®, SPSS Inc.)
was used to estimate LCs, values.

RESULTS AND DISCUSSION

Water properties of the sampling area and testing
water quality:

Table (1) shows some physical and chemical
properties of water in the sampling area in AL-Jadyria
campus from which S. vetulus was collected during
2009. These values were similar to that reported on
Tigris River of Al-Jadyria (22). Table (1) includes the
measurements of the same physical and chemical
parameters but for the filtered river water. The results
of these measurements are very near or close to the
results obtained with water properties from the
sampling area and this gives a confirmation of the
suitability of using this type of water in rearing the
animals.

Acute toxicity test of insecticide Imidacloprid:

1. Median Lethal Concentration (LCs) of
S.vetulus: The Median Lethal Concentration (LCsg)
values of S. vetulus exposed to imidacloprid during
periods 24, 48, 72 hr. were 15.8 mg/L., 7.2 mg/L. and
4.4 mg/L. respectively (Figures 1, 2 and 3).

The results showed high susceptibility of S.vetulus
toward imidacloprid as jugged by LCs,, were less than
the standard toxicity test which may fluctuated
between 10— 85 mg/L, 17.4 mg/L to D. magna at 20°
C ( ECsy or LCsy 48 hr) (17), whereas the value of
LCs, 48 hr. in this study was 7.2 mg/L for S.vetulus.
Therefore imidacloprid has toxicity value higher than
those reported by standard toxicity test and this was
observed from the lower values of LCs, which were
obtained in this study for S.vetulus during 48 hr.
Several aquatic invertebrates appear to be sensitive to
imidacloprid. = Tomlin reported a 48 hr. ECs
(immobility) 85 mg /L for D.magna (23), while
another study was obtained value from 65 to 133 mg/L
for Daphnia sp. (24). The LCs, values of the present
study was near to the LCs, values obtained by Jemec
et al., (25) who determined LCs, in 48 hr. (as LOLC:
lower observed lethal concentration) for D. magna 10
mg/L. LCs, in 48 hr. for two non-target crustacean
species Acellus aquaticus and Gammarus fossarum :
8.5 mg/L , and 1 mg/L respectively was reported by
Lukancic et al.,(10).

In summary it is likely that the different life stages
,end points used , increase in temperature ,length of
exposure periods and the type of organisms are
responsible for toxicity exhibition (26).

2. Mortality percentage of S.vetulus exposed to
insecticide Imidacloprid: Figure (4) demonstrate the
mortality percentage (10%) of S. vetulus exposed to
imidacloprid in concentration of 5 mg/L and 60% in
concentration of 20 mg/L after 24hr. of exposure.

The result showed that the mortality percentage
increases with an increased concentration of
insecticide for the species of cladocera. In previous
study they found that imidocloprid had an effect on
what is known as (ETS/R) ratios ( ETS: Electron
transport system and R: Respiration value of
crustacean) (10). Therefore it had noxious effect on

Probability

Percentage 600 |

these vital processes short term
concentrations.

The movement behavior which was observed in
S.vetulus included at first slowness, and then the
animals became stiff and settle on the bottom of the
beakers. The same thing was observed by Ren et al.
(15), when they exposed D. magna to different (OPs)
and they suggested that the changes in the movement
behavior of cladocera could be considered as an early
warning system for aquatic environmental quality. In
addition, the biological response of organisms to

toxicant can vary among different laboratories (27).

through high

3. Safe concentrations of insecticide Imidacloprid
to S.vetulus: It is observed that the safe values
concentration of imidacloprid to S.vetulus were
1.07mg/L and 0.5mg/L. A study reported that the safe
concentrations of Al-Daura Refinery waste to two
types of cladocera D.magna and S. exspinosus were
higher for S. exspinosus than for D.magna (21).
S.vetulus has a comparatively smaller gut length
compared to its' body size, the shorter gut passage time
may save it from the toxic effects and this may give it
this higher tolerant to different pollutants (28).
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Figure (1): Toxicity curve of the insecticide imidacloprid to S.vetulus after 24

hr. of exposure
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Figure (3): Toxicity curve of the insecticide imidacloprid to S.vefulus after 72 hr. of exposure
Table (1): physical and chemical properties of water from the sampling area in Al-Jadyria campus from
which S. vetulus was collected and filtered river water during the year 2009
Temperature Dissolved oxygen Hvdrosen ion Electrical
Water (C° (D.O) (mg/L) ydrog conductivity Salinity (ppt)
S (ns/cm)
ample
Range Value Range Value Range Value Range Value Range Value
g obtained g obtained g obtained g obtained g obtained
Water of
sampling 18-20 19 6.6-7.5 7.05 ggé 7.8 fggzé 990 (())56‘;- 0.61
area 3 .
Filtered
. 7.9- 980- 0.6-
River 18-22 20 - - 797 7.93 1028 1004 0.63 061
Water
120
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Association between Serum Irisin and TNFa in newly onset Diabetic type 2 in

Iraqi patients
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ABSTRACT

The current study was conducted to examine the association between serum Irisin and serum TNFa in patients
with new-onset T2D. In this cross-sectional study, population was selected from a population-based study and
included 100 healthy group(70 male and 30 female) and 100 patient (70 male and 30 female)with new-onset T2D
Serum Irisin and TNFa levels and metabolic parameters were measured. Multivariate logistic regression analysis
was performed to assess the association between Irisin levels and TNFa newly diagnosed T2D.

The results showed that serum Irisin levels were significantly decreased in the new-onset T2D group compared
with the NGT control group ( p = < 0.001). Serum TNFa levels were significantly increased in the new-onset
T2D group compared with the NGT control group ( p = < 0.001) and no association between serum Irisin and
serum TNFa in patient with new-onset T2D.

In the current study, it was found that there is no correlation between serum Irisin and TNFa in patient with new-
onset T2D suggesting that Irisin may play a crucial role in glucose intolerance and T2D.

Key words: Irisin , TNFa, T2D
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INTRODUCTION

The term diabetes mellitus (DM) describes a
metabolic  disorder of multiple a etiologies
characterized by chronic hyperglycemia with
disturbances of carbohydrate, fat and protein
metabolism resulting from defects in insulin
secretion, insulin action or both (1) Increasing
evidence demonstrates that skeletal muscle produces
and releases substances such as cytokines capable of
modulating different metabolic processes (2). A
novel peptide was recently identified by Bostrom.
and has been named Irisin by the researchers after
these Greek messenger goddess Iris produced by
cleavage from fibronectin type III domain
containing 5 (FNDC5) (3). Irisin may prove
beneficial not only in monitoring and/or the
treatment of obesity and diabetes, but also for a
wide range of pathological conditions that are
characterized by a variable imbalance of energy
demand and expenditure (4,5). Tumor necrosis
factor-a is a cytokine initially described as an
endotoxin-induced factor causing necrosis of tumors
and subsequently shown to be identical to cachexin,
a factor secreted by macrophages in vitro (6).
However, several studies assessed circulating irisin
concentrations in obese and/or T2D patients,
throwing controversial results and conclusion (7).
Therefore, the aim of this study was to evaluate the
circulating Irisin levels in T2D patients as well as to
determine whether Irisin levels correlate with other
commonly used biochemical parameters in clinical
medicine.

MATERIALS AND METHODS

This study includes (100) patients (30 female and 70
male) with age range (38-59) year and (100)
controls group (30 female and 70male) with age
range (39-58) year.Serum Irisin concentrations were
measured using commercial ELISA Kit (Causobio
China) Serum TNFa concentrations were measured
using commercial ELISA kit (demeditec
Germany),and serum Insulin concentrations were
measured using commercial ELISA kit(DRG
company Germany) Glucose, total cholesterol,
Triglyceride, urea, uric acid, and creatinine were
determined by enzymatic methods and HDL-chol by
precipitation (Linear Company Spain) Insulin
resistance was calculated using HOMA-IR and f
cell function also calculated by using HOMA-f
HbAlc was determined (HbA1C kit by CLOVER
A1C Korea Infopia).

RESULTS

The age ranges of diabetic patients were 38-59 years
with the mean of 46+0.45 years the age range of
control patients was 39-58 years with the mean of

46.3+0.43. There were no significant difference
between the two groups according to age similarly;
there were no significant difference between the
study and control groups with respect to BMI. The
range of BMI was 19.2-28.8 kg/m® with the mean
of 2340.29 for the control group, while the range of
BMI was 19.a3-29.4 kg/m® with the mean of
23.14+0.27 for the diabetic patients group as shown
in table (1).

Table (1): The case-control difference in mean age and
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BMI
Study group

Healthy Cases (DM) P

controls
Age 0.57 [NS]
(years)
Range (38-59) (39-58)
Mean+SE | 46+0.45 46.4+0.43
N 100 100
BMI 0.85 [NS]
(kg/m?)
Range (19.2-28.8) (19.3-29.4)
Mean+SE | 23+0.29 23.1+0.27
N 100 100

Table (2) depicts the mean+SE of HbAlc in patients
with type 2 D.M & healthy individual, the mean+SE
HbAlc the was significant increased mean+SE
(9.234£0.08%) in patients compared with the
mean+SE (4.96+0.03%) of healthy control group
(P<0.001).This table revealed that there was
significant elevated in mean+SE of plasma glucose
levels in patients with type 2 D.M (151.7+1.05
mg/dl) as compared with mean+SE of control group
(84.7£0.58 mg/dl). Also the table shows the
mean+SE of plasma glucose level 2 hours after oral
glucose tolerance test was significantly increase in
the diabetic patients (304.2+1.54 mg/dl) as
compared to the healthy individual
(99.74£0.43mg/dl) (p< 0.001).The serum insulin
concentration showed significant (p<0.001) higher
levels in the group of type 2 diabetes mellitus
compared to the group of healthy controls group
meantSE  (19.05+0.21vs.  6.31+0.19  plU/ml
respectively). HOMA-2- B cell function in the
diabetic patients was significantly decreased
(p<0.001) in comparison to that of the healthy
individuals (67% compared to 94.1%). HOMA-2-
insulin resistance was significantly (p<0.001)
increased in the diabetic patients compared to its
value in the healthy controls (2.7 compared to 0.8).
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Table (2): The case-control difference in mean of selected biochemical serum parameters related to glucose

control
Study group
Healthy controls Cases(DM) P
Blood HbAlc % <0.001
Range (4.23-5.77) (7.6-11.6)
Mean+SE 4.96+0.03 9.23+0.08
N 100 100
Plasma fasting glucose conc.(mg/dl) <0.001
Range (73.4-94.5) (133.5-187.3)
Mean+SE 84.7+0.58 151.7+1.05
N 100 100
Plasma glucose after 2hours (OGTT) (mg/dl) <0.001
Range (90.2-107.4) (273.9-363.4)
Mean+SE 99.7+0.43 304.2+1.54
N 100 100
Serum Insulin conc.(ulU/ml) <0.001
Range (2.89-9.89) (14.4-25.3)
Mean+SE 6.31+0.19 19.054+0.21
N 100 100
HOMAZ2-B cell function (%) <0.001
Range (54-146.5) (44.3-89.5)
Mean+SE 94.1£2.13 67+0.94
N 100 100
HOMAZ2-insulin resistance <0.001
Range (0.4-1.3) (2.1-3.6)
Mean+SE 0.8+0.02 2.7+0.03
N 100 100
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Table (3) presents the means of serum Irisin, and
TNFa in diabetic patients and control individual.
The mean+SE Values of serum Irisin and serum
TNFa were in diabetic patient were (8.7+0.2 ng/ml),
and (11.2840.11 pg/ml) respectively while in
control group were (42.9+£0.58 ng/ml) and
(7.56+£0.11) pg/ml statistical analysis showed
significant decrease in mean of Irisin (P<0.001) and
increase in mean of serum TNFa (p<0.001).

Table (3): The case-control difference in mean
serum Irisin TNF a

Thus, the blood concentration of Irisin may reflect
the metabolic status of patients suffering from
metabolism disorders. In addition to glycemia or
HbAlc, ‘'irisinemia'’ may also become a new
promising concept employed to monitor metabolic
disorders such as T2DM or obesity, representing a
novel and useful tool in the management of
metabolic diseases in the near future (2). TNF-a is
an adipocytokine that has been implicated in the
development of insulin resistance. Dysregulation of
TNF-a production has been implicated in a variety
of human diseases including type 2 diabetes
mellitusTNF-a is an adipocytokine that has been
implicated in the development of insulin resistance.
Dysregulation of TNF-o production has been
implicated in a variety of human diseases including
type 2 diabetes mellitus Serum TNFo was
significantly increased in patient with T2DM when
compared with healthy controls in the current study.
This observation was in agreement with® which
reported a similar pattern of elevated concentration
of serum TNFa among subjects with type 2 diabetes
mellitus compared to healthy control subjects There
was no correlation between the serum level Irisin
and serum level TNFa in patients with type 2 DM in
the current study. This negative finding agreed with
(8). Irisin is not related to inflammatory process
reflected by TNF.

Table (4): The mean TNF a by ordered categories of serum Irisin among

cases with DM only

Study group
Healthy Cases P
controls (DM)
Serum Irisin conc.
(ng/ml) <0.001
Range (29.1-56.2) (4.4-15)
Mean +SE 42.9+0.58 8.7+0.2
N 100 100
Serum TNF alpha <0.001
conc. (pg/ml) '
(8.98-
Range (5.02-10.23) 14.23)
Mean +SE 7.56+0.13 11.28+0.13
N 100 99

The mean (TNF o) showed no important or
statistical differences significant between the three
categories of serum Irisin similarly the was no linear
correlation with serum Irisin as shown in table (4).

DISCUSSION

Irisin was originally identified as a muscle-derived
glycosylated polypeptide It is well established that
physical exercise stimulates the transcriptional
coactivator PGC-1a in skeletal muscles, resulting in
health benefits such as reduction of obesity and
insulin resistance. It was hypothesized that PGC-1a
stimulates expression of genes involved in obesity
prevention and insulin resistance (3). The present
study showed that mean serum Irisin level was
significantly lower in patient with diabetes mellitus
type 2 compared to healthy controls. This negative
association between Irisin and DM was reported in
recent articlesserum Irisin level was lower in
patients with diabetes mellitus type 2 compared to
healthy controls. In addition, a negative correlation
between the hemoglobin AIC (HbAlc) and
circulating levels of Irisin has been also observed.

Serum Irisin conc. (ng/ml)-quartiles P
First (lowest) Average (inter- Fourth (highest)
quartile (<=7.3) | quartile range) quartile (10.2+)
7.4 -10.1
Serum
TNF alpha
cone. - 0.74[NS]
(pg/ml)
Range (9.07-14.23) (8.98-13.2) (9.87-13.04)
Mean 11.31 11.31 11.21
SD 1.29 1.04 1.01
SE 0.25 0.15 0.21
N 27 48 24
=001 - 0.92[NS]
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ABSTRACT

Several different types of potential markers have been investigated in ovarian cancer patients. Tumors might
elaborate some hormones or other substances that could be detected in serum, urine and tissues of the patients.

The current study was conducted to evaluate the level of CA125, hCG and seromuciod in sera of patients with
ovarian cancer to show the usefulness of these biochemical parameters in diagnosis of ovarian cancer.

The study was done on 50 patients with ovarian cancer, 50 healthy individuals and 50 patients with benign ovarian
tumors as pathological control. Serum CA125, hCG and seromuciod had been determined for the above groups.
CA125 and hCG were significantly increased in patients with ovarian cancer when compared to healthy
individuals and pathological control while seromucoid showed no difference in ovarian cancer in comparison
healthy individual and pathological control.

CA125 and hCG might be useful in diagnosis of ovarian cancer. Seromucoid is of no value in diagnosis of ovarian
cancer.

Key words: Ovarian cancer,CA125 , hCG
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INTRODUCTION

CA125 is a glycoprotein found on the surface of
many ovarian cancers and in small amounts in
normal tissues. CA125 is used as tumor marker,
which means that CA125 can help in the diagnosis
of some types of cancers. Increased level of CA125
may indicate ovarian cancer. However ,there are
many other conditions affect CA125 levels as
ovulation, menstruation ,endometriosis, benign
ovarian cysts ,liver or kidney disease, and other
cancers such as breast or lung cancer (1).

hCG is a glycoprotein secreted by the
syncytiotrophoblastic cells of normal placenta .1t is
placental hormone that is also tumor marker for
gestational trophoblastic neoplasm and testicular
cancer (2). Elevated serum level of hCG had been
observed in more than half of patients with ovarian
cancer (3).

Seromucoid is the fraction of the plasma protein
comprises of glycoprotein, characterized by their
solubility in certain precipitant (perchloric,
sulphosalcylic and trichloroacetic acids).
Seromucoid had been studied as a biochemical
marker for the detection of tumors (4). Increased
level in plasma seromuciod was reported in cancer
in general, highest value was found in widely
disseminated cancer (5).

PATIENTS AND METHODS

The study was done on 50 patients with malignant
ovarian tumors, 50 patients with benign ovarian
tumors as pathological control and 50 normal
healthy individuals from April 2011 to June 2013 .
This study was done on the Patients who were
attending Al-Yarmouk Teaching Hospital. All the
patients were diagnosed clinically and by
histopathologicl studies.

CA125, hCG and seromuciod were determined in
sera for all the above groups.

The collected blood samples were allowed to
coagulate at room temperature and then centrifuged
for 10 minutes at 3000 rpm. The resulting sera were
separated and placed in a test tube, which was then
stored in deep freeze until used.

Both CA125 and hCG were measured by Enzyme
linked Fluorescent Technique (ELFA) using VIDAS
instrument (biomeriux, France).The assay principle
combines two-steps enzyme immune assay
sandwich method with final fluorescent detection.
The Solid Phases Receptacle (SRP) serve as solid
phase as well as the pipetting device for the assay
6,7).

The seromucoid was precipitated by the perchloric
acid, and then the orcinol reagent was added to form
chromogen by reacting with seromucoid and read
the absorbance spectrophotometrically at 540 nm

@®).

Statistical analysis:

Data were expressed as means = SD. Student's t-
test was used to evaluate differences between the
studied groups. For all tests, p < 0.05 was

considered statistically significant. All calculations
were made using Excel 2003 program for Windows.

RESULTS

Table (1) represents the comparison of the mean
values of CA125 concentration in the sera of
ovarian cancer patients, pathological controls and
healthy individuals.

The CA125 level in patients with ovarian cancer
was significantly increased (P=0.001) when
compared to healthy individuals and pathological
control.

Table (1): Levels of serum CA125 in patients with
ovarian cancer, healthy individuals and pathological

control
CA125 (u/ml)

Group No. (Mean + SD) P value
Healthy 50 278+5.4 0.001*
individuals
Ovarian 50 192 + 141
cancer
Pathological 50 3324106 | 0.001**
controls

*P value for comparison of healthy individuals and
ovarian cancer.

**P value for comparison pathological control and
ovarian cancer

Table (2) represents the comparison of the mean
values of hCG concentration in the sera of ovarian
cancer patients, pathological controls and healthy
individuals.

hCG values were significantly increased (P = 0.001)
in patients with ovarian cancer compared to healthy
individual and pathological control.

Table (2): Levels of serum HCG in patients with
ovarian cancer, pathological control and healthy

individuals
hCG (Iu/L)

Group No. (Mean  SD) P value
Heqlthy 50 23002100 0.001%
individuals
Ovarian 50 12700 £ 9600
cancer
Pathological 50 2700 +2300 0.001 **
controls

*P value: Values for comparing ovarian cancer and
healthy individuals

**P value for comparing ovarian cancer and pathological
controls
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Table (3) shows our findings with respect to
seromucoid in healthy individuals, pathological
control and ovarian cancer patients. There was no
significant difference in seromucoid value in
ovarian cancer patients when compared to healthy
individuals and pathological controls.

Table (3): Serum seromucoid in patients with ovarian
cancer, healthy individual and pathological controls

seromucoid
Group No. (mg/dl) P value

(Mean + SD)

Healthy 145+28 NS

R 50

individuals

Ovarian 50 13.9+3.6

cancer

Pathological 13.7+1.7 NS

50
controls

NS: non significant

DISCUSSION

CAI125 is an antigen expressed by 80% of patients
with epithelial ovarian cancer but less frequently by
other types of gynecological malignancies (9),
which is agreed with the results of the current study
as the level of serum CA125 was higher in patients
with ovarian cancer.

It has been postulated that other tumor marker may
be elevated in sera of patients with ovarian cancer
and that commitment measurement with CAI125
may provide a more specific for early detection of
ovarian cancer (10).

The current study is in agreement with previously
reported result which indicate that serum hCG might
be useful in the diagnosis of ovarian cancer (11).
The applicability of hCG as tumor marker is
variable, however hCG elevation have been found to
correlate with poor survival in patients with
epithelial ovarian cancer (12).

Increased level of seromucoid have been found in
sera of many types of cancer (13).

Our data regarding seromucoid suggest that there
was no difference in the level of seromucoid in
ovarian cancer patients compared to healthy
individuals and pathological control. Seromucoid
was of no value in the diagnosis of ovarian cancer.

CONCLUSION

From the results of the current study, we conclude
that CA125 and hCG measurements might be useful
in diagnosis of ovarian cancer patients. While
seromucoid measurement of no value in diagnosis
of ovarian cancer patients.
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ABSTRACT

TTV infects patients at risk for parenteral exposure and chronic blood transfusion, such as those with B-
thalassemia major. This study was designed to investigate the prevalence of TTV infection in thalassemia patients
and furthermore to sequence and analyze phylogenetic of TTV. One hundred fifty four thalassemia patients (64.3%
male, 35.7% female) with a mean age of 23.8+6.8 years were involved in this study. TTV DNA was detected using
Real time PCR. Furthermore, conventional PCR was done for sequencing and phylogenetic analysis using N22
region from open reading frame 1 (ORF1). TTV was detected in 45 of 154 (29.2%) of thalassemia patients with
predominance of males than females (64.4%vs.35.6%), which approximately half (48.9 %) had TTV infection
alone and 51.1% had both TTV and HCV infection. The results of genotyping in 12 randomly selected patients
showed the presence of equal percentage of genogroup 1 (G1) and genogroup 2 (G2) 50% for each one, with
homology between them was 79.0%. Mixed infection of the same patient with multiple TTV genotypes was
observed.

Key words: Torque teno virus (TTV), Prevalence, HCV, Genotype; Phylogenetic analysis
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INTRODUCTION

Patients with p-thalassemia major are prone to
transfusion-related hepatitis because of chronic
dependency on blood transfusion, and associated
transfusion-related iron overload and transmission
of viruses. Some hepatitis viruses are detected. In
1997 by Japanese researchers isolated a new DNA
virus by representative difference analysis from the
blood of patient with non A to G hepatitis. The virus
was named TT virus of the initials of the index
patient (initials T.T.) (1). Later, as the main route of
transmission was thought to be via blood and blood
products, the name "Transfusion Transmitted virus
"was also introduced. The newest designation
"Torque Tenovirus" refers to the shape of the viral
genome, as torque means necklace and tenuous/teno
means thin (2).Human TTV is also known an
orphan virus (viruses that are not associated with
any disease but may cause pathogenicity) (3).TTV
consists of small icosahedral, non- enveloped
virionwith a diameter of 30-32 nm, single strand
DNA and negative sense (4). This virus was
classified as a species of the alphatorquevirus genus,
anelloviridaefamily (5). TTV DNA is divided into a
non-coding region (Untranslated region) of 1.2 kb
and coding region of 2.6 kb. In the coding region,
contains four partially overlapping open reading
frames (ORFs) (6).The untranslated region (UTR)
contains a rich area (89-99% of GC content) (7).
TTV divided into six groups G1, G2, G3, G4, G5
and G6 and at least 30 genotypes have been
described (5). Few subtypes (la, 1b, 2a, 2b) have
also been identified

TTV genotypes have higher variation at amino acid
level than at the nucleotide level, but still there is a
similarity in the functions of proteins encoded by
different genotypes. So divergences of 47-70%
have been reported at the amino acid level (8). The
occurrence of mutations in ORF1 is much higher
than any other proteins of TTV in which change in
nucleotides (mutations) leads to amino acid changes
and it occurs more frequently than in other protein
parts (3). To our knowledge there were no previous
study was accomplished in Iraq regarding TTV,
therefore, this study has been under taken to
investigate the prevalence of TTV, co-infection with
HCV and genogroups of TTV infection in Iraqi
thalassemia patients in thalassemia patients on
chronic transfusion therapy.

PATIENTS AND METHODS
Blood samples:

Blood samples were taken from154 B- thalassemia
patients (99 male; 55 female), aged (18-42 years)
who received regular blood transfusions, which had
been conducted between February to December
2013 from Al-Karama teaching hospital and Ibn Al-
Baladi hospital maternity and children's hospital.

Screens test for hepatitis C:

All the patients were routinely screened for hepatitis
C virus (HCV) infection by using ELISA and
western blot to detect and confirm the presence of
HCYV infection (9,10).

Extraction of DNA:

The DNA genome of TT virus was extracted from
all EDTA-treated blood samples of patients by
Wizard Genomic DNA Purification kit (Promega,
USA), and TTV DNA was detected for all the
patients by real- time PCR (Liferiver, China) (11).

Genotyping:

Randomly twelve samples were selected to
determine the genotypes. Primers from the ORF1
(N22 region) (Table 1), as described by Okamoto et
al., (12), were designed for amplification of most
divergent variants currently described to date by
semi-nested PCR. PCR was performed in a 25 pl
total volume containing 12.5 pl master mix (Go taq
green master mix); 0.8 ul of each primer, DNA
template 5 pl and 5.9 pl nuclease free water. Briefly,
nucleic acid was extracted and amplified using
standard PCR conditions by a first run of PCR
performed with primers NG059 and NG063 for 35
cycles (94°C, 30 s; 58°C, 30 s; 72°C, 45 s), plus an
additional cycle of 72°C for 7 minute, second run
PCR NGO063 with NGo61 (antisense) for 25 cycles
at the same conditions (12). A 2% agarose gel
electrophoresis was used to locate the protein bands
and its percentages by Photo Capt Molecular
Weight Software, 2001) (Figure 1) (13).

Table (1): The oligonucleotide primers used for
genotyping

Primer Sequence

1 NGO059 | 5-ACA GAC AGA GGA GAA GGC AACATG-3’

3 NGo61

PCR sequencing:

Sequencing of PCR product was carried out by
NICEM Company/ (South Korea) using an ABI
3730XL DNA Analyzer according to method
described by Okamoto (12). Homology search was
conducted between the sequences of standard gene
BLAST program which is available at the National
Center Biotechnology Information (NCBI) online at
(http:/www.ncbi.nlm.nih.gov) and using BioEdit
program. Evolutionary analysis was conducted in
MEGA 5 (14).
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NG063 5’- CTG GCA TTT TAC CAT TTC CAA AGT T- 3’
5°-GGC AAC ATG TTA TGG ATA GAC TGG 3°
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Figure (1): Detection of TTV-DNA by nested PCR. PCR products were separated on 2% agarose gel electrophoresis and
were stained with ethedium bromide.Lanel -100 base pair DNA ladder. Lanes 2,3,6,9,10,11,13,15, 17,18,show positive
TTV DNA viraemia at271bp. Lane 4,5, 7, 8, 12, 14, 16, 19, 20, Negative TTV-DNA

Positive TTV Real
time; 20.2%(45)

Statistical analysis:

Analysis of data was carried out using the available
statistical package of SPSS-22 (Statistical Packages
for Social Sciences- version 22).

The significance of difference between percentages
(qualitative data) was tested using chi-square test
(x2-test) with application of Yate's correction or
Fisher Exact test whenever applicable. Statistical
significance was considered whenever the P value
was equal or less than 0.05.

RESULTS
Negative TTV Real

Out of 154 blood samples taken from thalassemia time; 70.8%(109)
patients, 45 samples were positive to TTV. The
prevalence rate was 29.2% for total samples Figure (2): The prevalence of TTV in thalassemia

examined in this study, and the prevalence rate of patients
64.4% males and 35.6% females. Figure (2).

However, there was no significant difference in

prevalence rate between males and females 29.3%

vs.29.1% respectively among thalassemia patients,

neither with age, nor with frequency of blood

transfusion. (Table 2).
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Table (2): TTV in thalassemia patients according to age, gender, and frequency of blood transfusion

TTV (Real time PCR)
Positive Negative P value
No. % No. %
<20 10 21.3 37 78.7
Age (years) 20-24 2 40.0 33 60.0
25-29 6 20.7 23 79.3 0135
=>3( 7 30.4 16 69.6
10- 3 27.3 8 72.7
20- 10 31.3 22 68.8
Blood transfusion pints 30- 13 255 38 74.5 0.962
40- 9 32.1 19 67.9
=>50 10 31.3 22 68.8
Gender Male 29 293 70 70.7
Female 16 29.1 39 70.9 0979
Significant using Pearson Chi-square test at 0.05 level
According to their HCV antibodies and DNA of 10
TTV and TTV detection in blood patient, the BPeicentage 33,705(1=55) s
patients in current study were divided into four 3 37.3%(n=H)
subgroups (figure 3): (Anti —-HCV Ab+ TTV+; Anti-
HCV Ab+ TTV- ; Anti- HCV Ab- TTV+; Anti- “0
HCV Ab -TTV-).Table (3) shows that there were no "
significant differences in prevalence of TTV o
infection among thalassemia patients with or 10 18.8%u=29)
without anti-HCV Abs. ] :
Nucleotide sequence and phylogenetic analysis of 13 9.3 %l1=16)
12/45 (26.67%) TTV positive isolates belong to "
G1(50%), G2 (50% ) and similarity of these were
79.0.%.This allowed us to construct a phylogenetic <
tree based on a partial polymerase 271 bp fragment
of N22 in ORF1.Phylogenetic tree for each sample 0
ANTIHCVH TTVH - ANTIHCVE §TTV-  ANTIHCV-STTVE ANTIHCV- S TTV-

was obtained as seen in figure (4).

Genotyping results for the amplified region of each
sample are shown in table (4). Nucleotide sequence
analysis showed that there are TTV genotypes in
Iraqi thalassemia patients were closely related to the
novel isolates that isolated from Italy, Iran and
Poland that deposited in the GenBank with
accession no.AY032886.1, GQ179964.1,
AJ309730.1 and considered as new genotypes of the
TTV family and unclassified until the time.
Sequencing of TTV clones from thalassemia
patients showed the presence of different variants in
the same serum.

Figure (3): Demographic of 154 thalassemia patients
according to TTV and HCYV infection

Table (3): TTV in thalassemia patients with or without
anti-HCV Abs

TTV (Real time PCR) P
Positive Negative value
No. Y% No. %
Anti-HCV Positive 29 345 55 65.5 0.113
Abs Negative 16 229 54 771

Significant using Pearson Chi-square test at 0.05 level
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Figure (4): Phylogenetic tree on the basis of the TT virus partial open reading frame 1 (ORF1) sequence as constructed
by the neighbor-joining (N-J) method. Note that there are two major clusters, tentatively named G1, G2

Table (4): The characteristics of genotyped TTYV -positive clinical samples

Homology

Name of sample Name of gene A ion N. Country

‘yl)
. TT virus isolate 7K NS-HD . o
1 1_Primer-63_DI11 ORF1 gene, partial cds AY032886.1 Homo sapiens 99% Italy

. TT virus isolate 7K NS-HD . o
2 1_Primer-63_EO08 ORF! gene, partial cds AY032886.1 Homo sapiens 99% Italy

. TT virus isolate 7K NS-HD . o
3 4_Primer-63_F11 ORFI gene, partial cds AY032886.1 Homo sapiens 99% Italy

. TT virus isolate 7K NS-HD . o
4 9_Primer-63_D10 ORFI gene, partial cds AY032886.1 Homo sapiens 99% Italy

. TT virus clone BTRL-09 o
5 2_Primer-63_FO08 ORFI gene, partial cds AF397741.1 - 97% -

. TT virus clone BTRL-09 o
6 8 Primer-63_C10 ORF1 gene, partial cds AF397741.1 - 99% -

. TT virus clone BTRL-09 o
7 15_Primer-63_H10 ORF1 gene, partial cds AF397741.1 - 100% -

. TT virus clone BTRL-09 o
8 11_Primer63_F10 ORF1 gene, partial ods AF397741.1 - 99% -
. TT virus clone BTRL-09 o
9 2_Primer-63_EI11 ORFI gene, partial cds AF397741.1 - 96% -

TT virus isolate 7K NS-HD

T . o
10 4_Primer-63_GO08 ORFI gene AY032886.1 Homo sapiens 95% Italy
1 5 Primer-63 Gl1 TT virus isolate Q75 long AF067981.1 isolated from 939 R
- — OREF gene, partial cds human serum
12 5 Primer-63 HO8 TT virus isolate (_i75 long AF067981.1 isolated from 95% R
- - ORF gene, partial cds human serum
Torque Teno virus isolate
13 6_Primer-63_A10 Isfahan MEF5 ORF1 gene, GQ179964.1 Homo sapiens 93% Iran

partial cds
Torque Teno virus isolate

14 6_Primer-63_H11 Isfahan MEF5 ORF1 gene, GQ179964.1 Homo sapiens 90% Iran
partial cds
5 7 Primer-63_A12 TT virus ORF1, AJ309730.1 Homo sapiens 91% Poland
- ~ clone D-95nt
16 7 Primer-63_B10 TT virus ORFT, AJ309730.1 Homo sapiens 89% Poland

clone D-95nt
Torque teno virus isolate
17 14_Primer-63_G10 Isfahan MEF5 ORF1 gene, GQ179964.1 Homo sapiens 97% Italy
partial cds
Torque teno virus isolate
18 10_Primer-63_E10 Isfahan MEF5 ORF1 gene, GQ179964.1 Homo sapiens 96% Iran
partial cds
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DISCUSSION

The prevalence of TTV infection was found to be
29.2% in a sample of Iraqi thalassemia patient by
detection of nucleic acid using Real-time PCR. The
prevalence of TTV among thalassemia patients was
reported to vary from 50% to 100% in different
studies elsewhere due to differences in diagnostic
techniques, study sample size, and geographic
distribution (15, 16).

Moreover, the prevalence of TTV DNA in current
study is generally low compared with other studies
elsewhere (16, 17) that showed prevalence of TTV
was 100% in contrast to other studies which showed
3904% in  Egypt and 505% in Iran
respectively(18,19).

The current study showed also prevalence of TTV
infection in thalassemia patients co-infected with
hepatitis C implying that HCV and TTV may share
common modes of transmission routes such as
blood transfusion (20, 21).

It could be concluded from the presented data that
age, gender, and frequency of blood transfusion did
not differ significantly between TTV-positive and
TTV-negative thalassemia patient groups. This
conclusion found to be consistent with other
studies elsewhere (22,23), and inconsistent with
result of previous evaluation of TTV infection in
250 thalassemia patients in Ahwaz which showed
that there was a significant correlation between TTV
infection, age and history of blood transfusion (24).
TTV is characterized by an unusually high degree of
sequence variability compared to other DNA viruses
so several distinct TTV genotypes have been
described (12, 25, 26). The PCR assays developed
soon after the discovery of the virus, were not able
to amplify DNA of all genotypes, and the TTV
prevalence in the populations of various countries
have therefore been dramatically underestimated.
Recently, improved PCR protocols and new sets of
primers have led to increased rates of TTV DNA
detection. In our study, the genotyping of TTV were
Gl and G2 based on the N22 region (271 bp
approx.) in ORFI1. It should be noted that the
primers we used do not permit the detection of all
TTV genotypes, although they allow the detection
of the main TTV genotypes reported in other
studies. The results of the present study are in
parallel with data published from other parts of the
world where the TTV genotypes 1 and 2 have been
described in several countries including Japan,
Thailand, United Kingdom, and Germany. Other
genotypes have also been reported in these regions
(27- 29). So, the distribution of the major TTV
genotypes, Gl and G2, was not related to their
geographic distribution. This suggests that TTV, a
single stranded DNA virus, probably spread all over
the world a long time ago and coexisted with
humans for long time without shows any signs of
disease (25).

Even sequencing of TTV clones from thalassemia
patients showed that one patient had multiple TTV
variants (15). Mixed infections of TTV have been

reported in individuals at high risk for infection with
parenterally transmitted viruses, such as intravenous
drug users, hemophiliacs (4), and hemodialysis
patients (7), as well as in patients with liver disease
(25). In our study, several clones derived from the
same serum were sequenced to determine co-
infection (or superinfection) with multiple TTV
strains occurred .That infection by a given genotype
is not protective against the superinfection by
another type (30). Furthermore, the number of TTV
isolates infecting an individual can be high due to
the frequency of blood transfusion from an
individual may be carrier of these viruses , or there
are many possible reasons which suggest higher
than expected rate of mutation in TTV (31).

Since there are no reports available showing the
prevalence of this virus in Iraq, it is not possible to
support or contradict other observations and
therefore this report should be taken as accepted at
this stage. The results concluded that TTV is
moderately present in Iraqi thalassemia patients,
with G1 and G2 were predominant. Multiple TTV
variants from one patient was sequenced in this
work and proved to be possible.
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ABSTRACT

In the present study, a computational investigation has been introduced to calculate some parameters of quadrupole
magnet and included theoretical analysis using matrices representation because it is best method to represent and
tracing the charged particles beam along any optical system, using matrix representation could be analysis the
motion of charged particles and calculate both of the bandwidth (envelope) and the angle of rotation in both the
horizontal and vertical planes, take in consideration that the motion of the particles in each level is independent of
another level. The results show good focusing properties when the value of the length of quadrupole magnet is
equal to (400mm), has been get minimum value for envelope in both horizontal and vertical planes.

Key words: quadrupole, Magnetic Lenses, Transfer Matrix, Focus, Plasma
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INTRODUCTION

The most obvious components of particle
accelerators and beam transport systems are those
that provide the beam guidance and focusing
system. Whatever, the application may be, a beam
of charged particles is expected by design to follow
closely a prescribed path along a desired beam
transport line or along a closed orbit in case of
circular accelerators (1). Furthermore, ion and
electron optics was extended to include the focusing
of beams in circular accelerators. New types of
focusing systems, such as quadruple lenses, edge
focusing in sector-shaped magnets, alternating-
gradient focusing, and so on, were invented and
contributed to the successful development of plasma
physics and accelerators with steadily increasing
energies and improving performance characteristics.
New interest in particle dynamics came also from
space science, industrial applications of electron-ion
beam devices (welding, micromachining, ion
implantation, charged particle beam lithography)
2).

At their core, these systems consist of a sequence of
electromagnetic devices through which a beam of
charged particles passes. There are many different
types of electromagnetic devices like magnet, where
it used to guide a charged particle along a
predefined path, magnetic fields are used which
deflect particles as determined by the equilibrium of
the centrifugal force and the Lorentz force. The
quadrupole magnet is important part into the system
of charged particles beam transport. It works as a
focusing element in one axis and defocusing in the
other axis (1).

This work aimed to study the effect of length of
quadrupole magnet on focus the charge particles
beam by selection the different of lengths.

THEORITICAL FORMALISM
1. Particle Beam Focusing:

Similar to the properties of light rays, particle beams
also have a tendency to spread out due to an
inherent beam divergence. The characteristic
property of such focusing lenses is that a light ray is
deflected by an angle proportional to the distance of
the ray from the center of the lens. With such a lens
a beam of parallel rays can be focused to a point .To
keep the particle beam together and to generate
specifically desired beam properties at selected
points along the beam transport line, focusing
devices are required (1). The most suitable device
that provides a material free aperture and the desired
focusing field is called a quadrupole magnetic lens
3.4).

2. Magnetic Lenses:

A magnetic lens is a device for the focusing or
deflection of moving charged particles, such as
electrons or ions, by use of the magnetic Lorentz
force. Its strength can often be varied by usage of
electromagnets. Magnetic lenses are used in diverse
applications, from cathode ray tubes over electron
microscopy to particle accelerators. A magnetic lens
typically consists of several electromagnets
arranged in a quadrupole, sextuple, or higher
format; the electromagnetic coils are placed at the
vertices of a square or another regular polygon.
From this configuration a customized magnetic field
can be formed to manipulate the particle beam (5).

3. Quadrupole Magnet:

A quadrupole is a magnetic element that has four
poles, two norths and two souths. They are
symmetrically arranged around the centre of the
magnet. There is no magnetic field along the central
axis (6). These magnets are used to focus the
particle beam. In quadrupole magnet the field lines
all cancel each other out at the centre of the
quadrupole so a particles beam feels no force as it
passes through the centre. The further from the
centre of the quadrupole we get the stronger the
field gets so particles beam which are further off
axis get focused more strongly. It can be seen that
while the particles beam is being focused in the
vertical direction it is simultaneously being
defocused in the horizontal direction (1,2).
Consequently two different types of quadrupole
have to be used, first type in (x-y) plane and the
other is the same thing rotated through (90 degree).
This rotated version will cause the particles beam to
be focused in the horizontal plane and defocused in
the vertical plan. When arranged correctly a series
of quadrupole can lead to net focusing in both
planes (7). Generally, quadrupoles, which focus in
the horizontal plane are often referred to as focusing
quadrupoles (QF) whereas quadrupoles which focus
in the vertical plane are often referred to as
defocusing quadrupoles (QD) (6).

4. Transfer Matrix of the Quadrupole Magnet:

Transfer matrices describe changes in the transverse
position and angle of particles relative to the main
beam axis. If x and y are the coordinates normal to z,
then a particle orbit at some axis position can be
represented by the four dimensional vector

(X,X_,y,y_ ), the quantities X and ) are

angles with respect to the axis. An optical element
operates on an entrance orbit vector to generate an
output orbit vector. The transfer matrix represents
this operation. Orbits can therefore be represented
by two independent two dimensional vectors,

X=(X, X ) and Y=(), y_ ). This separation

holds for other useful optical elements, such as the

Vol. 9, No.3, September 2014 53



International Journal for Sciences and Technology / ICV: 4.32 - SJIF: 3.735

Vol. 9, No.3, September 2014 54

[

\

magnetic sector field (7,8). In a single plane, the
trajectory of a particle at a given position s
determined by its phase space coordinates:

XE)=[X(S) X(S)] cevvenvenennen a
Assuming particles of nominal momentum (6=0) the

equation of motion inside a quadrupole magnet
takes the form of a simple harmonic oscillation:

X"+ kx=0 oo, @

Whose solution can be written in matrix formalism
(3,9):

D (0 =\ b N )

With X,=X(0) and

cosBL)  —sin(JkL)
k if k<0 (focusing)
~JkLsin(WkL)  cos(WkL)
S
1 if k = 0 (drift space) (4)
cosh(\/kL) L sinh(JEL)
k if k> 0 (defocusing)

JkLsinh(vkL)  cosh(~kL)

M is called the transfer matrix of the quadrupole.
The two main parameters that show in equation (4)
are k and L, where L represented the effective length
of quadrupole magnet (in metre) and k represented
the normalized gradient (k= 0.004 mm?) (7,10).
The mathematical model of a quadrupole we have
used is one where the field gradient is constant
inside the quadrupole and zero outside, this behavior
of the field is called the hard-edge model (8).

RESULTS AND DISCUSSION

The purpose of any system of charged particles
beam (ion beam) focusing mostly is to obtain the
minimum spot of charged particles beam, that
means, minimum magnification, that is achieved to
good control for any application. Table (1)
represents the main configurations (parameters) of
charged particles beam through quadrupole magnet,
when using (Ar") ions as charged particles extracted
from the source of plasma. Table (2) represents the
different values of effective length of quadrupole

magnet with the values of magnifications and
displacement maximum of both x and y. It is clear
that, when the effective length is (400 mm) the
minimum size of beam (the shape of phase space
ellipse nearly waist). (1)

Table (1): The main parameters

Parameters of Source The value
Extraction voltage (kV) 30
Xy (mm) 10
x, (mrad) 0.039
Yo (mm) 15
Vo (mrad) 0.007
B, (Gauss) 3000

That means good properties of charged particle
beam at target region. Figure (1) represents the
relation between the different values of maximum
displacement of x (beam envelope) as function of
displacement direction (the beam path (s)) for
different values of effective length of quadrupole
magnet to horizontal plane. We note from this
figure, the increasing in (L) causes decreasing in
beam envelope, while figure (2) for vertical plane,
the opposite action of quadrupole magnet appears.
Also from this figures could be note the opposite
action of quadrupole magnet as converge element
for the horizontal plane and diverge element for
vertical plane that agree with many authors (9,10).
We note clearly, the minimum size of beam in
(L=400 mm).

Table (2): The values of magnification and both x and y
displacement max, with different values of effective
length of quadrupole magnet

L mm < mm mm Mag., M?g'y
y X/X, ¥i¥o
200 13.743 11.231 1.040 1.071
250 11.693 11.553 0.898 1.082
300 9.351 11.908 0.757 1.092
350 6.988 12.298 0.620 1.102
400 5.194 12.724 0.532 1.111
450 5.033 13.185 0.628 1.100
15 T T T T T
O L=500mm | | |
14} O L=700mm |
A L=900 mm |
13 V¥V  L=1100 mm - - a1
< L=1300 mm |
121 KX L=1500mm ~— ~ ~ ~ -~~~ 5

S (mm)
Figure (1): Effect of the length on beam envelope as a function of
displacement direction for horizontal plane
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Figure (2): Effect of the length on beam envelope as a

function of displacement direction for vertical plane

CONCLUSION

1. Quadrupole magnet acts as converging element
for the horizontal plane while acts as diverging

element for vertical plane.

2. The increasing in (L) causes decreasing in beam
envelope for horizontal plane, the opposite action

appears for vertical plane.

3. The best focusing properties of quadrupole

magnet obtained when (L) equal to (400 mm).
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ABSTRACT

Multilayered cuprates of Bi,Ba,Ca,.;Cu,0,,:415,With n = 1-3 have been synthesized by using solid state reaction
method in order to investigate the variation of transition temperature T.. The temperature dependence of resistance
showed that the T, depends on n. The Vickers hardness of the observed phases obey, an increase in Cu-O layers.
The superconducting transition temperature is determined by electrical resistively-temperature dependency and
rises reaching a maximum value of 105 K at n=3

Key words: superconducting transition temperature Tc, electrical resistivity, Vickers hardness (HV), layer
structures
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INTRODUCTION

Ceramic  high temperature  superconductivity
(HTSC) has confounded many theorists (1). As
Compared to normal metals these “poor metal”
ceramics exhibit many transport anomalies even in
their normal state, so it is scarcely surprising that
their superconductive properties should be even
more unexpected. All known microscopic theories
of metallic superconductors are based on the BCS
model of Cooper pairs formed by attractive
electron-phonon  interactions that overwhelm
repulsive Coulomb interactions, yet many features
of electron-phonon interactions in the BCS theory
that are confirmed in metals, appear to be weak or
absent in the infrared spectra of ceramic HTSC (2).
The Bi-Sr-Ca-Cu-0 superconductor, which was
discovered by Maeda et al. (3). It is considered as
one of the important materials for device
applications. Impurity substitution in the cuprate
superconductors has a powerful of the basic
electronic properties. For example, Pb doping of Bi-
Sr-Ca-Cu—O superconducting systems induces a
partially melted liquid phase that eases the diffusion
of the element to form the high-Tc phases and to
increase their critical temperature (4). Several
alloying elements, such as MgO can be added to
improve the electrical properties of polycrystalline
2212, and the addition of MgO was reported to have
beneficial effects on the grain connectivity and grain
alignment in fully processed samples of Bi2223 and
on its critical current value (5). The effect of Pb
substitution on the high-T. superconductor Bi-Sr-
Ca-Cu-O was studied. They found that the zero
resistivity temperature Teosery Was increased with
the increase of Pb content.

Maximum Ty value of 85.5 K was obtained for
the composition Big sPbj sSrCaCu,Ojs , enhancement
of Pb caused a decrease in T,. it was observed that
oxygen annealing degraded the superconductivity of
Bi-Pb-Ca-Sr-Cu-O as Pb=0.3 (6), while it improves
the superconductivity properties of samples with
Pb=0.4(7). samples were prepared with a nominal
Composition Bil'g4Pb0'34Sr1'_91C32'03CU3_0503 by solid
state reaction with T=110K. Also they studied
crystal structure by XRD and their results showed
that the compound have the structure for the 2223-
phase (8).

Mechanical property that may be important to
consider is hardness, which is a measure of a
material’s resistance to localized plastic deformation
,and Quantitative hardness techniques have been
developed over the years in which a small indenter
is forced into the surface of a material to be tested,
under controlled conditions of load and rate of
application. Two other hardness-testing techniques
are Knoop (pronounced nup) and Vickers
(sometimes also called diamond pyramid). For each
test a very small diamond indenter having pyramidal
geometry is forced into the surface of the specimen.
Applied loads are much smaller than for Rockwell
and Brinell, ranging between 1 and 1000 g. The
resulting impression is observed under a microscope

and it is measured; this measurement is then
converted into a hardness number (9) . In the
present work we have successfully to prepare
Bi,Ba,Ca,, 1Cu,0s,44+5 bulk polycrystalline for n=1,
2 and 3 by used solid state reaction process, and
study the electrical ,mechanical properties of
different n synthesized at the optimum conditions.

EXPERIMENT AND METHODS

The synthesis of samples with chemical formula
Bi,Ba,Ca,.Cu,0,,:4+5 for n=1, 2 and 3 have been
performed by solid state reaction method, using
appropriate weights of pure powders of Bi,0;, BaO,
Ca0, and CuO. The powders were mixed together
by using agate mortar. The mixture and to form
slurry during the process of grinding for about
24hrs. The mixture was dried for an oven at 250°C.
The powder was pressed into disc-shaped pellets 1.5
cm in diameter and 0.21 cm thick, using hydraulic
press under a pressure of 7 ton/cm>The pellets
were put in furnace that has programmable
controller, for sintering. For these pellets were
heated to temperature of 750 "C for 120 hours with a
rate of 2'C /min, then cooled to room temperature by
the 0.5 'C /min. A four-point probe is the most
common method to determine the T, of a
superconductor (10). Wires are attached to a
material at four points with a conductive adhesive.
Through the outer two of these points a voltage is
applied and if the martial is conductive a current
will flow. Then, if any resistance exists in the
material a voltage will appear across the inner two
points in accordance with ohm's law. When the
material enters a superconductive state, its
resistance drops to zero and no voltage appears
across the second set of points. Figure (1) shows the
circuit diagram of the resistivity measurement.

Sample
©

D C power supply I

Figure (1): Circuit diagram of the sample of
resistivity measurement
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The cryostat system joined to a rotary pump to get a
pressure of [6*¥10” mbar] inside the cryostat, and is
also joined to a sensor of a digital thermometer type
[KT] and thermocouple type K near the sample
position. Four wires have been connected to the
cryostat. The two outer most leads for a current and
two inner leads for a voltage. A small current passes
through the sample, by a current source D.C power
supply. The resistivity [p] could be found from the
relation:

V owt
p=——— (four points probe)..........ccceceeuru.. [1]
I L
where, I: is the current passing through the

sample, V: is the voltage drop across the electrodes,
t: is the thickness of the pellet ,L: is the length of the
sample ,w: is the width of the sample or found from
equation(1):

p=4.5324 7 (linear-four points probe) ......... 2]

The critical temperature T, could be found from this
figure or from the relation:

Tc = (Tcl+Tc2) [2iiiiiiiiiannnns [3]

where T.;: the onset of the transition temperature,
Te: the offset of the transition temperature at the
zero resistivity point.(12). Vickers hardness [HV]
measurements of the sample produced are
performed in air by using a digital micro hardness
tester at room temperature ,where they are
determined by dividing the applied force, F, by this
area, a, (13).

(VHN= 1.854F/@%)...ceeeeeennn [4]

RESULTS AND DISCUSSION

Figures (2,3) display the temperature dependence of
the normalized resistivity p for Bi,Ba,Ca,.
1Cu,O0sp44+5,With n = 1-3 phases. All samples were
characterized by a metallic behavior from room
temperature down to 200 K. Basically, the normal
metallic behavior reflects the conduction along the
CuO planes. It were found that the values of critical
transition temperature at zero resistivity temperature
T.(offset) and onset T (onset) for grown Bi,Ba,Ca,,
1CupOspt4+5, With n = 1-3 phases are 79, 85 and 105
K respectively.

It is clear from table (1) that the increase of the Cu-
O layers which leads to increase the holes in the
structures thus enhanced the transition temperature
from 79 K to 105 K and reduced the transition width
AT, they mean that the increasing multiphase

2201,2212,and 2223 (14). Therefore, the AT are
increasing as shown in figure (2).

Figure (3) shows the change of Hardness values
HVn as function Cu-O layers. Hardness value
decreases with increasing Cu-O layers, the
possibility for very large variations in values
depending on technique used and microstructure
surface effects . This means increasing the value
(n) lead to increasing brittleness of the samples ,
because number increase Cu-O layers on length c-
axis.

50

40

*104 5

20

p(Q.cm)

10

0 N

I5 100 125 150 175 200 2325

Temperature (K)

300

Figure (2). Resistivity versus temperature for Bi,Ba,Ca,,_

1Cu, 0, 44+5, With n = 1-3 phases

90

Temperature (K)

75

no. Cu-0O layers

Figure(3): critical transition temperature with
n = 1-3 phases for Bi,Ba,Ca,_Cu,O;,4+5.
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Table (1): Values of transition temperature Compound wusing van der paw technique.
T (offset), T .(onset), and HVn for Bi,Ba,Ca,_ Proceedings of the First Scientific Conference, Vol.
1Cu, 034445, Withn =1, 2, and 3 (1): 275-279.
11. Nobumasa H.; Shimizu K.; Kitano Y. and
n Samples Teomen(K) [ Teonseny(K) AT HVn Kawai T. (1988). High Tc Phase of Bi-Sr-Ca-Cu-O
1 Bi,Ba,Cu,Og.5 79 100 29,5 421.05 Superconductor. Jpn.J.Appl.Phys. 27: L846-848.
2 Bi,Ba,Ca;Cu,0g:5 35 120 1025 | 4044 12. Ginsberg DM. (1989). Physical properties of
3 TR TR 03 e T R HTSC. World Scientific, Singapore. P. 161.
. i 13. Carter CB. and Norton MG. (2007). Ceramic
Materials. Springer, New York. P. 299.
14. Al-Dhahir TA.; Kareem AJ. and Mahdi SH.
CONCLUSION (2014). Synthesis and Study the Structure and
Dialectical properties of BiyBa,Ca, ;Cu,Oppias
Three samples of Bi,Ba,Ca, Cu,Opyi445, With n = Compounds. J. Chem. Bio.Phy. Sci . 4(3): 2524-
1-3 were synthesized by solid-state reaction 2531.

method. By increasing n, the transition temperature
is increased from 79 at n=1 to 105 at n=3. The
increase of Cu-O layers produced a decrease in
Vickers hardness (HV), from 421.05 to 395.58 that
mean the mass densities of the samples are with
increasing the Cu-O layers.
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A CASE REPORT
Diagnosis of primary ES/PNET of the breast
Khudhair J. Sabeeh (1) and Rana Z. Naji (2)

(1) Al- Amal Hospital for Nuclear Medicine / College of Medicine / University of Baghdad (2) Dept. of
Histopathology / Central Public Health Labs/ Directorate of Public Health/ Baghdad / Republic of
Iraq

ABSTRACT

ES/PNETs are composed of small, malignant, undifferentiated cells and often presented as bone or soft tissue
masses in the trunk or axial skeleton in adolescents and young adults. It was firstly described in 1918. Peripheral
PNETs which was first described in 1979 are tumors that originated in the soft tissue of the chest wall,
occasionally in bone, and, rarely, in the peripheral lung. Exceptionally these may occur in the kidney, ureter,
bladder, testis and seminal vesicles, and in many other visceral sites (ie, ovary, pancreas, uterus, parotid gland, and
lungs. PNETS in breast tissue have been extremely rare only nine cases were documented until 2013. At 2014 a
new case was reported in Turkey.

Key words: Ewing sarcoma / Primitive neuroectodermaltumor (ES/PNETS), Breast primary, diagnosis.
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INTRODUCTION

The ES/PNET family of tumors is part of a rare
group of malignant neoplasms arising from
neuroectodermal elements, with small round cell
morphology (1).

This group of tumors is characterized by the
presence of the typical translocation (11; 22) (q24;
q12) (2). Currently, ES/ PNET and malignant small
round-cell tumors of the thoraco-pulmonary region
are considered different manifestations of a single
tumor family. Tumors at the poorly differentiated
(Ewing's) end of spectrum have scanty, pale
cytoplasm and round to ovoid open nuclei with
finely distributed chromatin pattern. At the other
end of the spectrum the cells may have somewhat
eosinophilic cytoplasm and the coarser chromatin
pattern with more frequent nucleoli.

Mitotic figures are common in PNET, as is necrosis
and endothelial hyperplasia. A further aid in the
differential diagnosis is provided by the presence of
rosettes or pseudo rosettes in PNETs. The
morphological and biological characteristics of
Ewing's tumors developing in soft tissues appear to
be indistinguishable from those of tumors
developing at bone sites (3).

ES/PNET of the Breast is an extremely rare
location and has been reported only seven times as a
primary tumor and one as a metastatic tumor, in a
thorough search through the medical literature as
described in table (1) (1).

Vol. 9, No.3, September 2014 61

Table (1): summary of ES/PNET tumors of breast reported in the literatures

Reference (}iiis) Presentation Size (cm) Disease Treatment Outcome
Tamura et
al.(6) 47 Breast lump 2.11.8 Primary Mastectomy Not available
Maxwell et al. . Lumpectomy Free of disease
(12) 3 Breast lump 18 Primary + chemotherapy at 2.5 years
Local and
da Silva et . Chemotherapy pulmonary
al.(7) 3 Breast lump 12.7:5 Primary + radiotherapy relapse; death
at 2 years
. Free of disease
Ko et al(14). 33 Breast lump 252 Primary Lumpectomy at 6 months
Vindal and Wide local ‘
Kakar 26 Breast lump | = --------- Primary exaision Free of disease
+ adjuvant at 36 months
1s)
chemotherapy
Kwak et al. 49 Mass‘ln the 1 Metastatic Chemotherapy Not available
(16) axilla
Mastectomy
Dhingra et al. . + Free of disease
(17) 26 Breast lump 3.5.3 Primary chemotherapy at 12 months
+ radiotherapy
Local and
Suebwong et . Chemotherapy
al. (13) 46 Breast lump 4 Primary + radiotherapy pulmona}ry
progression
The patient’s
medical
Bilateral 7and 5 in the dgt(c)arrlid(;rt;(t):d
Majid et al.(4) 30 breast lump right anq left, | Metastatic Chemotherapy and she died
respectively
after 2 cycles
of
chemotherapy
FUNDA . . .
TASLIetal(5) 24 Breast lump 11.10 primary Not available Not available
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CASE REPORT

A thirty- eight years old female patient presented
with a painless left breast mass 12 months ago.
Lumpectomy was done at Hamad Shihab Hospital /
Baghdad at June 2013. The histopathological
report proved a benign breast lesion. During follow
up two months later, the patient had a painful
swollen left breast with swelling of upper arm, two
ultra sound reports done at August 2013 showed
hypo echoic breast tissue (edematous) no mass or
cyst seen. No fluid collection was seen. The
axillary L.N was enlarged with reactive center and
the differential diagnosis is lymphatic obstruction or
mastitis. During this period, the patient received
antibiotic therapy with no response. A third ultra
sound was done to the patient at September 2013
revealed a well-defined heterogeneous breast mass
of lobulated out lines measures 16x13.5x10 cm seen
occupying most of breast tissue suggestive of
carcinoma or soft tissue tumor, few enlarged
axillary lymphnodes  seen largest one M.1.3
cmxlcm , left supra clavicular LAP seen the largest
one M.l cmX0.7cm . Huge left sided pleural
effusion is obviously seen .Ultrasound of right
breast is normal with normal axillary tissue
lymphnodes. Ultrasound of the abdomen was
normal . C.T scan was done to the patient after the
third U.S showed evidence of huge soft tissue mass
occupying the most of left breast tissue extending to
involve the chest wall and invasion of pleura of
left hemi thorax with periosteal reaction of the 4™
rib in axillary and anterior parts of the chest wall
with evidence of multiple enlarged axillary lymph
nodes. The findings were suggestive of a breast
carcinoma with secondary involvement of chest
wall, massive left sided pleural effusion with
collapsed left lung and mediastinal shift to the right,
the heart is normal and right lung is clear .
Malignant FNA was done to the breast mass the
result came back of clusters of mammary
carcinoma, the oncologist started a palliative
chemotherapy . Seven cycles of TAC (taxoter 40
unites Adriamycin 80  unites and
cyclophosphamide 1000 unites respectively )
therapy  given to the patient starting from
September , October and November 2013 (4 cycles
respectively) radiological follow up by chest x ray
was clear (no pleural effusion , no mediastinal LAP
, no mass in the chest wall, breast mass disappeared)
. Another three cycles of TAC therapy given at
December 2013 and January 2014  then followed
up with anotherchest x-ray which was clear, in
February 17" 2014 a chest C.T scan done showed
no pulmonary metastasis and no axillary LAP with
clear chest. After completing the palliative
chemotherapy at May 2014 , a recurrent breast
mass of for which Left simple mastectomy with
axillary clearance was done to the patient at
Baghdad medical city hospital and the gross was
sent to the teaching laboratories / histopathology
department  which showed firm overlying skin
with brownish discoloration (1 cm away from upper

surgical margin and 4.5 cm away from the areola at
the upper lateral quadrant) , cut section showed 3
masses the largest measures 5 cm in maximum
dimension located in upper lateral quadrant of breast
,the second mass measures 4 cm in maximum
dimension located near the deep surgical margin
with necrosis and hemorrhage extending to the
axillary tail , the smallest mass measures 2.5 cm
firm whitish (the report did not mention the exact
site ), seven lymph nodes were seen , the nipple is
retracted not ulcerated. The diagnosis was
infiltrative atypical lymphoid cells with frequent
mitotic figures and multifocal necrosis , the tumor
cells invading skeletal muscle .positive nodal
involvement. Picture is that of NHL high grade.
The case was referred to central public health
laboratories histopathology department to confirm
the definite diagnosis by immunehistochemical
stains, H. and E. sections showed solid sheets of
hyperchromatic relatively monomorphic cells
divided into irregular nodules by thin and thick
septa ,tumor cells have indistinct cell membrane , a
characteristic pertheliomatous growth pattern seen ,
few pseudorosettes seen, necrosis is prominent ,
numerous mitotic figure seen . tumor cells infiltrate
the adjacent skeletal muscle fibers
Immunehistochemical panel showed positive
staining for CD99 surface membrane , NSE, S100
protein , patchy synaptophysin  and negative
staining for LCA , CD3, CD20 (except for the
intratumoral lymphocytes ) , actin , melanosome ,
chromograninA and cytokeratin 18.  The
differential diagnosis of lymphoma , neuroendocrine
carcinoma, rhabdomyosarcoma, malignant
melanoma ,breast carcinoma all were excluded by
the negatively stained markers .

DISCUSSION AND CONCLUSION

Primitive neuroectodermal tumors are uncommon,
malignant, small-round-cell tumors that arise in soft
tissues or bone, most commonly in children and
young adolescents. Primary PNETs demonstrate a
predilection for the truncal and axial soft tissue,
including the chest wall (Askin tumor), the
paravertebral region (50-60% of cases), and the
extremities  (20-25%  of cases) (6). The
thoracopulmonary region (Askin tumor) is the
single most common primary site. Primary PNETs
of many organs of the body have been documented
(11,12), but only few(nine) cases of primary PNET
of the breast were documented (1). Previous
reports of primary breast PNET showed common
clinical findings of a growing mass, over a 2-year or
4-month follow-up (13,14). In our case, the mass
grew over a 10 months period. PNETs of other
visceral organs usually present with a painful mass
and constitutional symptoms (3), but in this case,
the patient complained of signs of mastitis and
swelling of the upper arm.
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Maxwell et al. (4) described sonographic findings
of primary PNET of the breast as a superficial,
circumscribed, hypoechoic mass with posterior
acoustic enhancement and an apparent hypoechoic
tract extending to the skin. In our case, sonographic
findings  wereheterogenous ~ lobulated  mass
occupying most of the breast tissue which is
compatible with SuebwongC. et al ( 9).

Our case was an adult patient with a mass on her left
breast and extending to the left hemi thorax causing
massive left sided pleural suffusion and collapsed
left lung with periosteal reaction of 4™ rib and
auxiliary LAP , suggesting that the breast is the
primary site with chest wall involvement.
Immunohistochemistry and  histology = were
necessary to confirm the diagnosis. the tumor was
composed of hyperchromatic relatively
monomorphic cells divided into irregular nodules
by thin and thick septa ,tumor cells have indistinct
cell membrane , a characteristic pertheliomatous
growth pattern seen , few pseudorosettes seen ,
necrosis is prominent , numerous mitotic figure
seen. Tumor cells infiltrate the adjacent skeletal
muscle fibers. Figures below described the results of
the current case report.

Figure (4): High power field of CD99 cell
membrane 40x PF

Figure (1): Histopathology of tumor mass- small
hyperchromatic.

Figure (5): NSE positive staining of tumor cell
,X4PF.

Figure (2): tumor mass- small hyperchromatic with
prominent necrosis .10HPF cells with characteristic Figure (6): NSE cytoplasmic staining of tumor
perivascular growth pattern. 4HPF cells.x40HPF.
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Figure (7): patchy positive synaptophysin
.20XPFFig

Figure (8): patchy positive synaptophysin . at
X40 PF

In conclusion, we reported a rare case of ES/PNET
presented as breast mass and missed as invasive
breast carcinoma on FNA (fine needle aspirate and
cytology) and NHL ,high grade on tissue section
infiltrating chest wall.

Following up our patient since last session of
chemotherapy in January 2014 the patient was in
complete remission with clear chest and
mediastinum yet she developed a recurrent breast
mass at May 2014 after which simple mastectomy
with axaillary clearance done till now patient is
stable with no chest wall or contralateral breast
mass.
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Mutagenic effect of some fungal extracts on conidia of fungus Aspergillus

amstelodami

Jihan M. Al- Rawe and Maha A. Al- Rijabo
Dept. of Biology / College of Sciences / Mosul University/ Republic of Iraq

ABSTRACT

This study was investigated the ability of four concentrations produced from external fungus secretions
(Trichoderma harzianum) to induced mutation on conidia of Aspergillus amstelodami. Three methods were
introduced, namely: Plate Incorporation method , Pretreatment method , Growth mediated method. All four
concentration did not produced any mutant effect compared by spontaneous mutations, statistical analysis by using
t-test at probability rate of 0.05 showed there is no significant difference between the mean repeated mutations
resistant and induced by the external secretions of fungus Trichoderma harzianum and the mean repeated
spontaneous mutations (negative control).
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Preliminary study on detection of bees pollen contamination by heavy metals in
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ABSTRACT

Seventeen samples of pollen grains collected from honeybee workers in hive from different of Governorates
middle Iraq (Baghdad , Babylon , Wasit , Najef), South Iraq (Mesan , Basra) and north Iraq (Kirkuk) .

Analysis of contaminated pollen grains with ( Pb, Cd , Cu, Ni and Zn ) in pollen samples is done by Environment
and water researches, Ministry of Science and Technology in Baghdad . The results showed that all samples were
contaminated by Pb (0.04 — 0.535 mg/kg). The concentration of Pb high in middle Governorates while south and
north Governorates much lower. The imported pollen grain samples (0.4-0.215).

The samples also showed high of samples contamination by Cd (0.01 — 0.016 mg/kg) The highest concentration
with Cd in south Governorates and also lower in north Governorates. The imported pollen grain samples in China
highest (0.025 mg/kg) The concentration of Cu (4.57 — 5.153 mg/kg) the highest concentration in middle
Governorates. The imported pollen in China highest (4.52 mg/kg) .

The concentration of Ni in the samples were in the range (0.68 — 2.583 mg/kg). the highest concentration of Ni in
middle Governorates but lower in north Governorates The imported pollen in China highest (0.455 mg/kg). The
concentration of Zn in the collected samples (4.04 — 6.18 mg/kg) .the highest levels of Zn in middle Governorates
while north was lower. The imported pollen in China highest (3.84 mg/kg).
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1JST will publish original full papers, short research communications, and letters to the editor. Full
papers should be concise without compromising clarity and completeness, and should generally occupy

no more than 10 published pages. Short research communications should not be more than 5 printed
pages (excluding references and abstract). Results and Discussion section should be combined followed

by conclusion. Materials and Methods will remain as a separate section.

Submission of Manuscripts

Authors are required to submit their articles to IJST online for quick and more efficient processing at
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Prior to submission, Authors may contact the EDITORIAL BOARD SECRETARY to inquire about
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by an English-speaking colleague prior to submission. Manuscripts that are deficient in this respect

may be returned to the author for revision before scientific review.
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Presentation of Manuscripts
* Title
* Author names and addresses
* Abstracts (Not more than 250 words)
* Key words
* Introduction
* Materials and Methods
* Results and Discussions
* References (Use numbering in the text instead of full references.
Give full references at the end of the manuscript
* The photographs should be of high quality resolution

* Graphs should be in clearly visible form so that it may become easy to redraw

The manuscript should be prepared using Microsoft Word with the following layout.

1. Manuscript should contain title page, abstract, main body, and references.
2. Tables should be added after references and each new table should be on a separate page.

3. Figures should follow the tables, putting each figure on a separate page ensuring that the figure is at
least the size it will be in the final printed document. Number each figure outside the boundary of
figure. Resolution of the figures should be at least 400 pixels/cm (1000 pixels/in).

4. Number manuscript pages consecutively and activate line numbering.

5. The manuscript should be double-spaced. The beginning of each new paragraph must be clearly
indicated by indentation. Left-justify the text and turn off automatic hyphenation. Use carriage returns
only to end headings and paragraphs. Artificial word breaks at the end of lines must be avoided. Do not
insert spaces before punctuation.

6. Please use standard fonts such as Normal Arial. Use consistent notations and spellings
7. Please follow internationally accepted rules and conventions for gene and protein names, units, for

symbols, and for capitalization in text, tables, and figures.

Title Page
The title page should include a concise and informative title, author names in full, and affiliations. The
name of the corresponding author as well as his/her mailing address, telephone and fax numbers, and e-

mail address should be provided.

Abstract
The abstract should be one paragraph, no longer than 250 words. No references should be cited in the
abstract. Abbreviations should be avoided, but if they have to be used, they must be defined the first
time they appear. A list of keywords (up to six) must be included after the abstract for indexing

purposes. Words that appear in the title should not be repeated in the keywords.
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General Arrangement of Text
The text should be divided into sections with the headings: Introduction, Materials and Methods,
Results, and Discussion. Subheadings within sections except introduction can be used to clarify their
contents. Introduction and Discussion sections may contain present tense to convey generally accepted

information. Materials and Methods and Results are normally written in the past tense.

1. Introduction
The introduction should define the problem and provide sufficient information to explain the
background but there is usually no need for a comprehensive literature survey. The objectives should

be stated but it should not contain a summary of the results.

2. Materials and Methods
Sufficient detail must be provided to allow the work to be repeated. This section should contain the

experimental protocols and the origin of materials, tissue, cell lines, or organisms.

3. Results
The Results section should be in logical order presenting the experimental results. Please do not

include any interpretations, inferences, arguments or speculations in this section.

4. Discussion
The authors should interpret their results clearly and suggest what they might mean in a larger context.

Please do not repeat the information provided in the Results section.
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