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Abstract:

The first aim of this research to solve the direct interior problem in a given region
D in three spaceR%of a non-homogeneous and homogeneous Helmholtz's equation with
boundary conditions. Secondly, using the Direct Variation method which is used successfully
to solve the inverse problem for determining a form of region in space R* over which the
Helmholtz's equation is defined or main about the solution of this equation is available in
spaceR®. Numerical simulation for this case is utilized. Some of the results tabulated,
indicated that the direct variation method is reliable in solving mathematical inverse
problems.
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Introduction:

The direct interior problem which is concerned here to determine the solution of the
non-homogeneous Helmholtz equation in a region D in spaceR? with homogeneous boundary
conditions. This problem can be solved by using the variation method (Ritz Method) as an
inverse problem of calculus of variation [3, 4].

While the inverse interior problem that has also been considered here is to determine the
shape of a region D in space R¥ in which the non-homogeneous Helmholtz equations is
defined when the values of the solution of this equation are given at a finite number of a given
points which lie in the unknown region and some of these points lie on its inverse problem is
solved by using the direct variation method which is first used to solve an inverse eigenvalue
problem, [5] and secondly used to solve the inverse acoustic scattering problem to determine
a region D in space R?, [6].In this method the problem of determining the unknown region is
transformed to determine unknown parameters of the unknown region. Such parameters are
determined by using a discrete form at least square approximation which named by
representing a nonlinear optimization problem, the constrained Hook and Jeeves method
becomes efficient in solving that problem, [1, 7].

2-The direct interior problem for

Helmholtz equation with its solution

2.1 The Statement of the problem:-

Let the region D be defined in three-dimensions as:

D:{[X,F,Zj—ﬂ.ixi:ﬂ.,—h[XJ £}F£ h[x]!_g[xr}rj izi g[xr}rjr]
The non-homogeneous Helmholtz equation in three-dimensions is;
(VP+ k) u=f onregion D (1)

where u: D =R, u € C*(D)and f:D—=R,feC (D).

L is a linear operator defined by:

a° g  a°
V=as+ a7 oz (2)
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Wis a Laplacian in three dimensional coordinate in the interior region P k= wave number,
where k”2is not an eigenvalue of the associated homogeneous problem and k"2€R,D is a
bounded regular domain in the three space (R3).

Assume that the bounded condition associated with equation (1) is
u=0 ondD. 3)

The direct problem is to find the solution of equations (1) and (3) in the region D.

2.2 Variational Formulation of the problem:-

Before solving equation (1) &(3) in the region D, it is very important to mention that
problem has a unique solution, since k? is not an eigenvalue for the associated homogeneous
equation [4].

For solving this problem using the variational method (Ritz Method), it must be formulated as
a variational problem. To make such formulation, first let < i, = be the symmetric, non
degenerate, classical, bilinear form defined by:

< U,V == fﬂﬂ uvdzdydzx, 4)

where u:D—+Rand v:D—=R.

The linear operator L in (2) is symmetric with respect to the non-degenerate classical bilinear
form (4), that is to say:

< Luq,uy =< Lu,,uy = %)

Where u, =u,(x, v z) and u, =u,(x,y, z), both satisfying the boundary condition (3),
and both belong to the domain of definition of L. Consequently, the critical points of the
functional

Jul=<Lu ,u >=<fu> (6)

-
&

are solutions of the boundary value equations [1,3] and [4].
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Equation (6) can be formed as:
Iu] =2 [, (ae +yy + Uy + k*0*) dzdydx — [[f fu dzdydx, (7)
Upon using divergent theorem, and vanishing of u on the boundary, equation (7) becomes

Il == 2], (1 +4d +ul — K + 2fu) dzdydx. (®)

2.3 Solution of the variational problem:-

To find the solution of u which is the critical point of equation (8), the Ritz method
will be used[3]. The procedure utilized here, can be described by using the following steps:

Step 1: The solution of u is approximated by a linear combination of elements of a complete
sequence of functions {@(x, v,z)} defined over the region D and each function vanishes on
dD.In other words,

uﬂ,-[x,}r,z] = n =185 Q (x ¥ Z:] (9)

where a,, a,, ag, ..., a, coefficients to be determined. These functions can be defined as
follows

Q, = [iz:,gz(x,y) Q, =xQy, @5 =q}rQ1__ Qs = 204,05 :xEQpﬂ
Qe = x‘*’QluQ? xzQy Qg =¥7Qy,,,Q5 = ¥2Qy, ,@1p = 2°Q4, where @; = @;(x,y,2)
Vi =1,2,..,10. (10)

It should be mentioned that the above procedure can used to define other elements of the
sequence of functions defined over the region D, and each of these functions vanishes along
the boundary D. However, in this work N is taken to be in equation (10).

Step 2: Substituting u as given by expression (9) and its first partial derivatives with respect
to x,y and z for their corresponding terms of u in equation (8), one obtains the following
function for the unknown parameters a,,:

J[u]

——fff (( n= 1“’;:%) +{En =1 naﬂqa) +[:En 1 naﬂga) —k? (En =1 n@) +
Eon =1 HQE)dzdvdx
(11)
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where @ = (@, a5, ag, ., ay), @, = @ (x.v.2) and f = f(x,v,z).

Step 3: To find the critical points of equations (10), one must determine the unknown
parameters such that at such values equation (10) has a minimum value. The problem is thus
reduced to find the minimum of function (10) with respect to &, such problem is a non linear
optimization problem. In this work it is solved by using unconstrained Hook and Jeeves
method,

Step 4: Substitute the resulting values for a4, a,, as, ..., a, from the last step in equation(9) to
obtain the approximate solution u,,(x, ¥, z) of equations (1)and(3) in the region D.

2.4 Numerical Example:

Consider the direct interior problem for Helmholtz equation that have been discussed
before, let a Helmholtz equation is given by:

Uge Uy Fu,, HhuS = f(x,v,z) onwregion D

where

-

f[xvz]—z(‘ :—:xz—

¢ 7 ¢ 7 2 £ 7 ¢ 7
XSy et x5y

z 2 2e*B 4260
2 Y aip®

2 c* 2 2 2
S s )-l-k (z-l—c -

et B~ b
(12)
a=1;b=15;c =2 and k = 2.1.
associated with the boundary condition,
u=0 ondD.
The region D in section 1.1 is used, where,
| bxy’ , 1 1
R = (2= (2)  andgley) =€ (1- 27— 7 (13)
a a* b*

\
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A computer program is written and is used to solve the direct interior problem for
Helmholtz equation which is considered above. The problem is solved by using the
unconstrained Hook and Jeeves method optimization method to minimize function (10) with
respect to the unknowns a,(n = 1,2,3,..., N) which are the coefficients of the approximate
solution (9) where N=10 are tabulated below:

Table (1), The results of solution by computer program for Helmholtz's equation for different
value of a,band c. band ¢

n Xn

1 0.99927

) 0

3 -1.94289% 1071¢
4 1.94289+ q1p-1&
5 7.87% 10%

6 1.99429+ q1p-16
7 194289}( 10—15
8 -3.89999vw 10— %
9 0

10 8.39999+ 10—4
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3-The ilnverse interior problem for Helmholtz equation in &3

3.1Description of the problem:-

The previous part (section 1) us devoted to the solution of the interior direct problem
for Helmholtz equation in spaceZR®in which the solution of the equation is found over the
interior of a given region. Determination of the inverse of this problem is the region D when
the solution of Helmholtz equation is given over a subset I ( at discrete points or otherwise )
of the region D. In both cases (direct and inverse) it is assumed that the solution vanishes over
the boundary (known or unknown) of region D.

Before indulging in the details of the steps for finding the solution too worthwhile to
mention that the unknown region may not be cubic; hence it is assumed that the boundary dD
of the region D can be expressed by:

v = a,(x)wherey <0
¥ = a,(x)wherey> 0
D= (14)
= b,(x,y) where z< 0
= ,(x,y) where z }fm‘ a,(x) <y <a,(x)and-a<x<a

}fﬂr—a <x<a

z=b,(x,y)wherez =0

3.2Mathematical Statement of the Inverse Interior Problem of Helmholtz
Equation:-

Before using the direct variational method, the boundary of the unknown region must be
approximated by functions with unknown coefficients.

From the definition of dD as is given in equation (14) it seems that to determine the
region D it suffices to determine the unknown interval (-a,a) and the continuous functions:

h,: (—a,a) —— R~ ,h,: (—a,a) —— R™, (15)

gy: (—a,a) X (—=b,b) —— R™, g,: (—a,a) X (—b,b) ——R*Y,

where b€ R

Such that:
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h,(—a)=h,(a) =0 for n=12,
and
gn(—a0) = g,(a,0)=g,(0,—b)=g,(0,b) =0 for n=12,

Now, assume that:

L L \
hy(x,a)= Z a,x, , h, [x,ﬁ_) = Z B.x, ,
r=0 r=0
- (16)
g:1(x».7) EZZTK«T y' and g(xy, )= errsrx ¥
=0 5= =0 5= 4

For all xE(-a,a),y € (—b, b) where & = (ag, @y, .., ay), 13_ = (1‘9@@1;---”3;_.):

= (T‘Dur'}’ul seees Yo Yod o ¥iar o ¥Vagae s Yo o Fam, Yoy voes Tﬂw,'-.rj

= (Moo:Mo1 -+ > Tma> ToarTaas oo s Magts oo Maw s Mg, Maw s oo rHMﬁj
And a,, 8,,¥... M. are unknown real numbers (for r=0,1,...,L;s=0,1,...,M; t=0,1,...,N)
which will be determined.

The unknown region can be approximated by the region as well as

D(a, &, B, 1:1m) = {(x,¥,2)|x € (—a,a),y € (hy(x @), hy(x,@)),25 (g1(%: ¥, 7), G1(x,7: 7))}

To make the analysis easier it is assumed that:

1-The unknown region is convex.

1i-The unknown region in Xy-plane is symmetric about the both x-axis and y-axis.
i1i-The unknown region is symmetric about xy-plane.

If the unknown region is convex, it is advisable to assume that the approximate region
D(a, &, f3, ¥,17) must likewise be convex. This is insured if one assumes that the polynomials
approximating the functionsh, (x, &) andh,(x, £) in the definition of the unknown region D
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must at most of order 2, that is L=2. From conditions (15.a) and assumption(ii) one can be
obtained that the functions k4 and k5 can be defined in the form

- =z - =z
hy(@,b) =- [b2 —%5x® and hy(x,@,b) =- [b? — %27 (17)

where a and b are unknown real numbers, to be found. From conditions (15.b) and assumption
(iii), it follows that the functions h, and h, can be defined in the form
gz [xr ¥ ﬂ:,b, C] = 62[1 - xzfmz - }in"lrszand Hl(xr ¥y a, br Cj =8 [:xj,}?', a, 'bl' Cj (18)

where ¢ is unknown real number to be determined of the unknown region D(a, &, £, 7,7)
becomes in the form

D(Z) = {(x,y,2)|x € (—a, a), y € (hy(xa,b), hy(xab)).z= (g1(x y.a,b,0), g:(x,¥.:2,b,0))
X,y,2ER}, (19)

where 7=(a,b,c) and a,b, and ¢ are unknown real numbers to be determined.

The essence of the direct variational method for solving the inverse problem is to determine
the unknown parameters a,b and c using the discrete least-square approximation:

Min H(T) = E‘:{:le:.:lZle[u(xi,}r}.,zk) — g (%, ¥ 24, T) ]: (20)

where u[xt-, }r}-,zk) are the given values of the solution of problem (1)-(3) in the region D at
the point (x;,¥; 2, ) in the set I', while t,(;,;, 2,7 ) are the values of the approximate
solutions of the same problem, but in the region D(T) evaluated at the same point
[xi,}r}.,zk} of T.

Relation (20) is unconstrained non-linear optimization problem for the unconstrained
Hooke and Jeeves method used (3) & (4).
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3.3 The direct variational method for solving the Inverse Interior Problem
of Helmholtz Equation:-

The direct variational method is used for solving the inverse interior Helmholtz
equation. In this case to calculate the objective function H(7),one must solve the linear partial
differential equation

U+ u,, tu+k7ut = F inD(D), (1)
where = f(x,y,z) is defined in (12),with the boundary condition
u=0 on D(%). (22)

The variational method as discussed in section (1) for the solution of the direct
problem is used for solving equation (21)-(22),at any iteration £of the Hooke and Jeeves
method given solution g (x;, }r}-,zk,f‘? ) in the region D(¥*). This solution together with the
given solution u(x,y,z) are evaluated at each point [xt-, }r}-,zk) in the set I © D. To calculate

the objective equation (20) at T = 74 It is important to mention that the Hooke and Jeeves
method is used in this work.

Firstly it is used to minimize the objective equation (20),to find the vector of the unknowns
T= (a,b,c), at any iteration € of this method. Secondly the method is also used
simultaneously to find the solution ., (x;, }r}-,zk,ff Jof equation (21)-(22) in the region D(f“F ).

It 1s too important to refer here for the Hooke and Jeeves method (to find the unknown
coefficients in the solution 1¢,,at any initial € in the first use of the Hooke and Jeeves method
for solving the optimization equation (20).

3.4 Numerical Simulation:

To avoid the need for experimental measurements, that is hard to achieve, the
following numerical simulation is used to check the usefulness of any new technique.

The results of the direct problem which is considered in section (2.4) are used as a given
values of the solution (measurements) at each point of the set I which is defined in the form:

r= {[xiryj'rzk)| —1<x, <Lh(x) =<y <hy(x), _gltxir}’j) Ly [x:'r}’j) for

i=12,..,Lj=12,...Lk=12 ..K)
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where h,(x,) = /225 —1.125x.2, hy(x;) = —h,(x;)

H:(x:'r}’j) = 4[1 - x{_: - }’}'gfz-zf‘) and Q':L[xz'r}’j:} == 4 [x:'r}’j)-

To solve the inverse the unknown region D is approximated by the unknown region D(%)

defined in equation (19) where T = (a,b, c)and a, b unknowns to be determined.

These unknown parameters are determined by using the direct variational method that
depends on minimizing (20) with respect to these unknown, and which are solved by using

the unconstrained Hooke and Jeeves method.

A computer program is used to solve the interior problem. In this program the non-linear
optimization equation (20) is solved for different initial values of the unknowns a,b and ¢ with
each initial values the initial step lengths h=0.1,h=0.5 and h=1 are used 9in the method of

Hooke and Jeeves.

Table ( 2 ), The results for a,b and ¢ the approximate values of the coefficients

a,,(n=1,2,...,N) in the approximation solution equation (9) with N=10 are tabulated below:

7

o1

a=1,b=1.5,c=2,x, = 1‘||b2 — (—

bm

n Xn

1 0.998968

) 5.420926x 107F
3 2.9417344x 1072
4 1.853727« 107
5 8.5010249+ 10~3
6 -4.1453167}( 1075
7 -2.9147264}( 10—5
8 -4.298106% 10~*
9 -1.7257731% 1p~2
10 1.2229377w 41p~3
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4. Remarks and Conclusions:

1.The initial values of the unknown parameters can be chosen such that the region which is
obtained using these initial values contains the given points that the solution of this problem.

2. The convergence of the numerical method is ensured by the convergence of the direct Ritz
method for variational problem, and by the convergence of the algorithm used to solve the
non-linear programming problem.

3. The numerical integration method in the problem has been carried at using the Gaussian
quadrature integration method of order 7.

4. The inverse problem is solved for different initial values of the unknown a, b &c and for
each such initial values, different step lengths in the optimization method of Hooke and
Jeeves are used. The approximate values of the above unknown coincide with their
corresponding exact values. And for simplicity, we give the results of one execution.
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Abstract

One of the most important characteristics of using fractal image coding in hiding
images is the encoding process that involves very long time complexity. In this paper
new hiding system is proposed that hide secret image (color or gray) into cover image
(color) with reducing the time of encoding process 10 times less than classical
systems that use block indexing as descriptor with fractal coding. Affine transform is
used in matching process to find the closer cover block for each secret block and least
significant bit method to embed the coefficient affine transform. The results indicated
that the encoding time is actually reduced and hiding rate reach to 100% and the
quality of extracted secret image is still within the acceptable level.
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KeyWords: FBC (Fractal Block Indexing), PIFS (Partition Iteration Function
System), (CATs), Contractive Affine Transformations FIC (Fractal
Image Coding)
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Introduction

Image coding based on fractal theories and techniques are recently developed and received a
great deal of attention [1]. Jacquin proposed the (FBC) scheme to automatically convert an
image into a partitioned iteration function system, which is a set of (CATs) [2]. The small
range block R and large domain block D used in CAT both are partitioned from an image.
The coefficients represent the best-match transformation which minimizes

error. A number of papers on fractal image encoding have been published since the pioneering
idea of Barnsley and Sloan in 1988 [3].

All attempts to speed-up PIFS encode method dealt with encoding the gray-scale images (or
images consist of only one color plane) [3]. Many researchers studied the implementation of
FIC on color images in ways different than that followed in JPEG or JPEG 2000 [4,5]. Also
many studies apply moment features in FIC to speeding color and gray image compression by
using different method [6, 7].

Proposed System

Proposed system hides secret image (color or gray) into cover image (color) that use affain
mapping with block indexing as descriptor with fractal coding.

Block Indexing

In this paper we adopt block indexing techniques that are used to reduce exhaustive search in
matching process. The blocks are classified into classes depending on equation (1) each class
have sever "'

2
F= mO]

2
-m
10 %
2 N
my, +my

.. (1)

Where

F={0..100}

N={50,100,200,...,800}

F class and N no. of classes

15
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blocksize—1blocksize—1

my, = > D xximage(x,y) 2)
y=0 x=0

blocksize—1blocksize—1

mo= ), D, yximage(x,y)  ..(3)
v=0 x=0
Affain Mapping

Affine transform is a set of coefficients that used to build the constructed image from the
cover image so that each block in secret image can be obtained from blocks of cover image by
applying the suitable rotation and reflection operations after partitioning the secret image into
blocks of fixed size [8].

For each cover block an approximation must be obtained from equation (4)
s~Lc+F .. (4

Where

s scale block

¢ cover block

L scale

F offset

The computation needs the following steps

-For each s block make the suitable symmetry and compute an optimal approximation as
follow:

- Calculate the values of scaling (L) and offset (F) coefficients by using the least square
optimization as equation (5),(6)

16
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n(zc )= (Zc )(ZS)

L= ... (5
S <zc> ©

And

FZ%(ZSI.)—I’Z(ZCI.) .. (6)

Where s is secret block and ¢ cover block and » no. of pixels.

- use the quantized coefficients (L) and (F) to compute the error Err(c,s) equation(7):
2 l 2
= — s
Y
L(Lz cl - 22 CISfi+
‘x’y
2F Y ¢+ F(Fn —2) s,)]
X,y X,y

.. (7)

- Find the ¢ blocks with minimal error.

- The output is the set of quantized coefficient (L and F) and symmetry index and the c
blocks.

The symmetry matching done as follow:
-identity

- Reflection around Y-axis

- Reflection around X-axis

- 1807 rotation.

- Reflection around the diagonal Y=X
-90° rotation

-270° rotation

- Reflection around the diagonal Y=-X

17
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Reading

secret and cover

A

Split images into

3 arrays
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Divide each array
into blocks 4x4

'

v

Compute the F
secret class
coefficient

Classification for
cover blocks

v

A 4

No

Match each
secrete block with
all cover blocks
that has same F

Compute F cover
class coefficient
for each cover
blocks

i

v

Determine error

v

Order F cover
class coefficients

Yes

Record the affine
transform
coefficients

I

A 4

Determine the
start and end
blocks for each F

Embed the affine
transformation
coefficients in
cover image

Figure (1) The Proposed System
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Encoding process

Encoding process begin by reading secret images, divide the images into 3 arrays, and into
blocks (4x4) then we use block indexing method to improve (speed up) the secret search task.
Instead of compare all cover blocks with each affine transformed secret block, we need only
to test the cover blocks whose F class values are similar to that of the tested secret block. To
implement this idea the following block indexing algorithm is built as shown in Figure (1):

1. Load BMP images (Secret and Cover) and put it in (R,G,B) array (three 2D arrays).
2. For each cover block:

a. Compute F cover class values (equation 1).
b. Store the position (Xs, Ys) of the cover block and its F cover class values in array 7.
2. Sort the records of the array 7 in ascending order according to their F value.

3. Establish start and end of each block of records that have same F cover class value.
4. for each secret block:
a. Determine F secret class values (equation 1).

b. depend on the array 7, match only the cover blocks whose Fs values equal to F cover
class. In each matching instance determine the L and F and Err (equations 5,6,7) for all
possible symmetry cases (sym=0,1,...,7).

c. Compare the result (Err) of each matching instance with the minimum Err registered
during the previous matching instances. If Err is smaller then put its value in minimum
Err register values of (L, F,Sym, Xs , Ys).

d .In the case that the new registered minimum E7r is less than error between matched
blocks then stop the search process, and output the set (L,F,Sym, Xs ,Ys) as best match,

and go to step (4e).

e. Otherwise, start test another cover blocks until either the registered minimum error
become less than ( Err,, ) or all the cover blocks are tested.

f. Output the set of IFS code (L,F,Sym, Xs , Ys) for the tested secret block.

5. After the affine transformation coding of all secret blocks, apply the coding method to
encode the sequence of affine transformation coefficients.

19



= e - -

DIYALA JOURNAL FOR PURE SCIENCES

Fast Image Steganography Using Affine Mapping

Dr. Loay E. George, Ahmed H. Ali
Extraction process

In this process we built the secret image from cover image by:

1-  For each layer of cover image:
a- Retrieve the array of coefficient from cover image by collect the least significant bit
from each byte from cover image.
b- Apply the coefficient on cover block to obtain secret block depend on the equation
(4).
c- Put the secret block in the right position in the reconstruction image (secrete image).
2- Merge the 3 layers of the reconstructed image to built the secrete image.

Test Result

The proposed methods are tested on cover image (Lena image 256 x 256, 24 bits) and secret
image (Lena image 128 x 128, 8 or 24 bits) Figure (2),(3). The size of secret blocks is 4 x 4
pixels; the search step size is 1, the number of bits allocated for the scaling and offset factor is
13 bits, and for the symmetry factor 3 bits. So the hiding rate would be 100%. All methods
were programmed using visual basic 6.0 and implemented on a Dell laptop with Intel Core 2
Due 2.0 GHz CPU.

Figure (2) Figure (3)

Cover Image Secret Image
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The results listed in Table (1,2,3,4,5) illustrate the effect of using step size, block length and no. of
classes only the error threshold (g;,) as a stopping search condition with time of encoding (7%),

(MSE) and (PSNR) as a descriptor to measure the quality of the secret image.

1 .
MSE = MZUW — D)
X,y

w X h x 2552
(Ix,y - ]\x,y)2

Where w, 4 is height and width of the image.

PSNR =

I, I' represent pixel in two image.

1 83.85 9 385
. P13 » pop Table (1) Effect of step size on classical system
with block length=4 and hiding rate 0.35
8 22 11.6 374
10 14 12 373
1 6.86 10.3 38
Table (2) Effect of step size on proposed system
5 0.45 12.8 37 where block length=4 and no of classes 100 and
hidino rata N 28
8 0.2 134 36.8
10 0.14 13.7 36.7
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4 1.4 0.35 12 373
5 1.1 0.5 20 35
6 1 0.8 19.3 35.2
7 0.8 1.08 20.2 35

4 0.14 0.35 13.7 36.7
5 0.11 0.5 20.8 349
6 0.1 0.8 20.6 349
7 0.08 1.08 21 34.8

50 0.15 13.2 36.9
100 0.14 13.7 36.7
300 0.1 14.5 36.4
500 0.06 14.7 36.4

22
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Table (3) Effect of block length on classical
svstem with stebp size=10

Table (4) Effect of block length on proposed
system with step size=10 and no of classes=100

Table (5) Effect number of classes on proposed
system with step block length=4 and size=10
and hiding rate=0.35
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Conclusion

As seen in the result that the classical system using FIC only uses: step size 10, hiding rate
(0.35) and the required time(1.4) minute, PSNR is (37.5) dB as shown in table (1) while the
proposed system uses: step size 10, hiding rate(0.35) and the required time (0.14) minute,
PSNR is (36.7) dB as shown in table (2) this indicates that the encoding time is reduced by 10
times and hiding rate reach to 100% using 1-least significant bit in hiding method and the
quality of extracted secret image is still within the acceptable level.

References:

[1] Fisher Y. " Fractal Image Compression: Theory and Application", Springer-Verlag, New
York, 1995.

[2] Jacquin A.E. “Fractal image coding: a review,” Proceedings of the IEEE, vol. 81, pp.
14511465, October 1993.

[3] Jacquin, A.,” Image Coding based on a Fractal Theory of Iterated Contractive Image
Transformations” 1EEE trans. Image processing, vol. 1, pp.18-30, 1992.

[4] Hurtgen, B., Mols, P., and Simon, S., "Fractal Transforms Coding of Color Images",
Visual Communications and Image Processing, SPIE 94, Chicago, pp.1683-1691,
1994.

[5] Zhaohuili, Zhao, L., Soma, Y. ,"Fractal Color Image Compression", IEEE, 0-7695-0878-
2/00, 2000

[6] Loay A. George, "IFS coding for zero-mean image blocks", Iraqi J. Sci., vol. 47, no. 1,
pp- 190-194, 2006.

[7] Loay E. George, and Eman A. Al-Hilo, "Speeding-up Fractal Colored Image Compression
Using Moments Features", ICCCEOS, International Conference on Computer and
Communication Engineering, International Islamic University Malaysia (IIUM), Kuala
Lumpur, Malaysia, ISBN: 978-1-4244-1691-2, pp. 1303-1307, 2008.

[8] Saud Kakil, "Image in Image Hiding System Using Affain Transform", University of
Sulaimani/ College of Science, 2009.

23



DIYALA JJOURNAL FOR PURE

WNIVERSI'
ULFGECESCECE

Study of Toxoplasma infection in women recurrent abortion in First trimestel
of pregnancy by Indirect immunoflurescent antibody test (IFAT)

Rana Talib AL-Ani,

Study of Toxoplasma infection in women recurrent abortion in
First trimester of pregnancy by Indirect immunoflurescent
antibody test (IFAT)

Rana Talib AL-Ani, Department of Biochemistry, Medicine College,
AL _Anbar University, Ramadi , IRAQ

Receiving Date: 2011/2/1 - Accept Date: 2011/5/2

ABSTRACT

During a period of six months, 50 blood samples were collected from women the
occupation were Housewife in First trimester of pregnancy who were referred to the
Maternity and Child Hospital in Ramadi , in addition to 50 samples from healthy women as
control. All women were screened for Toxoplasma antibodies by latex agglutination test to
study the positive rate of toxoplasmosis in the community and to investigate the effect of the
risk factors on the positive rate of the disease.

Toxoplasma -1gM antibodies were demonstrated by using IFAT to distinguish between acute
and chronic infections. The overall seroprevalence of toxoplasmosis was 50%. The
Toxoplasma antibodies increased with age especially in the age groups (26-30-31-35) years.
Most of the positive women showed the highest titers 320 [U/ml especially in age group 26-
30, 31-35 years. Were recorded high number for abortion (30) from total number (50) .

IFAT test was evaluated for specific IgM when testing 50 sera, 15 cases were with acute
infection and 25with chronic toxoplasmosis using IFAT .

Key words:- Toxoplasma, First trimester, Indirect immunoflurescent antibody test ,
abortion
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Introduction

Toxoplasmosis is a parasitic disease caused by the protozoan Toxoplasma gondii.™ The
parasite infects most genera of warm-blooded animals, including humans, but the primary
host is the felid (cat) family. Animals are infected by eating infected meat, by ingestion of
feces of a cat that has itself recently been infected, or by transmission from mother to fetus.
Although cats are often blamed for spreading toxoplasmosis, contact with raw meat is a more
significant source of human infections in many countries, and fecal contamination of hands is
a greater risk factor 231

During the first few weeks post-exposure, the infection typically causes a mild flu-like illness
or no illness. Thereafter, the parasite rarely causes any symptoms in otherwise healthy adults.
However, those with a weakened immune system, such as AIDS patients or pregnant women,
may become seriously ill, and it can occasionally be fatal. The parasite can cause encephalitis
(inflammation of the brain) and neurologic diseases, and can affect the heart, liver, inner ears,
and eyes (chorioretinitis) *1,

During acute toxoplasmosis, symptoms are often influenza-like: swollen lymph nodes, or
muscle aches and pains that last for a month or more. Rarely, a patient with a fully
functioning immune system may develop eye damage or nasal lesions from toxoplasmosis.
Young children and immunocompromised patients, such as those with HIV/AIDS, those
taking certain types of chemotherapy, or those who have recently received an organ
transplant, may develop severe toxoplasmosis. This can cause damage to the brain
(encephalitis) or the eyes (necrotizing retinochoroiditis). Infants infected via placental
transmission may be born with either of these problems, or with nasal malformations,

although these complications are rare in newborns .

Most patients who become infected with Toxoplasma gondii and develop toxoplasmosis do
not know it.[citation needed] In most immunocompetent patients, the infection enters a latent
phase, during which only bradyzoites are present, forming cysts in nervous and muscle tissue.
Most infants who are infected while in the womb have no symptoms at birth but may develop
symptoms later in life > |

While rare, skin lesions may occur in the acquired form of the disease, including roseola and
erythema multiforme-like eruptions, prurigo-like nodules, urticaria, and maculopapular
lesions. Newborns may have punctate macules, ecchymoses, or “blueberry muftfin™ lesions.
Diagnosis of cutaneous toxoplasmosis is based on the tachyzoite form of T. gondii being
found in the epidermis. It is found in all levels of the epidermis, is about 6 pm by 2 um , bow-
shaped, the nucleus being one-third of its size. It can be identified by electron microscopy or
by Giemsa staining tissue where the cytoplasm shows blue, the nucleus red ™ .

Detection of Toxoplasma gondii in human blood samples may be achieved by using the
polymerase chain reaction (PCR) 2.

Toxoplasmosis can't be detected with immunostaining. Lymph nodes affected by toxoplasma
have characteristic changes, including poorly demarcated reactive germinal centers, clusters
[8.9]

ol: 8 No: 2, April 2012 25 ISSN: 2222-8373



e 1 s
Dy ¥,
- =

DIYALA BQURNNL FOR PURE SCIENCES, DL %

Study of Toxoplasma infection in women recurrent abortion in First trimestel
of pregnancy by Indirect immunoflurescent antibody test (IFAT)

Rana Talib AL-Ani,

Congenital toxoplasmosis is a special form in which an unborn child is infected via the
placenta. A positive antibody titer indicates previous exposure and immunity and largely

ensures the unborn baby's safety. A simple blood draw at the first pre-natal doctor visit can
determine whether or not the woman has had previous exposure and therefore whether or not
she is at risk. If a woman receives her first exposure to toxoplasmosis while pregnant, the
baby is at particular risk. A woman with no previous exposure should avoid handling raw
meat, exposure to cat feces, and gardening (cat feces are common in garden soil). Most cats
are not actively shedding oocysts and so are not a danger, but the risk may be reduced further
by having the litterbox emptied daily (oocysts require longer than a single day to become
infective), and by having someone else empty the litterbox. However, while risks can be
minimized, they cannot be eliminated. For pregnant women with negative antibody titer,
indicating no previous exposure to T. gondii, as frequent as monthly serology testing is
advisable as treatment during pregnancy for those women exposed to T. gondii for the first
time decreases dramatically the risk of passing the parasite to the fetus [,

Materials & Methods:

1- Patients: -

A total of 50 patients , the occupation were Housewife in First trimester of pregnancy were
investigated in Al-Ramadi Maternity and Child Hospital during the period from 10th to
January 10th July 2009. The age ranged between 18-45 years. In addition to 50 serum
samples were collected from healthy women as a control. The age of this group is similar to
the group of patients studied.

Materials

1-Kits :-

A-Kits used for identification of Toxo-antibodies by latex agglutination .
Linear (Spain)

B-Kits used for [gM IFAT Bio-Merieux (France)

2-method
1-Latex agglutination test:

Direct agglutination test on the slide for the determination of toxoplasmosis .
Reagent :

1- Toxoplasmosis latex: suspension of latex particles coated with T. gondii antigen, sodium
azaide 0.1%.

2- Positive control: human serum, sodium azaide 0.1.%

3- Negative control: non-reactive human serum, sodium azaide 0.1.%
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Procedure:

1- Bring the reagents and the samples to room temperature. Prepare the sample dilution tubes
as in the following table:

1 2 3 4 5 6
Tubes
Saline sol. - 50 pl 50 pl 50 pl 50 ul 50 pl
Sample 100 pl Serial dilution of 50 pl
Dilution 1:1 1:2 1:4 1:8 1:16 1:32
Tu/ml 10 20 40 80 160 320

Placed 50 pl of each sample dilution into the individual circles of the control.Added into each circle
one drop of the toxoplasmosis latex reagent, near the sample to be tested. Helped with the little stirrer
mix the components covering all the surface of the circle. Rotated the slide slowly either by hand or
by means of a mechanical rotator (80 r.p.m) for a period of 5 minutes.

2- Indirect immunoflurescent antibody test (IFAT) for determination of IgM antibodies:
Principle of the method:

The IFAT is based on the use of antiglobulins labeled with fluorescent dyes such as
fluorescein isothiocyanate. These fluorochromes emit visible light after excitation by ultraviolet light.

Reagents:
1-Test kit with foxoplasma suspension, formalin killed, lyophilized foxoplasma suspension medium.
Anti-human globulin IgM from rabbits for the foxoplasma test, fluorescein- conjugated.

2-Test kit toxoplasma controls sera, control serum (human), positive, control serum (human), negative.
3-Phosphate buffer solution concentrate PH=7.2.

4- Packing with 10 glass slides with 12 reaction fields each and 12 cover glasses, ready for use,
grease-free.

5- Further reagents:
Glycerol, buffered with phosphate buffer solution (9+1) PH=7.2, distilled water.
Test procedure:

1-Dissolved toxoplasma suspension, lyophilized in 1ml suspension medium, homogenized well a
tuberculin or record syringe by drawing and pushing out contents against the flask bottom.
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2-Placed approximately 0.01 ml toxoplasma suspension with a syringe or capillary tube on the
reaction fields of the grease-free slides which are ready for use. The suspension is not storable.

3-Allowed preparation to dry completely for 60 to 120 minutes in the incubator at 370C. If the
prepared slides are kept at about -200C to -300C the toxoplasma preparations are stable for several
weeks.

4-Diluted phosphate buffer-solution concentrate, PH 7.2, with distilled water 1+19 (100ml concentrate
will give 2000 ml phosphate-buffered saline solution.

5-Prepared a geometric dilution series of the patient’s serum with phosphate buffer-solution and load
from dilution 1:64 on wards the prepared slide with approximately 0.01-ml of each serum dilution.

6-Placed slide for about 30 minutes in moist chamber.

7-Rinsed slide with phosphate buffer-solution PH=7.2 and adjust for 10 minutes in cuvette with
phosphate buffer solution changing the rinsing liquid several times.

8-Placed slide between filter paper and dry up (nowiping) carry on immediately.

9-Anti-human globulin (Anti-IgM) for the toxoplasma test, fluorescien-conjugated. The globulin
lyophilized with an admixture of Evans blue is dissolved with 1 ml phosphate buffer solution.
10-Overlay reaction fields with about 0.01 ml each of anti-human globulin (Anti-IgM) for the
toxoplasma test.

11-Kept slide for 30 minutes at room temperature or placed in moist chamber at +370C.
12-Rinsed slide with phosphate buffer solution and adjust in cuvette with phosphate buffer solution.

13-Placed slide between filter paper and dry up (no wiping), carry on immediately.
14-Applied as little buffered glycerol as possible to the dried preparations and close with a cover glass.
15-Left preparation standing for 15 minutes at room temperature.

16-Examined preparations under the microscope.

Result and discussion
The results presented in this study were based on the analysis of a total number of 50 blood samples
collected from women suffering from abortion and 10 healthy individuals as controls.
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Table 1: Number and percentage of positive, negative, and
control groups.

Positive

Negative

Control

Total

The prevalence of T.gondii antibody was measured by latex agglutination test. Among the total 60, 30
were found positive, while 20 cases were negative (Table 1).

Table 2: Results of Latex agglutination according to age groups.

Positive Negative Control

Age groups No. Exam
Group(%) Group(%) Group(%)

The correlation between age groups and positive antibody titers is shown in Table 2. The highest
rate of infection as recorded in the age groups (31-35) years respectively while the age group (15-
20) showed the lowest rate.
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Table 3: Distribution of toxoplasmosis according to Latex titer and age groups with regard to
all samples.

Positive
Latex titer IU/ml
Age Total No.
E b
groups xam % . . .

5
10
12
20
13
60

Table(3) shows the percentage of infected women corresponding to each titer with respect to the total
number of sampled women in the three groups. The antibody titer ranges from 20 IU/ml (1:2) to 320
IU/ml (1:32).The lowest number 2 ( 3.3 %) was recorded with titer 20 IU/ml and the highest
number was 10 ( 16.6 %) in the titer 320 IU/ml.

Table 4: Distribution of total sample individuals according to the various toxoplasmosis tests.

50

%
Positive 30 30 100 30 15

Suspected 20 0 15

Control 50 0 50

Total 95
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The diagnosis of a recently acquired 7.gondii infection was based on the detection of specific IgM
antibody. Sample groups were screened by the latex agglutination test and the positive cases were
confirmed by indirect Immune Fluorescent Antibody Test (IFAT) Regarding positive results 15(50%)
of cases were in IFAT, see the table (4 ).

Table 5: Cross-classification of the categories of the latex test with the categories of the
IFAT test

Latex IFAT categories
categories
2 0 0

II. Intable 5, The cross classification of the categories of the latex test with those of the IFAT
showed that infected women in the categories (20 and 40) of the latex test are recorded as
negative cases in IFAT . In latex agglutination test the positive cases were 30 (50%) cases
positive from 60 while the IFAT revealed 15 positive cases out of those latex positive .

In table 6, These results indicated that the total abortions (50) are more likely to occur in age group
31-35 (17) years with high titer 160 and 320 IU/ml 50 while the age group 15-20 years showed the
lowest rate( 4). In addition to that some women suffered from many abortions during life.
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Table 6: Correlation between age, positive antibody titers and number of abortion.

Latex titer IU/ml

Age Total
groups

abortions

43)

7(14)

13(26)

17(34)

10(20)

50100)

III. The result of this study revealed that toxplasmosis is highly endemic in Ramadi city among
aborted women since the seropositivity of disease was 30(50%) which is much higher than
that recorded in Kirkuk 24.5% ".and some similar result was found by Al Dulaimil2
.who found that prevalence was 69.74% in Al-Anbar.while less than in Egypt(81.4%) 13,

IV. Al-Dulaimi, (2004) has reported similar results, he found that toxoplasma antibodies
increased with age especially in the age groups 21-25,26-30 years (85.7%,81.1%)
respectively. Similar results were recorded by many authors M4 '3 %] Other studies
recorded contrast results 111 These results were similar to that reported 2%L.who used
ELISA and IFAT in Northern Tunisia.

Women with positive antibodies showed a significant association between age groups and titers with
respect to the number of abortions.

Thus women in high age groups are more likely to get abortion if they were in acute stage of the
disease (titers 160 and 320 IU/ml). found that the risk of acute infections and abortions seems to be
higher in the youngest ones as showed by the proportion of high antibodies titers observed in(31-35)
years age group compared to that observed after 30 years using ELISA and IFAT. % All the patients
under test (60) who were diagnosed previously by latex agglutination test (Table 5) in IFAT showed
different results depending on the stage of the disease revealing variable picture of sensitivity and
specificity of those tests.

This level decreased when the disease was resolved by treatment or limited itself *'. Acute

toxoplasmosis was detected during this study by measurement of specific [gM in 55 of women. IFAT
showed (15) positive , while The IgM antibodies appear faster than IgG (as early a five days after
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infection) and disappear sooner than IgG antibodies. It was found that IgM - IFAT antibody was
increased rapidly and fall to low titers 22,

The specific immune response to parasite leads to the production of antibody, infection by T.gondii is
associated with the production of the immunoglobulins IgG and IgM. Antibodies can bind to the
surface of parasites and cause direct damage, or by interacting with complement lead to cell lysis 23!,
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Abstract:

In this study intermediate elements *°Cr , °°Mn for *°Cr(p,n)*®Mn reaction as well as
proton energy from (3.4576) MeV to (148.0) MeV with threshold energy (8.8179)MeV are
used according to the available data of reaction cross sections. The more recent cross sections
data of *°Cr(p,n)>®Mn reaction is reproduced in fine steps and by using (Matlab-7.6 )program
and get the equation from 10-degree for plotted .By using inverse reaction principle also get
mathematical equation to calculate the cross section of *°Mn(n,p)*°Cr . We deduced that the
high probability to produced *°Cr by bombard *°Mn by neutron. These cross sections together
with the stopping powers calculated from the Zeigler formula have been used to calculate the
n-yield for reaction.
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1.Introduction

When two charged nuclei, overcoming their Coulomb repulsion, a rearrangement of the
constituents of the nucleus may occur. Similar to the rearrangement of atoms in reacting
molecules during a chemical reaction this may result as a nuclear reaction. Nuclear reactions
are usually produced by bombarding a target nucleus with a nuclear projectile , in most cases

a nucleon (neutron or proton) or a light nucleus such as a deuteron or an a-particle [1].

At low excitation energies (< 10 MeV), the majority of nuclear reactions involve the
formation of two nuclei, one nearly equal in charge and mass number to the target nucleus.

Such reactions are represented by an equation of the type :
X+a—->Y+b - (1)
Or X(ab)yY

Where (a) is the light projectile nucleus (proton , neutron, deuteron, *H, ®He, or *He) and
(X) is the target nucleus at rest in the laboratory system. (Y) is the produced nucleus and (b) is
a light nuclear particle which carries away the major share of the kinetic energy. If the
product nucleus (Y) is left in an excited state after the emission of the light particle (b), it
usually subsequently decays by radiating one or more gamma rays. Alternatively if (Y) is beta
unstable, it decays at some later date by electron or positron emission followed by gamma
emission [2].

Nuclear reactions of low excitation energies include the following types : (n,y) , (n,p) ,

(ma), (a,n), (py) , (EnN),dn), dp), ... etc.
X + a,

X*+ a,

X +a—» Y+b, e @)

_Y* + D,
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In the first two reactions of the set (2) the outgoing particle is of the same kind as the incident
particle, and the process is called scattering. The first reaction represents elastic scattering and
the second reaction represents inelastic scattering in which the target nucleus ( X ) is raised
into an excited state (X*). The other reactions of the set represent different possible nuclear
transmutations in which the product nuclei may be found in their ground states or, more often,
in excited states. The excited product nucleus usually decays very quickly to the ground state

with the emission of y-rays.

2. Cross Sections Of Nuclear Reactions:

To characterize the probability that a certain nuclear reaction will take place, it is
customary to define an effective size of the nucleus for that reaction, called a cross section
[1]. The reaction cross section data provides information of fundamental importance in the

study of nuclear systems. The cross section is defined by [3]:
c=R/l - (3)
where (o) is the cross section,
(R) is the number of reactions per unit time per nucleus.
(1) is the number of incident particles per unit time per unit area,

The cross section has the units of area and is of the order of the square of nuclear radius

and a commonly used unit is the barn:
1 barn = 10%* cm?

In general, a given bombarding particle and target can react in a variety of ways producing
a variety of light reaction products per unit time. The total cross section is then defined as [4]:
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Where o jis the partial cross section for the process.

3. Stopping Power:

The stopping power is define a measure of the effect of a substance on the kinetic of a
charged particle passing through it. Stopping power is often quoted relative to that of a

standard substance, usually air or aluminum [5].

4. Proton Stopping Power :

For hydrogen projectiles, the nuclear stopping power is very small for all energies of
interest [6]. The electronic stopping power is found to be proportional to projectile velocity,
the specific dependence [7] being given by:

2z v _
Se 2211/6 X87Zezao (212/3_|_—222/3)3/2 X; ) (5)
2 (o]
where v(v . z,?"* and (Zy), (Z,) are the atomic numbers of projectile and target
< ¢} 1

respectively .

(v )is the projectile velocity,
(a,) ., (vo) are the Bohr radius of the hydrogen atom and the Bohr velocity.

In the present work by using the formulas proposed by Varelas and Biersack sited in
Ziegler [6]

S Low Sy
S = Low * High (6)

) (SLow +SHigh )

Where Siow (Low energy stopping) is
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And Shigh (High energy stopping) is
S ign :%In(1+%+ EB,) """ (8)

where B3, B, and Bgs are fitting constants
Bs=4m/IM

where ('m) is the electron mass,

(1) is the mean ionization potential,

(M) is the projectile mass

Eq.(6) asymptotically agree with eq.(5) at low energy , and with Bethe formula [6] at high

energy .

5. Neutron Yields :

For an accelerating beam traversing a target, the occurred nuclear reactions produce (N)
light product particles per unit time. Referring to Fig. (1) the yield is given by

Y(X)=lgNgox -----—- 9)

Experimentally, the yield of neutrons detected per incident particle, Y, for an ideal, thin and
uniform target and mono-energetic beam of energy (E) is given by

Yn = (Na x) o(Ep) n(Ep) ---- (10)

where (Ng X) is the a real number density of target atoms, and (n)is the neutron-

detection efficiency.

For a target which is not infinitesimally thin, the beam loses energy as it passes through the
target, and the yield is then given by [8]

_ IED o(En(E") fdE "~

Y
E, dE .
—(E

dx( )

- (11)
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in which E; = E, - AE, where (AE) is the energy loss of the beam in the target, f is the
number of target atoms in each target molecule, and (:ji( E) s the stopping power per
X

target molecule, If the target is sufficiently thick, and there exist one atom per each molecule
(i.e., f = 1) and taking n(E") = 1, then the resulting yield is called the thick-target yield which

is given by

Eb O'(E)dE

Y(E,) = 12
() jE dE / dx (12)
where Eq is the reaction threshold energy.

Thus, by measuring the yield at two closely spaced energies (E;) and (E2), one can determine
the average value of the integrand over this energy interval as follows [9]:

o(E)
dE / dx

]Eb — Y(Ez) _Y(El) s (13)

[ EZ_El

Where (Ep) is the average of (E;) and (E»). If o(E) are available in the literature as a function
of projectile energy (Ep) for natural elements, then the neutron yield can be calculated using
eq.(13). If neutron yield is available as a function of projectile energy (Ey), then eq. (13) can
be used to calculate o(E) as a function of (Ep). Thus, consequently one can calculated the

neutron yield by using eq. (13).

For natural elements and if only one stable isotope is available in nature, then [10]
Yo=Y(E) ------ (14)

where (Y,) is the neutron yield per 10° bombarding particle for the natural element.

If o(E) is calculated for a certain isotope whose concentration (enrichment) is C %, then [10]
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where (A )is the abundance of the isotope in the natural element. If there exist more than one
isotope that can be involved in the nuclear reaction and the cross sections are calculated as a
function of incident energy for each isotope, then [10].

Y, = %Yl(E) +%Y2(E) to = (16)

1 2

6. Results and Discussion

These data have been plotted, spline interpolated and recalculated in fine steps for proton
energy from (3.4576) MeV to (148) MeV [11] by using Matlab program as shown in table (1).
The reproduced cross sections by authors Chiba S., Chadwick M., Young P. [11] and declared
by EXFOR-Library, we get the equation from 10-degree for plotted shown in Fig.(2) as
fallows:

Y = - 4.3*10%x" + 2.6*10%*x5- 6.5*10°° + 8.6* 10* * x* - 6.1*10°*x + 1.9%10%*x? + 2.6*X
+ 0.1 By using the compound theory we derive the mathematical formula for *°Mn(n,p)*°Cr
reaction for first exited state :

T
o, ,=0.45417 T—pa B a7
Using semi empirical formula the evaluated cross sections as a function of neutron energy
from (0.1821)MeV to (113.184)MeV of present work are listed in table (2). From these data
which were plotted and we get the mathematical equation representing the cross sections
distribution in the indicated range of neutron energy Fig.(3) as follows :

y = - 4.1%10™19%x10 + 3*1070%x%-9 5% 10 B +1. 7107 *x"- 1.9%10%%x® + 1.4*107*x° -
6.7*10%*x*+ 0.00021*- 0.0039*x* + 0.038*x + 0.36  ----- (18)

These cross sections together with the stopping powers calculated from the Zeigler formula
(12) have been used to measure the n-yield for reaction as shown in Fig.(4).
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Table (1):The cross sections of *°Cr(p,n)*’Mn reaction as a function of proton energy with
threshold energy (8.8179)MeV

p -energy Cross sections p -energy Cross sections p -energy Cross sections
(MeV) (mbarn) (MeV) (mbarn) (MeV) (mbarn)
3.4576 0.0554 30.1084 0.9495 73.0000 0.7698
4.0000 0.1189 30.2599 0.9484 74.0000 0.7667
5.0000 0.2638 31.0000 0.9423 75.0000 0.7637
6.0000 0.4073 29.0000 0.9570 76.0000 0.7608
7.0000 0.5375 30.0000 0.9503 77.0000 0.7578
8.0000 0.6597 32.0000 0.9328 78.0000 0.7550
8.5842 0.7201 32.0715 0.9321 79.0000 0.7521
8.7296 0.7331 33.085 0.9224 80.0000 0.7493
9.0000 0.7553 34.0000 0.9144 81.0000 0.7465
9.7838 0.8082 35.0000 0.9078 82.0000 0.7438
10.0000 0.8197 35.3458 0.9060 83.0000 0.7411
10.9934 0.8627 35.3992 0.9058 84.0000 0.7384
11.0000 0.8629 35.4093 0.9057 85.0000 0.7358
11.8652 0.8881 35.6683 0.9045 86.0000 0.7332
12.0000 0.8916 36.0000 0.9029 104.0000 0.6941
13.0000 0.9156 36.0311 0.9027 106.0000 0.6908
14.0000 0.9356 36.9437 0.8986 108.0000 0.6875
15.0000 0.9520 37.0000 0.8984 110.0000 0.6845
15.4051 0.9577 37.0052 0.8983 112.0000 0.6816
16.0000 0.9652 38.0000 0.8942 114.0000 0.679
16.6785 0.9722 38.7228 0.8913 116.0000 0.6765
16.7206 0.9726 39.0000 0.8903 118.0000 0.6743
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16.7686 0.9730 39.8840 0.8869 120.0000 0.6723
16.8945 0.9741 40.0000 0.8865 122.0000 0.6705
17.0000 0.9750 41.0000 0.8828 124.0000 0.6689
18.0000 0.9814 42.0000 0.8791 126.0000 0.6675
19.0000 0.9849 42.4270 0.8776 128.0000 0.6664
19.2834 0.9855 43.0000 0.8755 130.0000 0.6654
19.9169 0.9863 43.1451 0.8749 132.0000 0.6646
20.0000 0.9864 44.0000 0.8718 134.0000 0.664
21.0000 0.9862 44.4436 0.8701 136.0000 0.6637
21.9342 0.9852 45.0000 0.8680 138.0000 0.6636
22.0000 0.9851 45.3450 0.8667 140.0000 0.6638
23.0000 0.9831 46.0000 0.8641 142.0000 0.6643
23.2553 0.9825 46.2916 0.8630 144.0000 0.665
23.2777 0.9825 48.0000 0.8564 146.0000 0.6661
24.0000 0.9805 48.3759 0.855 148.0000 0.6675
24.2476 0.9798 49.0000 0.8526
25.0000 0.9773 50.0000 0.8488
26.0000 0.9733 51.0000 0.8450
26.2704 0.9721 51.2295 0.8441
26.3120 0.9719 52.0000 0.8412
26.3378 0.9718 53.0000 0.8375
27.0000 0.9686 54.0000 0.8338
27.3797 0.9666 55.0000 0.8301
28.0000 0.9631 55.7216 0.8275
28.3553 0.9611 56.0000 0.8265
28.4858 0.9603 57.0000 0.8229
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28.5676 0.9598 57.8851 0.8197

Table (2): The cross sections of *°Mn (n,p) %9Cr reaction as a function of neutron energy.

n -energy Cross sections n -energy Cross sections n -energy Cross sections
(MeV) (mbarn) (MeV) (mbarn) (MeV) (mbarn)
0.1821 0.3822 24.1824 0.4671 54.1828 0.4058
0.9659 0.4089 24.2675 0.4667 55.1828 0.4041
1.1821 0.4148 25.1824 0.4627 56.1828 0.4024
2.1755 0.4365 26.1824 0.4594 57.1829 0.4007
2.1821 0.4366 26.5282 0.4585 58.1829 0.3991
3.0473 0.4494 26.5817 0.4583 59.1829 0.3975
3.1821 0.4511 26.5918 0.4583 60.1829 0.3958
4.1822 0.4633 26.8507 0.4577 61.1829 0.3942
5.1822 0.4734 27.1825 0.4569 62.1829 0.3926
6.1822 0.4817 27.2136 0.4568 63.1829 0.3911
6.5873 0.4846 28.1262 0.4547 64.1829 0.3895
7.1822 0.4884 28.1825 0.4546 65.183 0.388
7.8607 0.4919 28.1877 0.4546 66.183 0.3865
7.9028 0.4921 29.1825 0.4525 67.183 0.385
7.9508 0.4924 29.9053 0.451 68.183 0.3835
8.0767 0.4929 30.1825 0.4505 69.183 0.382
8.1822 0.4933 31.0665 0.4488 70.183 0.3806
9.1822 0.4966 31.1825 0.4486 71.183 0.3791

10.1822 0.4984 32.1825 0.4467 72.1831 0.3777

10.4657 0.4987 33.1825 0.4448 73.1831 0.3763
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10.4827 0.4987 33.6095 0.4441 74.1831 0.375
11.0991 0.4991 34.1826 0.443 75.1831 0.3736
11.1822 0.4991 34.3276 0.4427 76.1831 0.3723
12.1823 0.499 35.1826 0.4411 77.1831 0.371
13.1165 0.4985 35.6261 0.4403 78.1831 0.3697
13.1823 0.4985 36.1826 0.4392 79.1831 0.3685
14.1823 0.4975 36.5276 0.4385 80.1832 0.3672
14.4375 0.4972 37.1826 0.4373 81.1832 0.366

14.46 0.4971 37.4742 0.4367 82.1832 0.3648
15.1823 0.4962 38.1826 0.4353 83.1832 0.3636
15.4299 0.4958 39.1826 0.4334 84.1832 0.3625
16.1823 0.4945 39.5585 0.4326 85.1832 0.3613
17.1823 0.4925 40.1826 0.4314 86.1832 0.3602
17.4528 0.4919 41.1826 0.4295 87.1833 0.3591
17.4943 0.4918 42.1827 0.4276 88.1833 0.3580
17.5201 0.4917 42.4122 0.4271 89.1833 0.3570
18.1823 0.4901 43.1827 0.4257 90.1833 0.3560
18.5620 0.4891 44.1827 0.4238 91.1833 0.3550
19.1824 0.4874 45.1827 0.4219 93.1833 0.3531
19.5377 0.4863 46.1827 0.4200 95.1834 0.3512
19.6682 0.4859 46.9044 0.4187 97.1834 0.3495
19.7500 0.4857 47.1827 0.4182 99.1834 0.3479
20.1824 0.4843 48.1827 0.4164 101.183 0.3463
21.1824 0.4808 49.0678 0.4148 103.184 0.3449
21.2908 0.4805 49.1828 0.4146 105.184 0.3436
21.4423 0.4799 50.1828 0.4128 107.184 0.3423
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22.1824 0.4768 51.1828 0.4110 109.184 0.3412
23.1824 0.4720 52.1828 0.4093 111.184 0.3402
23.2539 0.4717 53.1828 0.4075 113.184 0.3393
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Figure (1): A schematic diagram illustrating the definition of total

cross section in terms of the reduction of intensity[8]
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Fig.(4) : Neutron Yield for *°Cr(p,n)*’Mn reaction
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Abstract:

In this research, the effect of y -rays from (Cs"7") source a time period (21) days on
optical properties such as energy gap (E,) , the optical Transmittance (T%) spectra , optical
Absorption spectra (A), optical reflectance spectra (R %), absorption coefficient (o) ,Urbach
energy (E,), extinction coefficient (k) , refractive index(n) and dielectric constants for the lead
selenide (PbSe) thin films prepared by the thermal evaporation on a glass substrate in
5 x10™ mbar pressure at room temperature of thickness (7000 A) and rate of deposition
(1.46 nm/s ) . it were seen that all the parameters under investigation affected by gamma
irradiation.
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1. Introduction

It is now a well known fact that the exposure of any solid material to ionizing
radiations (such as X-rays, gamma rays, beta particles, alpha particles, fission fragments, etc)
produces changes in the microstructural properties of the material, which in turn affects the
optical and electrical properties.[1]

Studies on the changes in optical properties of thin films irradiated with ionizing
radiations yield valuable information's regarding the electronic processes in these materials.
High-energy radiations, such as y -rays, change the physical properties of the materials they
penetrate. The changes are strongly dependent on the internal structure of the absorbed
substances. It is believed that ionizing radiation causes structural defects (called colour
centres or oxygen vacancies in oxides) leading to their density change on the exposure to -
rays [2].

The presence of such colour centres in a thick film matrix gives rise to changes in both the
optical and electrical properties of the material, which can be utilised to assess the radiation
dose absorbed [3].

The influence of radiation depends on both the dose and the parameters of the films
including their thickness: the degradation is more severe for the higher dose and the thinner
films [4].

Lead chalcogenides (PbSe, PbTe, and PbS) are IV-VI narrow band-gap semiconductor over
several decade have been motivated by their importance for applications such as IR detectors,
photographic plates, photo resisters ,lasers, light-emitting device, photovoltaic's, and high
temperature thermoelectric [5-6]. Among the group compounds, Lead selenide (PbSe) thin
film is used as a target material in infrared sensor, grating, lenses and various optoelectronic
devices [7]. It has a cubic crystal structure (FCC) type ,a lead-grey ,somewhat bluish
substance and a direct band gap of 0.27 eV in room temperature ,the refraction index at (3
um) is (4.54) and the dielectric constant is (280). [8-10] Thus, the PbSe thin films attract
attention of many researchers because they are cheap, abundant and they posses
semiconducting properties. In the past, several techniques such as thermal evaporation
electrodeposition , chemical bath deposition, , photochemical , sputtering, spray pyrolysis,
sonochemistry , sonoelectrochemistry , microwave heating, molecular beam epitaxy |,
electrochemical atomic layer epitaxy and pulsed laser deposition method have been used in
the deposition of PbSe thin films.[11,12]

Among the thermal evaporation method is one of the oldest and still most widely used
techniques for depositing thin films because of it is cheap, non poisonous, easy method to
produce films of extreme purity and , a certain extent of pre-selected structure . [13,14]

The aim of this experimental work is to investigate the changes in the optical
properties of PbSe thin film structures under the influence of y -radiation.
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2. Experimental

The deposition process of PbSe thin films were done on commercial glass slides with 1mm
thick and 2.5 x 7.5 cm® size. Before the deposition they were washed with detergent and a
piece of gauze then rinsed many times in distilled water then cleaned by detergent solution
then washed by distilled water and finally they were cleaned by using ethanol solution then
The ultrasonic was used to clean glass substrates using isopropyl alcohol and finally the
substrates were dried by blowing air. Thin films PbSe with weight percentage (0.5 ) of Pb and
Se were grown with a thickness of 0.7 um on glass substrates at a substrate temperature
(Ts) equal to RT by thermal evaporation method using the Edward E306A coating system.
The molybdenum boat which was used for film deposition with a high purity (99.999%) and
covered with baffle. since the vacuum pressure during evaporation was about 2x107 torr and
the deposition rate is about 1.46 nmy/s.

The distance between the boat and substrate was kept at 15 cm. The substrate temperature
was measured and controlled using digital thermometer.

A disc-type Cs"’ gamma radiation source was used to expose PbSe thin films under
Investigation for seven days to dose of about 18 Gy at room temperature.

The optical transmission and absorption spectra for unirradiated and irradiated PbSe films
deposited at room temperature were obtained in infrared region with 2.5 pm to 5 pm using
PYE UNICAM(Philips) , UV- spectrophotometer (Model: PU 9712). The measurements were
done in the wavelength scanning mode under the infrared radiation( IR).

3. Results and discussion

The optical properties of a semiconductor can be defined as any property
that involves the interaction between electromagnetic radiation or light and the
semiconductor, including absorption, diffraction, polarization, reflection, and
scattering effects. The best values of the band gap are obtained by the
measurement of optical absorption[15]. Knowledge of optical constant of a film
from a given material is basic importance in determining the characteristics of
light transmission of the film. Such knowledge of the optical parameters of the
material 1s of importance when designing devices through which
electromagnetic radiation absorbed or transmitted[16].Therefore, the optical
Transmittance (T%) and optical Absorption (A) spectra of unirradiated and
irradiated PbSe films deposited at R.T in the spectral range(2.5-5 pm) are shown
in Figure (1).
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The percentage of transmittance peak for unirradiated and irradiated PbSe films deposited at
R.T are decreases from 32% to 25% in infrared region respectively . We notice also that the
transmittance (for both curves) decreases with uniform on the exposure to y -rays and shifted
toward longer wavelengths. This behavior could be explained as follows ; an increasing
roughness of the irradiated thin films contributed to the drastic decrease of optical
transmittance[ 17].

0.38 — — a 0.8 b
. % %;{;{2;& Unirradiated PbSe thin film ] + 4+ 4+ Unirradiated PhSe thin film
. Irradiated PhSe thin film h K SKKOKEK  Trradiated PhSe thin film
— 0.7 -
0.30 — ]
] 0.6 —|
0.25 — ]
s ] g o5
2 i = .
S 0.20 — = ]
z ] = ]
é : 2 0.4 -]
= ] - ]
T 045 — ]
71 0.3 —
0.10 0.2 -
0.05 |||||||||||||||||||||||||||||||||| 0.1 |||||||||||||||||||||||||||||||'
2.00 2.50 3.00 3.50 4.00 4.50 5.00 5.50 2.0 25 3.0 35 4.0 45 5.0 5.5
Wavelength (ptm) Wavelength ( pm)

Figure(1) (a) Transmittance[ %] versus Wavelength. (b) Absorbance versus Wavelength

It is observed that the Absorbance e (for both curves) decreases at the spectral region
of fundamental absorption as a function of wavelength (um) from (2.5 to Sum).

The spectral behavior of these films shows that the absorption edge shift to shorter
wavelength (higher energy) for the irradiated thin films. In this region the incoming photons
have sufficient energy to excite electrons from the valence band to the conduction band and
thus these photons are absorbed within the material to decrease the transmittance.[ 18]

Fig. Ic 1s a plot of reflectance as a function of wavelength for PbSe thin films in this work.
In general the film shows the reflectance is below 43.3% and decreases with irradiation. This
1s occurs as a result to transmittance decreasing according to the relation[19]:

R=1-T-A oo N0, ™ .\ (1)
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Fig. Ic. Reflectance vs. wavelength for PbSe

The variation of absorption coefficient( a ) with wavelength is shown in the Fig.(2). Both
films show higher absorption(or shift) on the shorter wavelength(or higher energy) side, this
is attributed to increase the defect states which leads to increase absorption coefficient.

9
th

-+ +-+-+-+ Cnirradiated PbSe thin film
K KKK Irradiated PbSe thin film

4

Absorption Coefficient * 10 ( cm )‘1

-
in

-
=]

0.5 LANLINL IR L L I L Y LB

0.20 0.25 0.30 0.35 0.40 0.45 0.50 0.55
Photon Energy (eV)
Figure (2) Absorption Coefficient as a function of Photon Energy (eV).

Clearly, exposure to gamma radiation produces considerable change in the shape of the
optical absorption spectrum around the absorption edge. From an optical absorption curve, the
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values of the absorption coefficient, oy, for different values of the photon frequency, were
calculated using the relationship[20]:

Uy = 2303 A/ € oo )

where A, denotes the absorbance corresponding to the photon frequency( v ) and (t) the
thickness of the thin film. The absorption coefficient near the band edge shows an exponential
dependence on the photon energy and obeys the Urbach’s empirical formula [21] :

— hv fAE
OC‘J _Occ: e

where o, i1s a constant, h the Planck’s constant and A E the energy width of the band tails of
localized states. The graphs of Ina vs photon energy( hv) were plotted for unirradiated and
irradiated PbSe films deposited at R.T and the values of A E were calculated from the
reciprocal of the slopes of the straight-line portions of these plots as shown in figure 3. The
energy width of the band tails of localized states (A E) has been found to increase with the
gamma radiation from( 0.137 eV to 0.183 eV) for unirradiated and irradiated films
respectively . This increase in the energy width of the band tails of localized states can be
attributed to the induced defects due to the exposure to gamma radiation.

10.5
1 -+ —+-+-+-+ TUnirradiated PbSe thin film
. S SK KK Irradiated PbSe thin film
10.0 —
3 i -
= 9.5 —
= -
9.0 —H
8.5 LI L L L L L

020 025 030 035 040 045 030 055
Photon Energy (ev)

Figure (3) Ln(a) as a function of Photon Energy (eV).

The optical band gap was calculated using the Tauc [22] relation given by the formula

ahv = A(hy — Bg) o 4)
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Here hv is the photon energy, a is the absorption coefficient , Eg is the optical band gap, A is
a constant and n =1/2 for direct band gap material. We plotted (athv)® vs. photon energy in the
wavelength range 2.5-5 pum , the values of the optical band gap are determined by
extrapolating the linear part of (ohv)” vs. energy axis for direct allowed transitions, as shown
in figure(4).
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Figure( 4) Band gap E, estimation for PbSe films.

The optical band gap was shifted from 0.27 eV to 0.25 eV due to irradiation . Gamma doses

cause the breaking of bonds, leading in turn to the increase of dangling bonds and of defects,
as well as the trapping of the generated carriers. This may be the cause for the increase in
band tail width(A E), and then decrease energy gap.
Refractive index is one of the fundamental properties for an optical material, because it is
closely related to the electronic polarizability of ions and the local field inside materials. The
evaluation of refractive index of optical material is important for many applications especially
in optical devices .1t is clear from figure (5) for the irradiated film ,that there are two regions
of refractive index (n) spectrum. The first region occurs at (A=2.5-4 pm) and the second
region starts where A exceeds(4 um).The refractive index (n) increases in the first region
,results from the electronic transitions of valence band and the impurities(or increase of the
compactness of the films ) and the transitions of energy bands. These values are reduced
sharply with increasing in wavelengths. In the second region of spectrum, the variation of
refractive index (n) with wavelengths becomes slight decreases and its values are very close at
cut-off wavelength. It can be calculated from the following equation [ 23,24]:

1+ R, 2 "2 14+ R
n—{(l_R)+(k +1)} +1—R ..................................... &)
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Figure(5) Refractive Index vs. Photon Figure(6) Extinction coefficient vs.
energy. Photon energy.

The extinction coefficient (k) represents the imaginary part of the refractive index , which is
related to the exponential decay of the wave as it passes through the medium can be
determined by using equation [25,26]

k=24 0. okl o -5XA) (6)

47
A: 1s the wavelength of the incident photon.

The figure (6) shows the extinction coefficient (k) as a function of photon energy, the (k) for
the unirradiated PbSe films less than (or decreases) the irradiated PbSe films ;This is
attributed to the same reason mentioned previously in the absorption coefficient because the
behavior of'k is similar to a.

34 a 55 b
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Figure (7-a&b)The (¢1) and The (&;) as a function of Photon Energy (eV).
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The dielectric constants consists of real part (¢;) and imaginary part (&;) ,the variations of
them with photon energy as shown in figure (7-a&b) and can be calculated by using
equations| 27]:

1 = 1 — K o, (7)

&= 2K (8)

The variation of €; and &, with the increase of the wavelength of the incident radiation is due
to the change of reflectance and absorbance [28]. The behavior of €; is similar to that of the
refractive index because of the smaller value of k* compared with n’, while €, mainly depends
on the k value, which are related to the variation of absorption coefficient. €, represents the
absorption of radiation by free carriers[29]. It is observed that €; increases and decreases with
irradiation, and this attributed to the same reason mentioned previously for the refractive
index, while €, increases with increasing the irradiation and this is due to the similar
interpretation discussed previously for the extinction coefficient.

Conclusions

We can arrive at the following conclusions after the irradiation by gamma ray on PbSe thin
film:

« Decreasing the transmittance spectral and the reflectance spectral caused by
increasing the defect states which leads to the two spectral curve shifted toward the
longer wavelengths,

« Increasing the Absorbance caused by increasing the defect states which leads to the
position of the fundamental absorption edge shifted toward the shorter wavelength
(higher energy),

*» Increasing the absorption coefficient and the extinction coefficient,

¢ Increasing the energy width of the band tails of localized states (A E) this is attributed
to increase the defect states which leads to decreasing the energy gap from 0.27 eV to
0.25eV,

« In general , decreasing the dielectric constants consists of real part (¢;) and imaginary

part (&2).
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ABSTRACT

Out of fourty six samples collected from impetigo patients, fourty-two bacterial
isolates were obtained, Staphylococcus aureus was constitute 24 isolates, Streptococcus
pyogenes was 14 isolates and Proteus mirabilis was only 4 isolates . The sensitivity of these
bacterial isolates were tested against 7 different antibiotics . It was shown that the highest
sensitivity of there isolates were against Erythromycin and Mithicillin , were as both
Ciprofloxacin and Piperacillin were the most active inhibitors of the tested bacteria . On the
other hand , the activity of vinegar solution of different concentration were tested against the
different bacterial species isolated from impetigo cases, The results showed that the majority
of bacterial isolates were sensitive to concentration between 2-32 mg\ml. The MIC and MBC
of vinegar solutions toward the three bacterial species were as follows ; for Proteus mirabilis
were 0.5-1.0 mg\ml , for Streptococcus pyogenes were 0.5-0.75 mg\ml and for Staphylococcus
aureus were 0.15-0.25 mg\ml respectively . .

Key words:- Impetigo, Bacteria, Antibiotics, Vinegar.
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INTRODUCTION

Impetigo is a contagious superficial pyogenic infection of the skin. It is of two main
clinical forms; non bullous impetigo (impetigo contagiosa of Tilburg fox) and bullous
impetigo (1).

Bacteriology:- Non-bullous impetigo may be caused by both Staphylococcus aureus and
Streptococcus pyogens but there has been controversy as to the relative importance of the two
genera, this may be partly depend on geographical variations. The streptococcal form being
more prevalent in warmer climits (2,3). Staphylococcus aureus may be seconday invader in
streptococcal impetigo and in some cases, it may be the predominant or the the only isolate,
and the evidence for Streptococcal involvement may be rest on serology . Red lake Indian
reservation in northern Minnesota detected both Staphylococcus aureus and streptococci, each
alone in a sizeable minority, but both together in 58% of cultures, he concluded that in many
of the mixed culture cases, the disease was primarily streptococcal with Staphylococcus aures
as secondary colonizer (4). Recent European publications suggest that the Staphylococci may
be the predominant infectious agent in most cases (5).

In streptococcal impetigo, lance field group A is by far the commonest, but there are
occasional infections with group G and C organisms (4). Bullous impetigo is accepted as a
Staphylococcal disease ( predominantly phage group Il ) which produce epidermolytic toxin
locally, and induce epidermal splitting and blister formation in bullous impetigo, while in
generalized Staphylococcal scalded skin syndrome , the toxin is disseminated
haematogenously (2,5).

Clinical features:- non bullous impetigo occurs more commonly in preschool age children,
the initial lesion is a very thin-walled vesicle or pustule on an erythematous base, that ruptures
quickly and evolving to yellowish-brown (honey-camp) crusted plaque, which show gradual
irregular peripheral extension, without central healing up to ( 2cm) and multiple lesions were
coalesce, usually there are no constitutional symptoms excepted in sever cases, but regional
lymphadenopathy may be present in up to 90% of patients with sever prolonged untreated
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infection. The face and the limbs are the sites more commonly affected, but lesions may occur
anywhere on the body (1,5,6). Bullous impetigo occure commonly in newborn and in older
infants, and is characterized by rapid progression of vesicles to flaccid bullae, which are less
rapidly ruptured and become much larger(up to 1-2cm in diameter) and may persist for 2-3
days. Although the face is often affected, the lesions may occur anywhere on the skin, and the
buccal mucous membrane may also be involved, but commonly, rather few lesions are present
and regional lymphadenitis are rare(5,6).

Diagnosis: is made by clinical criteria and confirmed by gram stain and culture of exudates
from lesion (6).

Treatment: in mild and localized infection, a topical antibiotic alone may be suffice (e. g
imupicrocin, fucidic acid, bacitracin) for both staphylococcus and streptococcus impetigo. If
the infection is wide spread or sever or accompanied by lymphadenopathy or there is a reason
to suspect a nephritogenic streptococcus, an oral antibiotic ( flueloxacillin or erythromycin is
indicated ), also( azithromycin,cephalexin,cefaelor,cefprozol, and clindamycin) are alternative
therapies(7,8). Black tea (as topical ointment) ,also give good result in treatment (9).
Vinegar has been used in one form or another for over 10,000 years. It is used for many
purposes and throughout the ages has served as a preservative, condiment, beauty aid,
cleaning agent, and in medicine. The word vinegar comes from the Latin word venom
meaning wine and Acer meaning sour. These two words eventually became one word and is
now as vinegar. In 5000 B.C, the Babylonians fermented the fruit of date palms and created
date vinegar. The roman made vinegar from grapes, figs, dates and rye. The armies of Julius
Caesar would drink vinegar and water for its antiseptic properties (10). Many ancient cultures
used vinegar and valued it for its medical benefits. It was used for disinfecting wounds and
for insect bites and snake bites. Vinegar compresses were useful for healing bruises (11). The
vinegar is a sour and astringent liquid consisting mainly from acetic acid, resulting from
fermentation of an alcoholic beverage mainly whites and red wines. This product is cheap,
easily found in the markets, and seems to have antimicrobial potential (12).The aim of this
study is to test the effect of vinegar solution on the bacteria that cause impetigo .

MATERIAL AN D METHODS

Sample collection: Forty six patients were examined attending the out clinic of
Baquba teaching hospital for the period, 30th of April to the 31st of July 2010. There were 28
males and 18 females, their age of 2-6years. They complained of rash on the skin, which was
diagnosed clinically as impetigo. They were interrogated regarding the age, sex, address, chief
complain, previous and present history of any associated disease. Sterile cotton swabs were
taken from the lesions, under full aseptic conditions.

Bacterial species isolation and identification : the samples were cultured on
blood and MacConkeys agar for 24 hours at under aerobic condition for bacteriological
studies, the isolation and diagnosis of types of bacteria was done according to the ideal
methods (13, 14).
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Bacterial sensitivity test to antibiotics : The sensitivity of bacterial isolates were
determined against 7 different antibiotics (cefalexin, cefotaxime, methicilin, erythromycin,
gentamycin, piperacillin, ciprofloxacin) using the method of kerby and bauer , according to
this method , bacterial suspension of 0.1 x 10"6 CFU concentration was distributed on the
surface of Muller-Hinton agar media for all bacterial species except Streptococcus pyogenes
use blood agar instead of Muller-Hinton agar, then the antibiotic disc were put on the surface
of culture media by sterile forceps . the plates were incubated under aerobic condition at 37C°
for 24 hours, then the results were read by measuring the inhibition zones in mm (15).

Vinegar preparation: Industrial vinegar solution prepared from local Iragi date of has
been used. Concentration of 5% acetic acid (50 mg\ml) stock solution was used and
graduated concentration( 32, 16, 8, 4, 2) mg\ml were prepared according to (16).

Bacterial sensitivity to vinegar solution: The bacterial isolates against different
antibiotics were chosen to test their sensitivity to vinegar by agar well diffusion method (17) .
The activity of different concentrations of vinegar solution were determined by measuring
the inhibition zone.On the other hand the minimum inhibitory concentration and minimum
bactericidal concentration (MIC,MBC) of the vinegar solution by agar dilution method were
also determined ( 18 ) and the used dilutions were (0.15, 0.25, 0.5, 0.75, 1, 1.5, 2.5)mg\ml .

RESULTS
Table (1) - The percentage of the bacterial isolates resistant to different antibiotics.
Proteus mirabilis Strept.pyogenes Staph.aureus Antibiotics
50% 71.4% 50% Cephalexin
25% 42.9% 37.5% Cefotaxime
50% 71.4% 70.8% Methicillin
75% 78.6% 62.5% Erythromycin
25% 42.9% 33.3% Gentamycin
0 35.7% 41.7% Piperacillin
0 35.7% 33.3% ciprofloxacin

Vol: 8 No: 2, April 2012 63 ISSN: 2222-8373



DIYALA JOURNAL FOR PURE SCIENCES

T =t Ve waw

THE EFFECT OF VINEGAR SOLUTION ON

THE BACTERIA THAT CAUSE IMPETIGO.
Anfal Shakir Motib

Table (2)- The effect of different concentration of vinegar solution on growth of different
bacterial species in (mm).

Bacteria Species Concentration of vinegar solution in mg /ml . Mean
2 4 8 16 32
Staphylococcus 38.3 42.27 45.23 46.33 47.3 43.80
aureus
Streptococcus 29.1 31.2 33.3 35.3 38.4 33.46
pyogenes
Proteus mirabillis 151 18.23 21.2 24.3 26.4 21.04
Mean 27.51 30.56 33.24 35.31 37.37
L.S.D Concentration Bacteria Concentration x Bacteria
0.05 1.300 1.679 Non Significant
0.01 1.892 2.366 Non Significant

Table (3)- MIC and MBC of vinegar solution on different bacterial growth measured in (mg/ml)

Bacteria MIC MBC
Staphylococcus aureus 0.15 0.25
Streptococcus pyogenes 0.5 0.75
Proteus mirabilis 0.5 1
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DISCUSSION

Table No (1) describe the sensitivity of bacterial isolates from impetigo patient .

Forty-two bacterial isolates (24 isolates of Staphylococcus aureus, 14 isolate of
Streptococcus pyogens and 4 of Proteus mirabilis) were tested against 7 antibiotics, by
measuring the inhibition zone in mm (15). This table explain that the majority of bacterial
isolates show resistant to more than one antibiotics. Staphylococcus aureus show resistant to
( cephalexin, methicillin, erythromycin),the (50%, 70.8%, 62.5%),while Streptococcus
pyogenes show resistance by ( 71.4%, 71.4%, 78.6%) and Proteus mirabilis by ( 50%,
50%, 75%) . On the other hand, the cefotaxime and gentamycin antibiotics show good activity
toward Proteus mirabilis when the percentage of bacterial isolates resistant reach ( 25%,
25%) respectively and the percentage of resistant to cefotaxime antibiotic for Staphylococcus
aureus and Streptococcus pyogenes found to be ( 37.5%, 42.9%) respectively while the
percentage of resistant to gentamycin antibiotic reach (33.3%, 42,9%) respectively. The
ciprofloxacin, piperacillin antibiotics show good activity toward the bacterial isolates
mentioned above when the resistant of Staphylococcus aures to these antibiotics reach
(33.3%, 41.7%) respectively and reach (35.7%, 35,7%) respectively for Streptococcus
pyogenes, while the Proteus mirabilis show no resistant to both antibiotics. The cause of high
bacterial resistant to the used antibiotics was the widely used of these antibiotics (14) ,
addition , the development of the bacterial resistant due to change in the site of antibiotic
activity and bacterial membrane permeability or may be enzymatic resistant (19,20).
Three bacterial isolates were taken from each bacteria which show high resistant to antibiotics
for testing their sensitivity to vinegar solution. All concentration of vinegar solution show
effect on bacteria in comparison with distal water in different percentage, while the statistic
analysis show no significant differences between the concentration of vinegar solution in their
effect on growth of bacteria and in probability of 0.05 and 0.01.
Table (2) show that Staphylococcus aureus was the highly sensitive to vinegar solution from
other types of bacteria when the means of inhibition zones reach (38.3, 42.27, 45.23, 46.33,
47.3)mm for the concentrations ( 2,4,8,16,32) mg\ml respectively and the cause of this may
be due to the vinegar solution contain high concentration of acetic acid (10), while the ratio of
inhibition zones for Streptococcus pyogenes was (29.1, 31,2, 33.3, 35.3, 384 ) mm
respectively for the same concentration , on the other hand, the Proteus mirabilis was the
highly resistant to vinegar solution when the means of inhibition zones reach (15.1, 18.23,
21.2,24.3, 26.4 ) mm respectively for the same concentration .

However, many of studies refer that the antimicrobial effect of vinegar solution may be due to
prop ionic acid, acetic acid, pectin (fibers), and important minerals (such as potassium,
calcium, magnesium, sulphur, chlorine, phosphorus, iron, silicon and other trace minerals),
vitamins which are bioflavonoid {vitamin p},beta carotenes {precursors to vitamin A },
vitamin {C, E, B1, B2, and B6}(12).

The MIC and MBC of vinegar solution described in table (3) refer to the activity of vmegar
solution on different bacteria, the MIC of Staphylococcus aureus reach 0.15 mg/ml while that
of Streptococcus pyogenes and Proteus mirabilis reach 0.5mg/ml and the MBC of
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Staphylococcus aureus reach 0.25 mg/ml while that of Streptococcus pyogenes and Proteus
mirabilis reach ( 0.75,1) mg/ml respectively, and so, the decrease in MIC and MBC of
vinegar solution on different bacterial types refer to the activity of vinegar on bacteria that
cause impetigo. This effect may be due to the contents of vinegar( organic acids and oxidizing
compounds) that lead to denaturizing of outer cell wall of the bacteria that lead to death (21) .

CONCLUSIONS
1.The Staphylococcus aures Bacteria is the main bacteria that cause impetigo.

2.The ciprofloxacin and piperacillin have the highest activity (from other antibiotics) on
different bacteria that cause impetigo.

3.The Staphylococcus aures Bacteria was the most sensitive to the action of vinegar solution
while the Proteus mirabilis was the lest sensitive to it.
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Abstract :
Measurement of temperature distribution by non- contact method ( Digital camera Cyclops
52) are achieved . Outline to non-contact techniques is given Fundamental and basic terms of
radiation laws are mentioned. Carbon dioxide laser Everlaser 525 (500w)is employed as a
heat source to process mild steel under investigation at different pressures and powers .
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1-Introduction :
The Sensation of heat or lack of it is very familiar. The human sensor mechanisms are
calibrated by experience and these registered by touch (contact method) or by the Sensation
relating to radiated heat (non contact method).
Colour on the other hands to be a guide for the higher temperatures. Colours used to assess
the temperature both for the temperature required for the working of the metal and the
resulting "temper" of the metal on gradient quenching .
There are means of determining temperature by two different colour method . One relating to
the visual range of radiation emitted from hot metal surfaces at temperature above 500c, the
other from the physical colour effect related to the passage of hight through an oxide film of
varying thickness ( 12,15).
The oxide film "temper" indicator although reliable is only an instantaneous effect during the
build up of the oxide film on the hot metal. with the time the oxide film formation continuous
and if high temperatures are maintained considerable thermal gradients build up , due to heat
transfer considerations, through the oxide film to the metal body underneath CO; laser is used
as a heat of source during the present work to processes mild steel, and digital camera
Cyclops 52 was adopted to measure temperature gradient .

2-Basic Concepts on thermal emission (2, 9 ,11)
All objects are continually emitting radiation at a rate and with a wavelength distribution that
depends upon the temperature of the object and its spectral emissivity € (L).
A black body is an object that absorbs all incident radiation and , conversely is a perfect
radiator .The energy emitted by a black body is the maximum for a given temperature.
The radiated power and its wavelength the distribution are given by the Blanks radiation law

).

21hc? hc
Won= [exp ( )-11* wem?um?

\ % AKT

(117 19 1 ssrion o v ot i | Ve

(C) is the velocity of light (3 * 10® m 74 ).

(K) is Boltzmann's constant (1.3805*10%J/k )

For most thermal radiation sources the total energy is approximately proportional to the fourth
power of the temperature

W=oT* (watts)............... (2)

Where o is Stefan — Boltzmann constant (5. 67*10° wm? k™).

Figure (1) shows the variation in intensity as function of wavelength at various temperatures.
The wavelength at which the intensity of radiated output is a maximum is shown by the
broken line is given by wines law.

Amax T= 2.9%10° mk (3)

i.e as the temperature increases the wavelength at which the maximum occurs becomes
shorter and relatively more energy is radiated in the visible region.
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The radiated power output of practical sources is normally less than that for a black body ,
and they are referred to as non —black bodies .An emission coefficient which varies with the
material and its surface condition is used so that the equation for the radiated output becomes:
W= eoT"  (Watt)..ooooveerevviieeeeeeeenen(3)

Where ¢ is the coefficient of emissivity and (e < 1)

3- Emissivity (15) :

In practice , the emissivity of any sample will be affected by a number of factors those
having a considerable influence being as follows:

a-Sighting angle : pyrometer measure radiation from a surface through a small solid angle .
The emissivity of a surface is usually a function of the angle between the line of sight and
the normal to the surface . Metals, because the polarization , effect , have a minimum
emissivity normal to the surface and these effects become important at angle greater than
60 . On the other hand , the emissivity of insulating material is @ maximum when viewed
normal to the surface . Pyrometers should not , in general , be sighted at more than 45 to
the normal of the surface .

b-Wavelength :when measured over all wavelengths of radiation emitted by a material the
property concerned is "total emissivity"”. when measured over a small wave band, usually
at short wavelengths ,the term is "spectral emissivity ".

c-Temperature :spectral emissivity doesn't vary greatly with temperature though it is usually
wavelength dependent. For metals and alloys , emissivity is higher at short wavelengths
than long one so that , as the temperature increases and more energy is emitted at short
wavelengths, total emissivity increases.
Non-metal , if they are opaque at all wavelengths generally have spectral emissivity's
which are not greatly dependent on wavelength and hence emissivity does not change
with a rise in temperature.

d-Surface conditions : Surface roughness and oxide layers generally increases the emissivity
of a sample.
For metals with smooth , un oxidized surface , emissivity's are usually in range (0.05 to 0.5
) and are usually wavelength dependent (5).

Howeever if we ignore the emissivity altogether and infer temperature from the
thermometer output ,we shall get a temperature lower than the true temperature by an
amount depending on the values of emissivity and the characteristics of the thermometer .
This temperature is known as the "apparent” or "brightness"” temperature of the surface if
the emissivity is constant this temperature rises and falls in exactly the same way as the
true temperature and this may be sufficient for some purposes . To obtain the true surface
temperature we must divide the actual output by the emissivity value (€) before we convert
to temperature.
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4- Interaction between CO, laser and metals (1, 2 ,10)

a-CO2 laser work in the infrared radiation at wavelength of (10-6) pm and one powerful
enough for metal processing such as ; hardening , welding and cutting .The absorption of
CO, laser beam in metal is not high enough due to their high reflectivity. Increasing the
absorption of the laser leads to change in physical and mechanical properties of the worked
material. These changes are largely a function of the thermal properties of the material and
can be controlled to some extent by adjustment of the laser power output , spots size and
mode (Cw or pulses).figure (2) shoes the vibration energy levels diagram of CO, and N..

b- Basic characteristics of the laser metal processing (3,5, 7)
The laser processer is characterized by three main parameters ( figure 3) .

i-The laser beam : The laser include the beam related parameters as power , mode wavelength
, divergence , beam diameter , etc......

These parameters are more or less fixed and present by the manufactures of the laser.

ii-The second parameter relates to the optical / nozzle system. Normally a lens fixed in a
pressure chamber is used as a beam transmission and gas flow system .The optical system
include parameters as focal length, focal spot diameter , depth of focus etc.... , which are
parameters related to the quality of the optics and to the mechanical stability of the optical
system . The nozzle system include parameters as type of system (coaxial, off-axial ),
nozzle shape(convergent, divergent ), nozzle diameter , etc..., parameters which are related
to the type gas flow and to the interaction between gas flow, laser beam and material
.parameters in this case mainly fixed or preset by manufacturer or fixed for a certain type
of system.

iii-The third parameter is related to the material includes optical properties as reflection ,
absorption depth etc.... , decide whether the material can be processes or not (14)

5-Non-Contact techniques for thermal detectors.

a-The Videocon , infrared camera , P 8092.

This Camera converts the thermal radiation to an electrical signal .This signal is
proportional to the rate of change of the temperature at the target . It operates at room
temperatures without cooling , The maximum operating temperature is 40c optimum
sensitivity in the range of (8- 14) pum in which there is maximum radiant power from
objects at temperature close to ambient .

b-Pyrometers :
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i-The optical pyrometers (13): This is used to measure the radiance from the target within
narrow band by filtering and is suitable for measuring only above 600 C. This pyrometer is
employed to compare the intensity of radiant energy emitting from a target with the
intensity of radiation from a body whose temperature in known .The band usually selected
i5 0.65 pum .

ii-Two colour Pyrometers (6)

The output of the detector is a chain of pulses which is amplified and then separated .The
pulses are proportional to the energy transmitted .Determination the temperature from the
ratio of the intensities at two wavelets is possible.

iii-Total radiation pyrometer (8) : This pyrometer is designed to take advantage of the
dependence of the intensity of thermal radiation upon temperature .It consists an optical
system for directing the energy to the detector which converts the radiation energy into an
electrical signal .

iv-Band radiation pyrometer (4) .This pyrometer works in a wider band interval than the
spectral pyrometer but with smaller range than the total radiation . All other principles are
very similar.

c- Infrared cells : The infrared cell detects the near infrared by using suitable filter .This band
of radiation needs to be detected because it appears at most temperatures. calibration with
infrared emitter is necessary . The infrared cell need convenient amplifier to a void most
noise.

d-Photo cells techniques : It is very similar to the infrared cells method .The only difference is
that the photo cells detect the visible range as well as the very near infrared .

e-Digital Camera Cyclops 52(14) : It is possible to measure up to 3000c with certain very
narrow wave band (0.8-1.1) um temperatures . However , Cyclops 52 facilities can be
summarized as follows ( Fig 4 shows measuring distance and forget for Cyclops ):

i-variable focus optical system allowing focusing from (1 m) to infinity.

ii-optional closes up lenses to allow measurements of targets as small as 0.4 mm by using lens
no-110 and at maximum focus distance which is 205mm.

iii-precise definition of the target spot together with digital display of the target temperature
in the view finder .

iv-Choice of measuring mode, continuous peak or valley hold.
v- Digital output suitable for deriving an optional digital printer.

However , this technique was employed to measure temperature for present work.

Vol: 8 No: 2, April 2012 72 ISSN: 2222-8373



DIYALA JJOURNAL FOR PURE

Measurement of temperature distribution for
""CO; laser —mild steel processing"*
By non-Contact methods
Jasim Hassan Rasheed

f-Temper colour (12) : The temper colour is due to slight oxidation of the surface . As the
tempering temperature increases , the oxide film become thicker and a series of colour may
be observed .However , temper color is first evident as a pale yellow at a bout 215C and
there is a progressive change with rising temperature to blue .

6-Experimental work:

Everlase 525 model of CO, laser heat source (500w) was used through out this study to
process mild steel of thickness 1.68 mm and 17mm length .The workpiece was oxidized due
to air jet which is used throughout this work .However , laser power delivered through nozzle
to hit the sample which was exposed as desired to the laser beam by means of the shutter .
when the workpiece had completely passed the nozzle the shutter was closed . when the work
table returned to its starting point and the shutter re-opened to continue the monitoring the
power. However the experiment were carried out to investigate the temperature gradient at
different pressures and powers by digital Camera Cyclops 52 as mentioned in previous
section.

The sheet (workpiece ) was not perfectly flat due to its being cut from a coil and buckling
from previous heating runs which effect the focusing status .

Air is used for marking the sheet . Heating steel to or above 230C and quenching them in air,
different colours are seen. It is assumed that there is a direct relationship between these colour
and the maximum temperatures attained.

7- Results and Discussions:

a- Temperature variation along marking at different pressures:

Figure (5) shows the temperature variation along the marking path for two pressures , 5
and 20 psi , at a power of 170w , marking speed 5% of maximum speed( 25mm/s) and
material of 1.68mm thick .

Although the energy available at 20 psi is expected to be higher than that at 5 psi due to
differences in rate reaction between mild steel and oxygen gas (exothermic reaction), the
average temperature recorded along the marking path at a pressure of 5 psi is higher than
that at 20 psi . lower temperature at higher pressure may be due to better efficiency in

ejecting the molten metal from the irradiated path . In other words more energy is taken a
way at high pressure leaving the cut path cooler .
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A second explanation to the pressure role is that as the pressure increases and other
parameters ( power and speed ) are constant , a wider path is melted and more heat is
dissipated through the material bulk . Again lower temperature is expected .

Widening the mark kerf and increasing the molten material reduces the efficiency of the
clearing mark or cut path . The efficiency of ejecting the molten product can be related to
the cut quality . It was found at a lower pressure the edge surfaces smoother .

b-Temperature distribution along marking path for different laser power.

The different temperature between the maximum and minimum points is proportional to
the power( Fig 6 ).

Because the temperature fluctuation is large at higher laser power the condition of the edge
cut should be worse . In other words the roughness is greater.

The average temperature along the marking path is also proportional to the laser power
when all the other parameters are constant. The 5 psi may not be enough to remove the
melted material from the path particularly when the power increases . Building up melted
material with better efficiency in absorbing energy may be responsible for the higher
temperature recorded as shown in figure (7) .

8- Conclusion :

mild steel was processed by carbon dioxide laser. An attempt to measure temperature
distribution by non-contact method was achieved .Relateships between temperature and
marking path at different power and pressures are given.

It was found that the average temperature along the marking path increases as the power is
increasing due to higher energy consumed during processing operation , while it decreases as
the pressure is increasing which may attributes to cooling effect in spite of presence of
exothermic reaction between oxygen and mild steel.

Vol: 8 No: 2, April 2012 74 ISSN: 2222-8373



OQURNAL FOR PURE SCIENCES

DIYALA ]

Measurement of temperature distribution for

""CO; laser —mild steel processing"*
By non-Contact methods

Jasim Hassan Rasheed

10 Y
4l 6000°K
10
[ 3
10
2
10}

SPECTRAL RADIANT EMITTANCE, WATTS CH-Z MICRON

01 02 05 | 2 5 10 20 5 100
WAVELENGTH, MICRON
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various temperatures, as a function of wavelength in micron
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Effect of garlic (Allium sativum) extract on lipid profile in Rats

Summary:

The effect of garlic (A/lium sativum) on lipid profile in normal and hyperlipidimic rats
was studied. Forty rats were allocated randomly into four groups, each of ten rats. The first
group was received distilled water as acts as a control group. The second and the third group
were given high cholesterol diet (2% cholesterol) for 4 weeks, one considered as a hyper
cholesterolimic group and the other was hyper cholestermic which received alcoholic extract
of garlic at a dose of 300mg/kg B.W for 4 weeks. The fourth group was given alcoholic
extract of garlic at the same dose and the same duration. The serum lipid profile of the
experimental animals in all groups was assayed and the resulting values statistically analyzed.

The values of total cholesterol (Tch), Triglyceride (TG) and low density lipoprotein
(LDL) were significantly decrease in groups received garlic extract comparing with control
and hyper cholesterolimic groups with non significant increase in high density lipoprotein
(HDL) in all groups.

Garlic may be recommended as an anti atherogenic agent and is suggested to be used
with food in patient with hyperlipidemia.
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Introduction:

Atherosclerosis is the principal contributor to the pathogenesis of myocardial and cerebral
infarction. Elevated plasma concentration of cholesterol, especially in LDL, is recognized as
leading to the atherosclerosis [1].

Garlic (Allium sativum) belongs the plant Lily family which is a genus of 500 species. It
has been grown a round the world for the flavoring cooking. The potency of garlic has been as
knowledge for 7500 years. In ancient times, the Babylonian, Egyptian, Chinese, Greeks, and
Hinds used garlic frequently [2]. Interest in the potential benefits of garlic has origins in
antiquity and is one of the earliest documented example of plant used for maintenance of
health and treatment of diseases [3]. It is possesses many healthful properties that are related
to its bioactive compounds [4]. It widely used as an all-around treatment for prevention or
slowing the progression of atherosclerosis [5].

More recently, attention has been focused an garlic 's ability to decrease blood
cholesterol level in clinical trials in humans [6], as well as in experimental studies with
animals [7].

The present study was carried out to investigate the effect of alcoholic extract of garlic
on lipid profile in experimental rats.
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Material and methods:
The materials:
1.The plant:
Garlic bulbs were purchased directly from local market. It is fully grinded by blender,
the grinded garlic was put in light polyethylene bags and placed in freezer at -20 "=:C until
used.

2.Animals:

Forty fertile male albino rats weighting approximately 200 — 210 gm body weight were
obtained from animal house of physiology department in veterinary medicine, university of
Baghdad. They kept under good ventilation with 12 house light and dark cycle. Experimental
hyper cholesterolemic animals were fed a cholesterol — enriched high fat diet for four weeks.
They were arranged into four groups (10 rats per group) as follow:-

a. Garlic group : was administered garlic extract at a dose of 300mg/kg B.W. with gastric
tube for four weeks.

b. Hyper cholesterolemic group : fed a cholesterol — enriched fat diet for four weeks.

c. Garlic and hyper cholesterolemic group : was administered garlic extract at a dose at
300 mg/kg B.W. and fed a cholesterol — enriched fat diet for four weeks.

d. Control group : fed adlibitum on standard diet with distilled water.

The methods

1.Extraction by ethanol 95% :
To 18 gm of dry plant powder, 150ml oh ethyl alcohol 95% was added, left on magnatic

starrier for 1 hours the whole mixture was filtered first by medical gauze followed by
centrifugation at 3000 rpm/min for 15 seconds supernatant was collected and put in earthen
bowl to dryness by oven at 40 "=C, the crude extract was kept at -20 "=C until use [8].
2.Preparation of alcoholic extract :

Three grams was weighted from primary crude extract by ethanol and dissolved in 10
ml of ethanol to prepare (300mg/ml), this concentration were put on vertex for 10 second,
sterilize by Millipore filter (0.22hm), then put in sterile tubes for use.
3.Biochemical assessment :

The blood was collected in non heparinized tube from rats in each group, and
centrifuged at 3000 rpm/min and the serum was collected. Serum levels of total cholesterol,
triglyceride and HDL were determining according to [9] ,[10] and [11]. LDL was calculated
from the total cholesterol [12].

Results

The serum lipid lowering effect of alcoholic extract of garlic in albino rats is presented in
table (1). The mean total cholesterol, LDL and triglyceride levels were significantly
decreased.
There is no significant differences in HDL levels of the different groups.
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Table(1) : The effect of equeous extract of garlic on lipid profile in rats.

Groups Total cholesterol | Total triglyceride HDL LDL
mg/dl (mg/dl) (mg/dl) mg/dl

Control 742+ 3.5 4503+ 5.1 527+ 1.5 | 229+ 2.2

Hypercholesterol 132*.7+ 2.0 81*5 + 3. 45.4+ 2.5 71*2+4.4

Garlic 68* 1+ 1.3 33*%2 +1 572+ 2.1 18%*3+ 1.2

Hypercholesterolimic 90*.5+2.4 420+ 1 50.4+ 3.1 204+ 1

_l’_
Garlic

-Data were expressed as mean+ SE (n=10) by applying one way ANOVA and determined F test.
* The data significant at (P< 0.05)

Discussion

Hypercholesterolemia is an autosomal dominant disorder that cause sever elevations in
total cholesterol which enhanced the development programming of atherosclerosis [13].

The most studied are reported health promoting effect of garlic is cardio protection [14].
However some authors claim that garlic is not effective in plasma lipid lowering and the use
of garlic for treatment of hypercholesterolemia is of questionable value [15].

Other publications [16] , [17] suggested that not all preparations may be hypocholesterolemic
which have caused confusion within both public and academic domains.

Although the reason for these inconsistencies remain unknown, it likely relates to preparation
methods, stability and quantity of compounds occurring in the preparations quantity of the
preparation provided and for the duration the study.

The cholesterol lowering action of garlic may be attribute to in part to depressed
cholesterol synthesis by the liver. The triglyceride lowering effect of garlic might be
explained in part by its inhibitory action of fatty acid synthesis. Furthermore there are several
explanation for the result were obtained. The mechanism for cholesterol lowering effect of
garlic has also been attributed to inhibition of specific activity of enzyme HMG-CoA
reductase a rate- limiting enzyme in cholesterol biosynthesis. This enzyme has been reported
to be significantly lowered in rat liver microcosms after garlic consumption [18]. The
protective effects of garlic may be attributed to inhibition of enzymes involved in lipid
synthesis, prevent lipid peroxidation and LDL increased antioxidant, these mechanism are
however open to further studies [19].

Garlic decrease S.T.C And S.T.G in hyperlipidemic- garlic received rats compared with
hyperlipidemic control, it is suggested that this effect may be due to action of allyl cystine
And diallyl-disulfide present in garlic oil, these ingredients are potent inhibitor to mono
oxygenase enzyme inhibition of this enzyme lead to cholesterol synthesis inhibition [20].
Further more garlic depress the hepatic activities of lipogenic and cholesterogenic enzyme,
(Malic enzyme ) and HMG- CoA reductase which is provide a possible explanation for
reduction effect of garlic on S.TG [21], and the reduction in LDL may be due to the
suppression of LDL oxidation [22].
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It can be concluded that the garlic used as antiathrogenic agent by reducing the S.T.C. and
S.TG and LDL.
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Abstract

This study was carried out to evaluate proteins encoded by different fragments of
HCV genes for detection hepatitis C infection. Eighty eight Iraqi hepatitis C patients were
involved in this study, these patients attended the Gastroenterology Department of Baghdad
Teaching Hospital during the period from December 2009 to March 2011. These patients
included 58 males and 30 females with ages ranged between (16-64) year. The results of this
study showed that 88 specimens were immunoreactive to one or more of the 4 HCV
recombinant proteins, besides that 34 serum samples were collected from apparently healthy
individuals (included 21 males and 13 females) they served as a control group, all the samples
obtained from control group didn't show any reactivity to hepatitis C virus.Additionally, the
positive rates of anti-capsid ,anti-NS3,anti-NS4 and anti-NS5 were 77.2%,64.7%,55.6% and
46.5% respectively ,while 13.6 % reacted to capsid protein , 5.7% reacted to NS3 protein , in
addition , 3.4% reacted to NS4 protein , furthermore , 2.3% only reacted to NS5 protein .
Finally, all the 88 specimens (100%) were immuno-reactive to the mixed proteins. In
conclusion , Our results sustain different immunoreactivity of the HCV recombinant proteins
encoded by different fragments of C virus gene, therefore the mixture of all the protein
derived from HCV different regions should be applied in further HCV diagnostic test to detect
hepatitis C infection.
Key words: hepatitis C infection , C virus genome , NS proteins
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Introduction

Hepatitis C virus (HCV) infection has become a major public health problem, about 170
million people considered to be infected worldwide. The disease progresses slowly and a
chronic infection develops in 85% of the cases. Among patients with chronic hepatitis, 20 to
30% develop cirrhosis that, once established, carries a poor prognosis, with a high risk of
1). Structural studies of the HCV genome have shown that the (developing hepatocarcinoma
virus have a positive — strand RNA virus related to flaviviruses family , The high rate of
mutation in the RNA genome of this RNA virus may cause the variability of the envelope
protein (2,3). HCV has been linked to a blood — borne , e. g. patients receiving organ
transplants , blood product , or intravenous drug use , born to an infected mother , and sexual
practices (4) . Infection with acute HCV is usually subclinical, but the likelihood of chronic is
high. Infection with HCV is most typically diagnosed in the chronic phase of infection
(5).Patients may be diagnosed coincidentally during the investigation of fatigue or abnormal
liver function test, or with manifestation of chronic liver disease. The initial screening test for
HCV is detection of circulating anti-HCV antibodies, if present; confirmation is required
either by more specific antibody testing using immunoblot, or more often by using
Polymerase Chain Reaction (PCR) for viral RNA. Quantitative PCR and viral genotyping are
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becoming more relevant as treatment strategies evolve (6). The HCV genome is a positive-
stranded RNA molecule of approximately 10,000 nucleotides, which contains a single
uninterrupted open- reading frame that encodes a protein of about 3,000 amino acids . The
structural region consists of core and envelope (E1 and E2) proteins, and a 3' region codes the
nonstructural proteins (NS2, NS3, NS4A, NS4B, NS5A and NS5B), which after processing
constitute 10 mature viral proteins (7). The determining proteins which are encoded by
different fragments of HCV genome are essential for diagnostic hepatitis C infection ,
therefore this research was aimed to study proteins encoded by hepatitis C virus gene for
detection hepatitis C infection.

Subjects
Patients Study Group

Eighty eight Iraqi patients infected with hepatitis C were involved in this study , these patients
attended the Gastroenterology Department of Baghdad Teaching Hospital during the period
from December 2009 to March 2011. Their ages ranged between (16-64) year. These patients
included 58 males and 30 females. They were sequentially selected from cases referred to the
hospital at first presentation. They were diagnosis based upon the patient's medical history,
physical examination and laboratory test.

Control group

Thirty four healthy individuals with age range from (21-62) year were studied as control
group. This group included 21 males and 13 females. Samples were collected from those
individuals only if they were not receiving any medication and did not had a history of a
chronic or acute illness

Samples collection

From each individual included in this study, 5 ml of blood was drawn by vein puncture
using disposable syringes. The blood was placed in plastic disposable tubes, it was left to
stand at room temperature (20-25°C) to allow it to clot, then the sera was separated by
centrifugation 10000 r.p.m for 5 minutes, and divided into aliquots (250 pl) and stored at -
20°C till examination. Each aliquot of the serum was used once to avoid thawing and
freezing. All sera and reagents were allowed to stand at room temperature before use in the
test.
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Methods

1-Enzyme Linked Immunosorbent Assay (ELISA):
Principle:

Employing a second-antibody sandwich principle, diluted patient sample or control were
added to microtitre wells precoated with purified antigens mimicking the core, NS3, NS4 and
NS5 gene segments of the HCV genome. These peptides have been shown to react and bind
with the predominant classes of anti-HCV antibodies present in HCV positive serum. After
incubation, peroxidase-conjugated anti-human IgG antibody was added to form a detectable
complex. After washing, one shot substrate was added to form a colored complex. The
intensity of the color that may consequently develop is proportional to the amount of anti-
HCV present in the sample. The reaction was then stopped by the addition of acid and the
resulting color intensity can be read spectrophotometrically at 450 nm (8).

Procedure :

The detailed procedure was carried out as has been suggested in the leaflet supplied with the
test kit (Randox, U.K)

2-Recombinant Immunoblot Assay
Principle:

The RIBA HCV 3.0 is a three-stage test which utilizes individual recombinant HCV
antigens and the synthetic peptides immobilized as individual bands onto the test strips. In the
first stage, the specimen or assay control is diluted and incubated with the strip. Antibodies
specific to HCV, if present, will bind to the corresponding recombinant antigen and / or
synthetic peptide bands on the strip. In the second stage, the strip is incubated in the presence
of a peroxidase-labeled coat anti-serum IgG conjugate. In the third stage, a colorimetric
enzyme detection system composed of hydrogen peroxide and 4-chloro-1naphthol is added..
After the development of color on the strip, the reaction is stopped by removal of the reactants
and final wash steps. The visual band patterns which develop on each individual strip are the
result of specific antibody being bound to each of the individual recombinant antigens and/ or
synthetic peptides on that strip. The reactivity of specimens towards each antigen band is
determined by visually comparing the intensity of the individual antigen band with that of the
low and high human IgG internal control bands plotted onto each strip. (9).

Procedure :

The detailed procedure was carried out as has been suggested in the leaflet supplied with the
test kit (Chiron, Ireland).
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Results and Discussion
Table 1 : Sex distribution of studied group

hepatitis C Patients Control group
Sex Number % Number %
Male 58 65.9 21 61.7
Female 30 34.1 13 38.3
Total 88 100 34 100
M/F ratio 1.93:1 1.61:1

Table 1 shows the majority of patients and control groups are males (65.9% and 61.7%)
respectively rather than females (34.1% and 38.3%) respectively. The ratio between male to
female among patients group was 1.93:1, whereas 1.61:1 among control group . This high
frequency of infection with HCV among males may be attributed to socio-community nature
of Iraqi people which makes men undergone the responsibility of working and eventually are
in great contact with the pathogens rather than the women. Most studies denoted to the
prevalence of HCV was among men rather than women which revealed that the male: female
is (2:1) (10,11,12,13). Some observed an equal ratio of males: females (1:1) in Iraq (14,15).

Table 2 : Distribution of patients and control groups according to anti-HCV Ab and
recombinant proteins

Patients Anti —-HCV Immuno-reactive | Control | Anti—-HCV | Immuno-reactive
number antibody to one or more group antibody to one or more
HCV HCV
recombinant recombinant
protein protein
+ve % +ve % +ve % +ve %
88 88 100 88 100 34 0 0 0 0

Table 2 revealed the distribution of patients according to anti-HCV Ab and recombinant
proteins. According to this table, It was found that 88 anti-HCV-positive specimens were
immunoreactive to one or more of HCV recombinant proteins, while control group didn't
show any positivity to anti -HCV antibody and recombinant protein . Additionally, these
results agreed with (16) who reported seventy-five out of the 90 known anti-HCV-positive
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were reactive to one or more of HCV recombinant antigens. Moreover (17) found that young
adults, a considerable difference among anti -HCV antibody and HCV recombinant proteins
for investigating hepatitis C infection .

Table 3: Frequency of patients and control groups according to antibody against viral
recombinant proteins

Patients Anti-capsid | Anti-NS3 Anti-NS4 Anti-NS5 | Control | Anti-capsid ,

Number group Anti-NS3,
Anti-NS4,
Anti-NS5
+ve % +ve % +ve % +ve % +ve %
88 68 | 772 | 57 |647| 49 |556| 41 |46.5| 34 0 0

The positive rates of anti-capsid ,anti-NS3,anti-NS4 and anti-NS5 were 77.2%,64.7%,55.6%
and 46.5% respectively in comparison to control group (0%)( table 3) .

Table 4: Frequency of patients and control groups according to positivity to viral
recombinant proteins

Patients capsid NS3 NS4 NS5 Mixed Control | Mixed
Number protein protein protein protein proteins group | proteins

tve | % |tve| % | tve | % |+ve | % | tve | % +ve | %
88 12 |136| 5 |57| 3 |34 2 |23| 8 |100| 34 00

while 13.6 % reacted with capsid protein besides , 5.7 % reacted with NS3 protein , in
addition , 3.4% only reacted with NS4 protein , furthermore , 2.3 % only reacted with NS5
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protein ,while control group didn't show any positivity to mixed proteins , finally, all the 88
specimens (100 %) were immuno-reactive to the mixed proteins as presented in table 4 . The
result of the current study is comparable to that of the (16) which mentioned that there was
high positivity among anti-capsid,anti-NS3,anti-NS4 and anti-NS5 were 70.0%,61.1%,52.2%
and 44.4% respectively, as well as 13 % reacted with capsid protein , 5.9 % reacted with NS3
protein , 3.2% reacted with NS4 protein and 1.9 % reacted with NS5 protein .However, all
the specimens were reactive to the mixed proteins. Moreover, The result appeared in

concurrence with study done by (17 ,18) who recorded a lower detection level of capsid ,
NS3, NS4 and NS5 proteins among patients with hepatitis C ,whereas all patients gave
positive reaction to the mixed proteins. Therefore the mixture of all the antigens derived from
HCV different regions should be applied in further HCV diagnostic test to detect hepatitis C
infection.
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Abstract

The effect of concentration varying of the buffer gas Xenon (Xe) in a mixture of
Sulphur hexafluoride and Xenon (SFe-Xe) are considered to study the change in electrons
distribution function and therefore the change of the electrons transport or swarm parameters
such as the drift velocity , the main energy, characteristics energy, electrons mobility, ...etc.,
in order to choose the suitable optimized calculated set of the electrons transport parameters
for the mixture that have realty usage in many high voltage engineering purposes in industrial
applications, by comparing with the recently published experimental results.
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Introduction

The motion of particles for gas or plasma considered as pure or as a mixture is
completely described by Boltzmann equation or sometimes called transport equation. By
solving this equation numerically one can get the normalized distribution function which
plays important roles in calculation the electrons swarm parameters.

Since inert gases are monatomic and their atoms are of closed shell structure, the collision of
an electron with an inert gas atom is the most typical case of electron-atom collision processes
[1]. Pure SFs is not poisonous, so that this gas is not dangerous to inhale, provided that the
oxygen content is high enough. SF6is about 6 times heavier than air, it means that it may
condensed in cable ducts or at the bottom of tanks. Because SFg is non flammable gas its
used in electrical apparatus and also can be used as a fire extinguishing agent [2,3] .it is
necessary to note that SF6 gas is used (pure or mixture) as an insulating medium in
substations and as insulating and cooling medium in switchgear for high and intermediate
voltage applications, and for these usage it required to cut off the power in case of a fault in
order to protect people and equipments [4,5] . In our work, we use the mixture SFe-Xe gases
as a medium gas target.

The method for calculating the sparking potential of gases or gaseous mixtures is
basically approach by calculating e the ionization and attachment coefficients from electron
energy distribution functions and then applies the breakdown criterion, i.e.,

o/N =1/N, (a is the ionization coefficient in cm™, 1 is the attachment coefficient in
Cm™, N is the number of gas molecules at 0 °C = 3.54x10™ pcm™, p is the gas pressure in

Torr). This approach relies only on the basic physical properties of the industrial gases which
are available in some, but not in all, gases from fundamental research studies of the behavior
of electron in gases [6].

Theory

The classical theory of transport processes is based on the Boltzmann transport equation;
this equation can be driven simply by defining a distribution function and inspecting its time
derivative. From this equation many important swarm parameters could be derived that it is
still being used in many contemporary research projects to model transport phenomena.

The general form for the Boltzmann transport equation may be written as [7,8].

((i) + 0.7, +(Z) .‘iﬂ))f(r;u, 0= (£ ——— (1) or

gt 8t S collisions

d ) : : :
AN vV f+a. v f=3 || [F(V,n OF (V) = Flowt) F(Vart) = v, o(6,v,,) d. dv.
ar vl Pl P AN J J J
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Where, v is the velocity of charge particles
a Is the acceleration of charges particles
f(r,v,t) is the electrons distribution function

F,(V, . t) is the neutral species distribution function

v-V. | is the relative velocity of charges particles

. is the velocity of neutral species

crf,.[:&?,«,-,.f,.} is the differential microscopic cross section of interaction the charges particles
(electron) with neutral gas species j

d; = Sin déda is the element solid angle, where & and ¢ are the polar and azimuthally
angles, respectively.

The left and right hand sides describe the behavior changes of electrons distribution
function by the Varity independent collisions and also the binary collisions of charges
particles with the neutral gas species, respectively. The electron distribution function

f(r,v,t) is approximated by f(v), since it is assume that electrons fields is independent of

space and time and the problems of electrons interactions are spatially uniform, so that the
velocity dependence distribution function can be written by Legendre series expansion as
follow.

flr,v,t) =f+> f(v,rt)P (Cos)------- (2)

Or, in terms of the velocity dependence approximation

fOV) = f(v) + f(V) P (Cosf) - 3)

The use of a Maxwellian electron energy distribution function is justifiable on the basis
that the rotation and vibration excitation occur in molecular gases at the low electron energy
ranges appropriate to a breakdown of gaseous insulation. From the electron energy
distribution function we can calculate the swarm properties using the relations.

1 = & d Fle)
fﬂ N8 de ei/2 de - ——-@
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== 0 e PF()de ——(7) 1=

N

f Qu €/2F(€)de — —(8)

Where W is the drift velocity (in m s™), 6 the momentum transfer cross section (in

cm?), € the mean energy, p the electrons mobility (in cm?V), a (in cm™) the ionization
coefficient, n (in cm™) the attachment coefficient, Q; (in cm?) the ionization cross section, Q.

(in cm?) the attachment cross section, €; the ionization potential. It is important to note that

Eqgs. (4)-(7) are applicable for all types of energy distribution function.

a I E
Substitution of the breakdown criterion of gases rAN % gives the value N at which

1 i 1

breakdown occurs in highly electronegative gases.

Calculations and Results

To calculate the drift velocity of electrons and the others swarm parameters,

a knowledge of the dependence of the momentum transfer cross section € on the electron
energy is essential. The drift velocity does not depend on electron energy distribution function
significantly, particularly when the cross section does not vary rapidly with electron energy.

Using the FORTRANT7 international computer code NOMAD, which solved the Boltzmann

transport equation numerically by the finite difference techniques, can calculate the electrons
distribution and therefore all the swarm parameters.

The gas density for pure gas or the concentration percentage for gases mixture can be
calculated by using the following formulas

N =( m.AV)/ Mw for pure gas
N =(( pl.V1+ p2.V2+ p3.V3+......).AV)/ Mw  for gasous mixture
Where m=p.V, is the mass of the gas, AV, is the Avogadro number,

(V1, V2, V3,....) are the volume fraction for the gases mixture, Mw, is the molecular weight
for the gas or gases mixture

Our results are tabulated and described pictorially as follow.
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Table (1): swarm parameters of electrons in SFe-Xe gaseous mixture for the case of
concentrations percentage 50% SFg, 50% Xe.

N =1.310 x 10" cm™
Electric field/gas density Drift velocity Characteristic energy electron mobility
E/N . V.sz(';'d—lo Vd DILL T
(cm/sec) (eV) (cm?/V.sec)

150 10.300x10° 7.200 320.600
200 13.200x10° 8.85 278.410
300 19.400x10° 14.20 183.200
400 25.500x10° 21.50 124.840
500 31.600x10° 30.80 88.820
600 35.900x10° 42.00 65.810

The variation of number density of molecules for the gaseous mixture with the mixture
concentration percentage is well described in the following table.

Table (2): Variation of number density with mixture concentration percentage in SFs-Xe

gaseous mixture.

No. | Mixture concentration | Number density | No. Mixture Number density
percentage N cm?® concentration Ncm?®
(SFe/Xe)% percentage

SFe/Xe%

1 90/10 1.333 x10™° 6 40/60 1.304x10%

2 80/20 1.327 x10"° 7 30/70 1.298 x10™°

3 70/30 1.321 x10"° 8 20/80 1.293 x10™°

4 60/40 1.315 x10"° 9 10/90 1.287 x10"°

5 50/50 1.310 x10™°
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Fig.(1) The electron distribution function versus the electron
energy in SFe-Xe( 50/50%) gaseous mixture
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Fig.(2) The electrons drift velocity versus E/N in SF¢-Xe gaseous
mixture various percentage
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Fig.(3) The characteristic energy of electron as a function of E/N in
SF -Xe (50/50)% gaseous mixture
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Fig.(4)The mobility of electrons as a function of E/N in

SF¢—Xe (50/50)% gaseous mixture
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Fig.(5) The electron drift velocity as a function of E/N in

SF¢ - Xe (50/50) gaseous mixture

Discussion and conculsion

In our work, the present calculation were focused on the concentration percentage value
50% for sulphur hexafluoride and xenon gaseous mixture, so for their measurement
distinguished of the transport or swarm parameters in the applied research, and this case are
more suitable for comparison with the published measured results.

Figure (1) show the behavior of the electrons energy dependence distribution function for
different cases of the factor (E/N), which reflect the fact of the steady state form, and this can
be explained theoretically that there are no mistake in the results. After avoiding the above
point, figure (2) show the variety in the drift velocity of electrons and it is clearly appear the
effect of adding the buffer gas xenon to the sulphur hexafluoride electronegative gas in
increasing their drift velocity due to the change in the different types of collision processes.
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It is necessary to note that from figure (5), which explain a brief comparison between our
calculated results and a published experimental results [9] for the electrons drift velocity, that
there are an increasing beehives in both values and one can explain the relation between the
electrons drift velocity and the factor (E/N) as a linear function. In addition there exists a
small shift between the two results for a given value of the factor (E/N), and this can be
interpret that practically no one of the collision processes are neglected and also all the energy
range are involved. In addition, theoretically we need to use a many set of published tables for
the different types of cross sections, i.e., the momentum transfer, electronic excitations,
electronic vibrations, electronic attachments, etc...in order to reduce the shift or the difference
between the two values.
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Abstract:

In this work solar collector had been used as thermal collector for old oil system
refrigerator driven by oil (spent gas) after developing it’s diffusion-absorption hest pump.

Glycerin liquid boiling 290 °C was used instead of water in the pipe which surround the,
generator with a pipe of 30 cm height and 5 cm in diameter. The ammonia vapor generator at
fluid temperature of 140 °C up to 190 °C where the pipe near the condenser become hot, this
mean that the ammonia vapor generator up to the condenser.

The requirement calculation were performance for this work are the volume of storage hot
fluid required to operate the refrigerator for one day, the flow rate required to supply heat
input to generator, and the solar collector absorber area.

Keywords:

Solar Energy, Gas circulation, Air-conditioning system, Power refrigerating system.
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I. G. Faiadh, F. L. Rashed, S. A. Salman

Introduction:

The significant milestones assumptions of solar energy as an energy resource to meet the
needs of developing countries. Firstly, most of the countries called developing are in adjacent
to the tropics and have good solar radiation available. Secondly, energy is a critical need of
these countries but they do not have widely distributed, readily available supplies of
conventional energy resources. Thirdly, most of the developing countries are characterized by
arid climates, dispersed and inaccessible populations and a lack of investment capital and are
thus faced with practically insuperable obstacles to the provision of energy by conventional
means, for example, by electrification. In contrast to this solar energy is readily available and
is already distribution to the potential users. Fourthly, because of the diffuse nature of solar
energy the developments all over the world have been in smaller units which fits well into the
pattern of rural economics. [1-8]

The important problem in this technique it’s energy supply to refrigeration and air-
conditioning systems. If solar radiation is high the cooling load is generally high. Together
with existing technologies, solar energy can be converted to both electricity and heat, either of
which can be used to power refrigeration systems. [9]

Cooling unit:

The absorption diffusion refrigerator machine is designed according to operation principles
of the refrigeration machine mono pressure. This machine used three operation fluid, water
(absorber), the ammonia (refrigerant), and hydrogen as inert gas used in order to maintain the
total pressure constant, represented on left hand of the figure (1) is composed of the principle
elements, such as boiler, condenser, evaporator, absorber, and fuse. [10]

Solar Collectors:

The major energy gains in the absorber in a solar collector are from the direct absorption
of visible light from the sun and, additionally, the absorption of infrared radiation from the
warm glass. Important energy losses are infrared radiation emission, convective heat due to
natural convection between the absorber and glass, as well as conduction of heat through the
rear and sides of the collector. Therefore, the efficiency of the solar collector depends on all
of these factors. The efficiency of the solar collector sub-system can be defined as the ratio of
useful heat output to the total incident solar radiation (isolation).

In the following efficiency definition,[11] it is assumed that radiation is in the hemispherical
region, all rays reach the absorber, and the multiple reflections between the cover and
absorber are neglected. The solar collector efficiency can be written as,

UL (Tabs,avg - Ta )]
|

ﬂ:Fm(ﬂopt_ (1)

Nopt =7, Optical efficiency of solar collector.
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U, is over all heat loss coefficient (W/m’.°C).

T

abs,avg

is average temperature of heat transfer fluid in receiver (°C).

T, is ambient temperature (°C).

I is solar radiation (W/m?).

Fy, is called the collector efficiency factor or a heat transfer factor. The value of F,, depends
on the type of the collector and operating conditions. Typical values of Fy, is in the range of
0.8-0.9 for non-evacuated air collectors, 0.9-0.95 for non-evacuated liquid collectors, and
0.95-1 for evacuated collectors.

In essence, it is easier to measure the temperature of the heat transfer fluid than to measure
the temperature of the absorber surface temperature. Therefore, the solar collector efficiency
is often written in terms of the temperature of the inlet (T;) and outlet (T,) temperature of the
heat transfer fluid. The average temperature of the absorber surface can be assumed to be:

T +T
T i 0

abs,avg ~ 2

The efficiency of the solar collector can be defined as:

n=F, (n—wj @)
or
n=F (Ta )e -FU, (Ti_Ta) 3)

Fr is the collector heat removal factor. The later equation is based on the ‘Hottel-Whillier-
Bliss’ Equation. The value of factors Fr(t,)e and FrRUL depend on the type of the collectors,
layer of the cover glass and selective material. Typical values of these factors are shown in
Table (1):
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Table (V): The Value of Fr(T ). and FrUy, for Some Type of Solar Collector

Solar Collector Type Fr(to)e | FrUp (W m” K™)
Flat-Plate, Selective-Surface, Single-Glass Cover 0.80 5.00
Flat-Plate, Selective-Surface, Double-Glass Cover 0.80 3.50
Evacuated Tubular Collectors 0.80 Range 1-2
Parabolic-Through Concentrating solar collector 0.70 2.5
(PTC)

Concentrating Solar Collectors:

Two types of line-axis concentrating solar thermal collectors are commonly used today: a
Compound Parabolic Concentrating (CPC) and Parabolic-through Concen- trating (PTC).

The concentration ratio (C) describes the characteristics of the concentrating solar
collector. It is the ratio of the incident solar radiation area (Ain) to the absorber area (Aaps).

C = tin (5)

The concentrating optical solar collector is suitable for high temperature applications (e.g.
temperatures >150°C). The large absorber area induces high heat losses. By concentrating the
radiation incident of the aperture onto a smaller absorber, the heat losses per absorber area can
be reduced. Tracking system is necessary to follow the movement of the sun in order to
maintain concentration. The compound parabolic concentrator (CPC) is however not
necessary for tracking since the concentration ratio is quite low. The CPC can, therefore, play
an important role in solar cooling in the future. The main contribution is the direct (not the
diffuse) solar radiation which differs somewhat from the flat-plate solar collector.

Concentrators can be divided into two categories: non-imaging and imaging concentrators.
The non-imaging concentrator does not produce a clearly defined image of the sun on the
absorber; but distributes radiation from all parts of the solar disc onto all parts of the absorber.
The values of the concentration ratio of linear non-imaging collectors are quite low, generally
below ten. The imaging concentrator is similar to a simple camera lens, which can form
images on the absorber.

For a concentrating collector with a reflectivity (p), the optical efficiency can be written as,
n=p7, (6)
Present Solar Driven Absorption System

Present design study is adapt gas fired diffusion-absorption heat pump 150 liter (5ft)
refrigerator which available in the market and modify it by removing the original heat input
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source (kerosene flam, chimney and the jacket of electrical heater) and substitute it with solar
heat input source.

Two attempt were done, first with pipe of height 90 cm, the bottom section, 40 cm height
with diameter of S5cm, and upper section, 50cm height with diameter of 4 cm, around the
original generator pipe of refrigerator, using as heat Input generator, fill with hot water
maintaining at temperature of 97°C ,but the refrigerator is not operate because the temperature
of water is not enough to allow the ammonia—water mixture to boil and no temperature
gradient along the pipe height where the heat pump occurs, and second attempt with a pipe
30 cm height and diameter of 5 cm around the bottom section of original generator pipe of
refrigerator, using a fluid with high boiling point to reach the temperature at which ammonia
vapor generation, this was observed when working fluid temperature inlet the external
generator(pipe added) reach 140°C where the rectifier pipe becomes hot . In this work
glycerin was used as a working fluid (boiling point 290°C).Figure(1) show the pipe added and
all the parts of the cooling system.

Present Work

Absorber
tube

Water separa

llllllﬂlllllllllallllllllllllllllll

Condenser __,| (M tifier
Vent tube o
Hot fluid storage tank
Low Gas heat
temperature exch:'ans!er
evaporator
High

temperature B

nnnnnnnnnn

Recycle pump

Absorber coil

Recycle storage tank

tank External generator(Present Work)

Liquid heat exchanger

Figure (1) Solar Driven Platen-Munter Diffusion Absorption Refrigerator
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The operating pressure of the cooling unit (150 liter (5ft)) is 23bar, concentration of rich
solution is 33%, concentration of weak solution is 12%, and 1kg of ammonia vapor leave the
generator toward the condenser need 649kcal [12].

From the T\Log diagram the boiling point of rich ammonia-water mixture (33%) is
130°C and the weak mixture (12%) temperature at 23bar is about 190°C .To operate the
cooling unit with above condition, inlet generator temperature about 200°C, and outlet
temperature about 140°C must be supplied from solar concentrator, then the flow rate of the
working fluid required to achieve this operation is calculate as follow:

In this study 2.52hr was measured to generate lkg of ammonia with 649kcal, the energy
demand of the generator is:

Q, = ﬂi =257.5 kcal hr™
=257.5x1.166667=300W
Q, =mC,AT 7)

The specific heat C, of glycerin is 2.4J/g °C, which is define:

_ 9
m =
C,AT

then the mass flow rate of heat exchange fluid required (glycerin) can be calculated based on
the proposed entrance and exit temperatures of the oil in the generator:

300 .
m= =21gs
2.4x(200-140)

=7.56 kg hr”
The density of glycerin is 1.26 g/cm’ then:
The volumetric flow rate is:

—7'56 = 6 liter hr”!
1.26

The required hot fluid volume for 24hr is:
6 x 24 = 144 liter perday

Parabolic-through Concentrating (PTC) collector, shown in figure(1), was used in this
study. The area of the solar collector required by the system was determined based on the
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quantity of energy demanded and the mass flow of required heat exchange fluid. The energy
demand of the generator is 300W (considering a safety factor of 15%, 1.e Q;=345W).

To determine the efficiency of the solar collector it is necessary to know the temperature
difference and the solar radiation. The absorber inlet and outlet temperatures were obtained to
be 130°C and 200°C, respectively, and the ambient temperature is 30°C.For an average of six
hours of effective solar radiation, the value of 1000W/ny’, then from Equation(3),and table(1)
the efficiency of the solar collector is:

130-30 _

n=0.7-2.5 0.45

Then the energy absorbed is:

Qu, = 0451000 = 450 W/m’

This result in a total absorption (receiver) area of:

_3H 0.77 m*

5450

The required outside wall temperature of the absorber is calculated from following
equation:

Qabs = Ua (T_ Tabs,ave) (8)

_T+T, 130+200

abs,ave 2

=165°C

Where T; and T, are inlet and outlet temperatures of absorber, respectively, and U, is the heat
conduction coefficient =8W/m”°C.Then:

T :%+165 =221.25°C

The thermal output Q. of concentrating collector operating at temperature T is given by:
Qout = Qg = Fm (TT(Xe Ain i, — FmUaAabs (T_ Ta) (9)
Dividing equation (9) by A yield:

Q,
A

A,
= Qabs = Fm (Ttae A = qin - FmUa (T_ Ta)

abs abs

Fin0.9, (za), =0.8, and qi,=1000W/m’ then:
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A,  0.9x8(221.25-30)
A 720

+450=2.54

abs

Then:
A, =0.77x2.54=2 m?

Heat storage

Heat storage tank was shown in figure(1), allows a solar thermal plant to produce power at
night and on overcast days. This allows the use of solar power for base load generation as
well as peak power generation, with the potential of displacing both coal and natural gas fired
power plants. Additionally, the utilization of the generator is higher which reduces cost.

Heat is transferred to a thermal storage medium in an insulated reservoir during the day, and
withdrawn for power generation at night. Thermal storage media include pressurized steam,
concrete, a variety of phase change materials, and molten salts such as sodium and potassium
nitrate.

Heat transport refers to the activity in which heat from a solar collector is transported to the
heat storage vault. Heat insulation is vital in both heat transport tubing as well as the storage
vault. It prevents heat loss, which in turn relates to energy loss, or decrease in the efficiency
of the system.

Results & Discussion

Solar cooling systems strongly depend on local conditions e.g. solar radiation, ambient
temperature, or cooling load. Systems should therefore be specifically designed for each
location, thereby obtaining the best performance. For thermally-driven systems, a solar
cooling system requires less solar collector area per cooling demand (kWh. One severe
restriction for solar cooling in general is the heat rejection temperature. Heat sink
temperatures must be kept as low as possible in order to maintain a stable operation and high
performance.

A good local heat sink such as a lake, a river or the sea or even a cooling tower can be used
with additional parasitic energy consumption for the latter. The best solar cooling locations
are therefore located near sufficient solar radiation and a good heat sink.

Solar driven absorption refrigerator need less initial operating time than gas fired
refrigerator, when increase the working fluid flow rate at initial time. This refrigerator

1s expensive compare with gas fired and electrical refrigerators but it is active when the house
is complete work with solar energy(heating, washing, cooking, ...etc) and in the remote areas
(out of electrical grid).The refrigerator is not operate when the working fluid from collector
pass along the whole boiler tube because no temperature gradient occurs.
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The disadvantages of using solar instead of gas fired refrigerator:

- The efficiency of solar refrigerator will be approaches to minimum value with the
presence of cloud, or at night.

- There are some difficults for the multi-components that connected with the solar
refrigerator system.
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Abstract:

The mixed ligand complexes of Mn(II),Fe(Il),Co(1l),Cd(Il), and Pb(Il) with 1-
nitroso-2-naphthol (C;0H7NO,), symbolized (NNPhH)] and amino acid [L-leucin (
CsH13NOy), symbolized (LeuH), were synthesized and characterized by: Melting
points, Solubility, Molar conductivity, and determination the percentage of the metal
in the complexes by flame(AAS), magnetic susceptipibility , Spectroscopic Method
[FT-IR and UV-Vis], And Program [Chem office- CS.Chem.— 3D pro 2004] was
used.

The results showed that the deprotonated two ligands acts as a bidentate ligand ,
(leu-) was coordinated to the metal ions through the oxygen of the carboxylic group
and the nitrogen of the amine and the 1-nitroso-2-naphthol ligand was coordinated to
the metal ions through the oxygen and nitrogen atoms . Octahedral geometry for
M(II) are proposed.
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INTRODUCTION

1-nitroso-2-naphthol (IUPACName: 1 -nitrosonaphthalen-2-ol)
(CioH/NO»)

is crystalline solid, sparingly soluble in water and readily soluble in alcohol ,ether
and common organic solvent. The melting point is equal to 103-106°C, Ortho-
substituted nitrosonaphthols can undergo tautomerisation to give oxo-oximes. (
Figure- 1) In the case of 1-nitroso-2-naphthol, the equilibrium is greatly displaced
toward keto-form and the compound has, in the solid state and in solution, a
predominately quinone which is a hybrid of resonance forms of the type ¢ '
Disodium 1-nitroso-2-naphthol-3,6-disulfonate (nitroso-R salt) was introduced in 1921
by Van Klooster for the detection of cobalt(Il) and then subsequently used by various
investigators for the determination of small quantities of metals in various samples. it
is also a sensitive and specific reagent for Fluor metric determinations of tyrosine
residues in proteins and peptides ® Along with other phenols and naphthols, it belongs
to biologically important com pounds, especially because of its cytotoxic action.
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Figur-1:Tautomerisation in 1-nitroso-2-naphthol

( Figure - 1): Tautomerisation of 1-nitroso-2-naphthol

During the recent years , there has been significant interest in the
coordination chemistry , the structural properties and the reactivity of metal
complexes of amino acids . 7'

L-leucin is one of the twenty major amino acids and is considered an
essential amino acid. Inorganic elements like transition metals are vital to
the proper functioning of the body’s processes. Metal ions have the
ability to form strong bonds and be stable in more than one oxidation

state'(1 D

Experimental

a- Reagents and instruments: L-leucin was purchased from (Merck) ,1 -Nitroso-2-naphthol
a Fluka Chemie AG, metals chloride and solvents from (B.D.H). The reagents were
used without further purification .

b- Instruments: FT-1.R spectra were recorded as KBr discs using Fourier transform Infrared
Spectrophotometer Shimadzu 24 FT-I.LR 8400s. Electronic spectra of the prepared
complexes were measured in the region (200- 1100) nm for 10°M solutions
in ethanol at 25°C wusing shimadzu-U.V-160. A Ultra Violet Visible-
Spectrophotometer with 1.000 £ 0.001 cm matched quartz cell. While metal contents
of the complexes were determined by Atomic Absorption (A.A)Technique using
Japan A.A-67G Shimadzu. Electrical conductivity measurements of the complexes
were recorded at 25°C for 10” M solutions of the samples in Ethanol using pw 9527
Digital conductivity meter (Philips). Melting points were recorded by using Stuart
melting point apparatus.

The proposed molecular structure of the complexes were determinated by using
chem. office prog, 3DX (2004).
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C- General synthesis :
a) Sodium leucinate(Na'Leu ) : L-leucin [0.131 gm, 1 mmol] was dissolved in 10
ml ethnol and added to 10 ml of ethnolic solution containing [0.04 gm (1mmol)] of
the sodium hydroxide , the solution was deprotonated according to the following
reaction (scheme -1)
b) sodium 1-Nitroso-2-naphthol ate (Na"NNPh ):
1-nitroso-2-naphthol ((NNPhH)]) [0.346 gm(2mmol)] was dissolved i 10 ml
ethanol and added to (10) ml of ethanolic solution containing [0.08 gm (2mmol)] of
the sodium hydroxide , the solution was deprotonated according to the following
reaction (scheme -1)
¢) Synthesis of complexes: The complexes were prepared by the addition of ethnolic
solutions of the (Na"NNPh ) and (Na'Leu ) to warm stirred ethnolic solution of the
respective metal (II) chloride in the stoichiometric ratio matel:ligand (M:2 NNPh:
Leu) in (20 min). The mixture was stirred for half an hour at room temperature ,
crystalline precipitates was observed . The resulting precipitates were filtered off ,
recrystallized from ethanol and dried at 50C “:. according to the following reaction
(scheme -1).

Ethanol
+2NaOH

Scheme (1): Synthesis of the Na [M (C;sH,4N304)] complexes
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Results and Discussion

All the complexes are colored, non-hygroscopic and thermally stable solids (Table
1), indicating a strong metal-ligand bond. The complexes are insoluble in water but
soluble in common organic solvents such as ethanol, ethyl alcohol, acetone,
chloroform ,DMF and DMSO .The observed molar conductance (Table 1) values
measured in ethanol in 10°M solution lie in the (37-42) Q' cm’ mol’ range,
indicating their electrolytic nature with(1:1). *'%

The atomic absorption measurements (Table-1) for all complexes gave
approximated values for theoretical values.

In conclusion, our investigation this suggest that the ligands L-leucin and 1-nitroso-2-
naphthol coordinate with M (II) forming Octahedral geometry (Figur-2) .

Figure (3), Table (2), displays the (FT-IR) spectrum for the (L-leucin ) exhibited a
band around v (3417) ecm™ that corresponds to the stretching vibration of v (N-H) ;v
(O-H), while another strong absorption band at v (3070) cm’ is due to the u(N-
H,)sym while the bands at (1585) cm™ and (1415)cm™ were assigned to the u(-
COO)asy and v(-COO)sym respectively. LA (-COO)asy-sym =170 cm’. 19

Figure (4) ,Table (2), displays the (FT-IR) spectrum for the( I1-nitroso-2-naphthol)
which exhibits very strong band at (1616)cm™ due to v(C=0) stretching vibration. '+
5 The band at (3425)cm’ is due to the v(O—H) stretching vibration " . The band at
(1523)cm™ is due to the v(C=N) while the bands at (1450) and (2790)cm’ were
assigned to the v(C=C) aromatic and v(C-H) aromatic stretching respectively. The
band at (3066)cm™ were assigned to v(HO---H) hydrogen bonding '>'® and the band
at (1153) cm™ is due to the v(N-O) stretching vibration.

The complexes show band at (590-520) and (470-489) cm-1 rang, due to the v(M-N)

and v(M-O) vibrations respectively. (419

Electronic spectra :

The electronic spectral data of the free ligands 1-nitroso-2-naphthol and L-
leucin and their complexes are summarized in table-3. The u.v-vis spectra of the free
ligand (1-nitroso-2-naphthol) in ethanol solvent appeared a high, intense absorption
bands at (304nm) (32894 cm™) (emax=937 molar”.cm-1) and at (383nm) (26109cn
") (emax =2238 molar”.cm™).

These bands are attributed to (m—n*)and (n—>n*) transitions respectively. The
electronic spectra of leucin show an absorption band at 305 nm (32786cm™)
in ethanol . The (UV-Vis) spectra of the complexes displayed absorptions at (301-
334) nm assigned for ligand field. the (UV-Vis) spectrum of [Co(CasH24N306)]
complex band observed at (412 ) nm are attributed to (d-d) transitions of type
Tio(F)— *Tag(P). 171¥
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The complex of [Cd(Cy6H24N306)]” complex exhibits two bands at (304 and

385) nm assigned to charge —transfer transitions '”. Figures(7-10) From the above
data ,we suggested that the geometry of the all complexes are octahydral.

Synthesis and characterization of mixed ligand complexes
of some metals with 1-nitroso-2-naphthol and L-leucin

ERST
(FS0

Metal%
Compound M.wt Color M.p°c Am Cl1%
(de) °c | pS.cm*.Mol’
Ligand theory | exp
C¢Hi3NO; (leu) 131.18 white 289 1.24 - - -
1-nitroso-2-naphthol

(C1oH;NO) 173.17 | dark-Brown 106 1.77 - - -
[Mn(C36H24N306)|Na | 529.45 | dark-Brown | 240 de 37 10.83 | 11.2 | Nill
[Fe(C26H24N306)|Na | 530.36 green 228 de 39 10.53 11 Nill

533.51 .
[Co(C26H24N306)] Na 3 red 265 de 38 11.05 13 Nill
[Cd (C36H24N306)] Na | 586.92 green 206 de 42 19.15 21 Nill
[Pb(C26H24N306)] Na | o7~ green 236 de 40 30.40 | 29 Nill

Am = Molar Conductivity

de = decomposition
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Table (2) FT-IR spectral data of the Ligands and their complexes

v(N-H)+

v (C-H)qy _ v
Compound v (O-H) (C-H)a; v(C=0) v(C=N) V(N-0) 1 v(-COO)asy (-COO)ym | M-N | M-O
CsHi3NO; (lew) 3417m 1580s - - - 1585vs 1415vs - -
1-nitroso-2-naphthol | 3425s-br- 2790vw
(C1oH,NOy) 3066w 1616vs 1523vs 1153m - - - -
3471s 2931s
161 1
[Mn(C2H2N;09)INa | 200 bt 616s 589vs | 1134vs 1508vs 1411s 532s | 489s
[Fe(C26H24N306)|Na 3402vs 2924m 1610vs 1550m | 1139vs 1506vs 1355vs 590m | 480vs
3444vs
[Co(C26H24N306)] Na SHEER 2954w 1647m 1597s 1268m 1516vs 1357m 559m | 489s
Cd (C6H24N30
1Cd (CosHauN:00)] | 3ddds 2054w | 1616m | 1593m | 12465 | 1543vs 1346s | 578m | 470s
Na 3259w
[Pb(C26H24N30¢)] Na | 3448vs 2954w 1624s 1558s | 1288s 1477m 1361m | 520m | 470s

3043w
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Table 3- Electronic Spectral data, magnetic moment, of the studied complexes and two

ligands
A(mm) | v'(cm™) e(max) 1 efr
Compounds L.mol. cm’ (BM) Assignment
C¢H3NO; (leun) 305 32786 310 - T
1-nitroso-2-naphthol 304 32894 937 - TR
(C10H,NO) 383 26109 2238 N
301 33222 1134 Ligand field
[Mn(CH24N306)INa | 417 32980 1760 592 | At~ Tag ()
827 12091 365 A’y —'Tig (G)
304 32894 470 Ligand field
[Fe(C26H24N306)]|Na 378 26455 798 4.90 C.T
798 12531 176 *Tyg — 'Epy |
314 ]
31847 2242 Ligand field
Co(C26H24N306)] N 3.87
[Co(C26H24N306)] Na | 412 24271 2328 T1g(F)— “Ta(P)
[Cd (C26H24N306)] 304 3289 1290 vy C.T
Na 385 25974 1865 g C.T
[Pb(C26H24N306)] Na | 339 29498 2475 Ligand field
377 26525 2446 C.T

C.T= Charge transfer

Proposed molecular structure :

Studying complexes on bases of the above analysis , the existence of
hexa coordinated [M(Cio0H¢NO2), (CeH12NO»)] ,were M(1I)= Mn(1I), Fe(Il), Co(1I), Cd(II) and Pb(1I).

proposed models of the species were built with chem3D shows in Figure -2.

125



DIYALA JJOURNAL FOR PURE SCI

[ENC

5

nthesis and characterization of mixed ligand complexes
of some metals with 1-nitroso-2-naphthol and L-leucin
F.H, Ghanim

Figure (2):The suggested structure for the complexes Na[M(C;9HsNO2), (C¢H12NO?)]

M(IT)= Mn(II), Fe(II), Co(II), Cd(II) and Pb(II).

Nomenclature of prepared complexes:
Table (4) shows empirical formula and nomenclature (IUPAC) with abbreviated.

Table (4) Nomenclature of prepared complexes

Complexes Nomenclature Abbreviation
Na [Mn(C,6H»4N;304)] Sodium(L-leucinato)bis(1-nitroso-2-aphtholato)manganese(Il). | [Mn(NNPh),(leu) Na
Na [Fe(C;6H24N;304)] Sodium (L-leucinato ) bis (1-nitroso-2-naphtholato) ferrate(Il) | Na[Fe (NNPh),(leu)]
Na [Co (C36H24N304)] Sodium (L-leucinato ) bis (1-nitroso-2-naphtholato)cobalt (II) Na[Co(NNPh),(leu)]
Na [Cd (C;6H24N30¢)] | Sodium (L-leucinato ) bis (1-nitroso-2-naphtholato)cadmium(II) | Na[Cd(NNPh),(leu)]

Na [Pb(Cy6H14N304)]

Sodium (L-leucinato ) bis (1-nitroso-2-naphtholato)lead(II)

Na[Pb(NNPh), (leu)]
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Figure .(4)FT- IR Spectrum of 1-nitroso-2-naphthol (C;(H;NO,)
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Figure .(5)FT- IR spectrum of Na[Co(C,sH24N30¢)]

3600
Ibn-Sina (FTIR)

Figure .(6)FT- IR Spectrum of Na[Cd(CzsH;4N304)]
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SACHMADIU, 3

Figure.(8)The (UV-Vis) Spectra of 1-nitroso-2-naphthol
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1ag . acHMA0IL., 2

Figure.(10) The (UV-Vis) Spectra of Na[Cd (C2sH24N304)]
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Study of Molecular interactions in binary mixture of isobutanol
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Abstract

The properties associated with liquid mixtures; like density and viscosity,etc.....find
several extensive applications , in chemical engineering ,design .

These properties are important from practical and theoretical point of view to understand
liquid theory and provide informations about molecular interactions.

In this paper, we study the densities and viscosities for binary mixtures of isobutanol with
methylacetae , ethylacetate, and n-propylacetate over the whole range of mixture composition
at 298.15 , 303.15 and 308.15 K .Excess molar volumes v* were calculated from precise
density measurements at different temperatures. The viscosity deviation n° where calculated
from experimental viscosity values at different temperatures . The observed values of V*,and
n® are discussed in term of molecular interactions in these binary mixture.The experimental
results were fitted to the Redlich-Kister polynomial equation to evaluate the adjustable
parameters and standard deviation for the ideal case .
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Introduction:

The study of thermodynamic and transport properties of pure liquids and liquid mixtures
are the subject of scientific research in many laboratories for many years. The thermodynamic
excess functions such as molar volume, viscosity, molar enthalpy, molar Gibbs energy and
refractive index are a source of information about interaction between molecules of the
system components ")

The systems alkanol + alkanoate are of great interest from a theoretical point of view because
in mixing processes the breaking of H-bond structure of the alcohol occurs and the formation
of new H-bonded molecular species between the alcohol and the ester takes place.*”’

The mixtures of isobutanol are used as a solvent for many purposes like printing inks,
solubilizer in textile industry, extraction in the production of drugs antibiotics, hormones,
vitamins extractor and as additives in polishes and cleaners It is used in the production of
many compounds. On the other hand, esters find applications as plasticizes in polymer—
processing industries in order to impart favorable thermoplastic behavior.”

An understanding of the mixing behavior of isobutanol with esters is therefore important and
has applications in many engineering areas and there was an earlier study on some of
thermodynamic properties®”, we reported here the values of density, viscosity for the binary
mixture of isobutanol with methylacetate , ethylacetate and n-propylacetate over the entire
range of mixture composition at 298.15, 303.15, and 308.15K.

Experimental

Materials: High purity spectroscopic and analytical grade of methyl acetate and ethylacetate
were produced from Aldrich chemical company. isobutanol and propylacetate were provided
from E. Merck (Germany). All Samples were used without further purification because their
purities exceeded 99% as tested by gas chromatography (HP 6890 series) using a flame
ionization detector with a packed colum. Experimental values of p and n  along with the
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mol% purity of the liquids at 298.15 K are given in table (1). These results agreed well with
the published data.

Mixtures were prepared in specially designed glass—stoppered bottles , and the measurements
were performed on the same day. An electrical Sartorius balance (precision 1*107g) was
used. The error in mole fraction is around =+ 0.0002). (

Table-1-Densities, p, and Viscosities,n ,of pure components and those of literature at
298.15K

component plg.cm™ n/m.pa.s
exp lit exp Lit
Isobutanol 0.7980 0.7998"" 3.350 3.33310
Methylacetate | 0.9284 0.9282") 0.384 0.38517
Ethylacetate 0.8946 0.8945"% 0.424 0.426"%
Propylacetate | 0.8830 | 0.8830"? 0.551 0.553"
Measurements:

All binary mixture of solvents were prepared by using determined volumes to obtain
samples covering the whole range of mole fraction (o >x>1).

The mixtures were kept in tight stopper bottles to prevent any contamination with air. The
mole fraction of each sample (mixture) of solvents was calculated from the following relation:

m
Xi=(Wi/Mi) / iWs/Ms) ------------- (1)

s=1,7,k
Where W; and M; arje the weight in gram and the molecular weight of the component liquid.
The possible error in the mole fraction is estimated be lower than 0.0001 respectively.
Densities of pure liquids and their mixtures were measured by using a digital densimeter
(Anton paar DMA 60/602). deionized and degassed water with a specific conductance of
(0.6*10° S.cm™) was used for calibration . For all mixtures and pure solvents, triplicate

measurements were performed and the average is accurate to + 0.0002 pg cm™.
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Viscosities were measured by using a Cannon fenske viscometer (sige 75, ASTMD 445
supplied by Industrial Research Glassware Ltd ., Rosell, New Jersey ). An electrical digital
stopwatch with a readability of = 0.01s was used for the flow time measurements. The

measured viscosity values are accurate to+ 0.001ppa.s.

Results and Discusion

From the results of densities given in tables( 2-4) excess molar volumes have been calculated
from the following equation !

V=V Vi X-Va Xy -mmmmmmees (2)

Where Vi, is molar Volume of the mixture, V; and V, are the molar volumes of components 1
and 2 of the mixture, and Xj represents the mole fraction of the component in the mixture.

From the Values of n of the individual components as well as of the binary mixtures. The An
have been calculated from !*

AY=Y Y| Ci-Y; Cprommmmmee- (3)

For calculting n* we have used the mole fractions X; for C;

Each set of excess functions have been fitted to the Redlich and Kister equation

n .
Y'=X; X, zAj(Xz-Xi)J --------------- 4)

—0
Where Y* is the excess property, and n is the number of adjustable parameters Aj in each case
for all mixtures, the optimum number of adjustable parameters is ascertained from an

. . . ! 1
examination of the variation in standard errors, O , as given by"'®

1/2

5 (YE) ( o;s\]_lc;l) ______ (5)

Where N represents the number of experimental points and P is the number of adjustable

parameters. The values of these parameters, Aj , along with the standard errors, O are listed
in table (5). Excess molar volume of isobutanol with methylacetate and ethylacetate figures
(1-2) , are positive over the whole range of mole fraction and become more positive as
temperature increase. On the other hand excess molar volume of isobutanol with
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propylacetate are negative figure (3) over the whole range of mole fraction and become more
negative as temperature increase.

The observed excess molar volume values in the present investigation may be discussed in
terms of several factors which may be divided into physical, chemical and geometrical
contributions.The physical interactions involve mainly dispersion forces, giving a positive
contribution to VE!7),

In the case of methylacetate the V* is positive due to the strong intera- molecular hydrogen
bond between the methylacetate molecules, so for isobutanol , the interaction between them is
very weak . In Ethylacetate the V* is less positive, which mean that ethylacetate is slowly
dissolve in isobutanol because the molecular interaction between the two compounds through
the H — bond is stronger than the self — association of them. In n-propylacetate the V* is
negative which mean that interaction between propylacetate and isobutanol molecules is
strong due to breaking of intra — H — bond and formation of inter -H — bond with isobutanol
U9 the net of isobutanol molecules breaking through the interference of propylacetate
molecules and because of it's large molecule will force isobutanol series to expand and give
negative V. Values of V* for all binary systems increase with increase of temperature .this is
attributed to decreased ester — ester and alkanol — alkanol contacts with an increase in
temperature.

Figures (4- 6) shows that the deviations in viscosity are negative in all the systems and
become more negative with an increase in chain length of acetate.
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Study of Molecular interactions in binary mixture of isobutanol with

methyl acetate , ethyl acetate and normal propylacetate at different temperatures
3.00

2.00 —

1.00 —

0.00 I

.00 0.20 0.40 0.560 0.80 1.00
Ki

Figure -1-Excess molar volume,V5,of (X; isobutanol + X, methylacetate) at different
temperatures:4,298.15; e ,303.15, 4308.15 K.
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Figure -2-Excess molar volume,V5,of (X; isobutanol + X, ethylacetate) at different
temperatures:4,298.15;e ,303.15, 4308.15 K
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Figure -3-Excess molar volume,V¥,of (X, isobutanol + X, n- propylacetate) at different
temperatures:4,298.15; e, 303.15, 4308.15 K.
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Figure -4-Excess viscosity,n®,of (X; isobutanol + X, methylacetate) at different temperatures:4,298.15;

¢,303.15,4308.15 K.
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Figure -5-Excess viscosity,n®,of (X; isobutanol + X, ethylacetate) at different
temperatures:4,298.15;e,303.15, 4308.15 K.
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Figure -6-Excess viscosity,n®,of (X; isobutanol + X, n- propylacetate) at different
temperatures:4,298.15; e, 303.15, 4308.15 K.
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Table -2- Experimental values of density p,excess molar volumes VE, viscosity 1 and excess
viscosity n® for Binary mixture of X; isobutanol +X, methyl acetate at different temperatures.

X1 p/g.cm” VEem?®.mol”! n \cp n"\ep
T=298.15 K
0.0000 0.9284 0.0000 0.384 0.000
0.0865 0.9095 0.5297 0.485 -0.271
0.1699 0.8853 1.6594 0.620 -0.362
0.2851 0.8633 2.2985 0.900 -0.459
0.4011 0.8472 2.4120 1.130 -0.473
0.4568 0.8422 2.2095 1.527 -0.468
0.5888 0.8313 1.6319 1.783 -0.377
0.6711 0.8243 13242 2.202 -0.302
0.7981 0.8147 0.7236 2.685 -0.161
0.8743 0.8091 0.3648 3.001 -0.092
1.0000 0.7980 0 3.350 0.000
T=303.15 K
0.00000 09218 0.0000 0.365 0.000
0.0865 0.9006 0.7677 0.459 -0.236
0.1699 0.8781 1.8013 0.568 -0.328
0.2851 0.8576 2.3259 0.807 -0.423
0.4011 0.8413 2.4972 1.005 -0.442
0.4568 0.8371 2.2199 1.360 -0.434
0.5888 0.8261 1.6942 1.589 -0.352
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0.6711 0.8189 1.4222 1.997 -0.249
0.7981 0.8085 0.9431 2.407 -0.142
0.8743 0.8030 0.5899 2.682 -0.087
1.0000 0.7941 0 2.997 0

T=308.15 K
0.0000 09152 0.0000 0.349 0.000
0.0865 0.8927 0.9257 0.418 -0.201
0.1699 0.8706 1.9632 0.491 -0.292
0.2851 0.8508 2.4663 0.669 -0.387
0.4011 0.8355 2.5791 0.832 -0.401
0.4568 0.8310 2.3472 1.127 -0.389
0.5888 0.8205 1.7991 1.348 -0.288
0.6711 0.8134 1.5284 1.687 -0.199
0.7981 0.8029 1.1004 2.024 -0.109
0.8743 0.7975 0.7472 2.249 -0.064
1.0000 0.7902 0 2.499 0
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Table -3- Experimental values of density p,excess molar volumes V*, viscosity 1 and excess
viscosity n° for Binary mixture of X, isobutanol +X, ethylacetate at different temperatures.

X1 p/g.cm” VEem?®.mol”! n \cp n"\ep
T=298.15 K
0.0000 0.8946 0.0000 0.424 0.000
0.0856 0.8839 03174 0.551 -0.211
0.1739 0.8728 0.6433 0.671 -0.420
0.2651 0.8730 0.9881 0.795 -0.616
0.3594 0.8508 1.1674 0.919 -0.798
0.4568 0.8413 1.2056 1.111 -0.902
0.5579 0.8321 1.1467 1.311 -0.987
0.6626 0.8232 0.9981 1.572 -1.002
0.7720 0.8146 0.7324 1.864 -0.977
0.8843 0.8061 0.4144 2.373 -0.726
1.0000 0.7980 0 3.350 0
T=303.15 K
0.00000 0.8884 0.0000 0.400 0.000
0.0856 0.8774 0.3783 0.516 -0.184
0.1739 0.8664 0.7258 0.636 -0.356
0.2651 0.8556 1.0153 0.750 -0.526
0.3594 0.8455 1.1841 0.875 -0.673
0.4568 0.8362 1.2162 1.009 -0.801
0.5579 0.8272 1.1601 1.194 -0.869
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0.6626 0.8184 1.0256 1.409 -0.899
0.7720 0.8100 1.7741 1.692 -0.853
0.8843 0.8019 0.4348 2.151 -0.623
1.0000 0.7941 0 2.997 0

T=308.15 K
0.00000 0.8825 0.0000 0.385 0.000
0.0856 0.8714 0.4146 0.476 -0.153
0.1739 0.8602 0.8106 0.561 -0.305
0.2651 0.8498 1.0792 0.659 -0.439
0.3594 0.8399 1.2489 0.735 -0.584
0.4568 0.8308 1.2808 0.838 -0.695
0.5579 0.8220 1.2240 0.957 -0.782
0.6626 0.8136 1.0650 1.139 -0.799
0.7720 0.8054 0.8124 1.356 -0.775
0.8843 0.7978 0.4361 1.777 -0.541
1.0000 0.7902 0 2.499 0
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Table -4- Experimental values of density p ,excess molar volumes V*, viscosity 1 and excess
viscosity n°  for Binary mixture of X, isobutanol +X, n-propylacetate at different
temperatures.

X1 p/g.cm” VEem?®.mol”! n \cp n"\ep
T=298.15 K
0.0000 0.8830 0.0000 0.551 0.000
0.0866 0.8785 -0.2013 0.686 -0.238
0.1719 0.8735 -0.3487 0.844 -0.291
0.2870 0.8662 -0.5018 0.986 -0.537
0.3599 0.8612 -0.5891 1.113 -0.648
0.4668 0.8532 -0.6533 1.283 -0.760
0.5676 0.8446 -0.6445 1.544 -0.798
0.6526 0.8368 -0.5980 LT -0.775
0.7911 0.8220 -0.3591 2.089 -0.779
0.8664 0.8131 -0.1746 2.519 -0.588
1.0000 0.7980 0 3.350 0
T=303.15 K

0.00000 0.8779 0.0000 0.512 0.000
0.0866 0.8734 -0.2488 0.655 -0.188
0.1719 0.8686 -0.4040 0.773 -0.258
0.2870 0.8615 -0.5761 0.943 -0.432
0.3599 0.8565 -0.6327 1.035 -0.551
0.4668 0.8485 -0.6872 1.163 -0.674
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0.5676 0.8401 -0.6663 1.358 -0.744
0.6526 0.8327 -0.6559 1.586 -0.697
0.7911 0.8184 -0.4469 1.846 -0.723
0.8664 0.8096 -0.2559 2.320 -0.461
1.0000 0.7941 0 2.997 0

T=308.15 K
0.0000 0.8718 0.0000 0.483 0.000
0.0866 0.8682 -0.2901 0.603 -0.149
0.1719 0.8628 -0.3450 0.646 -0.258
0.2870 0.8565 -0.6002 0.792 -0.391
0.3599 0.8516 -0.6621 0.875 -0.479
0.4668 0.8438 -0.7096 0.966 -0.591
0.5676 0.8354 -0.6817 1.107 -0.666
0.6526 0.8317 -1.1010 1.223 -0.697
0.7911 0.8144 -0.4877 1.527 -0.625
0.8664 0.8058 -0.2999 1.976 -0.348
1.0000 0.7902 0 2.499 0
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Table (5) - Redlich-Kister coefficients A; and standard deviations, ¢ ,for the excess molar

quantities of solution of (x; isobutanol+ x; acetates mixtures) at different temperatures.

System property T/K ap a a a3 c

298.15 | -0.491 | 0.050 | -0.149 | 0-491 | 0.003

Viem'mol® | 303 15 | -0.528 | 0.027 | -1.171 | 0-660 | 0.004

308.15 | -0.580 | -0.109 | -0.092 | 1175 | 0.011

Isobutanol+methylacetate

298.15 | -0.176 | 0.160 | -0.131 | 0-034 | 0.001

An/mPas | 393 15| _0.191 | 0.120 | -0.122 | 0-217 | 0.001

308.15 | -0.204 | 0.068 | -0.107 | 0-453 | 0.003

298.
15

1.169 | 0.412 | 0228 | -0.367 | 0.005

a1 | 303.
VE/cm3.mol 1 15 1.295 0.496 _0.153 ‘0.544 0.004

308.
15 1.405 | 0.594 | 0.006 | ~0-683 | 0.005

Isobutanol+ethylacetate

298.
L5 | 0967 | 0459 | 0209 0.349 | 0.005

303.
An/mPa.s 15 '0.882 0.537 _0.249 0.085 0.005

308.
L5 | 0882 0.537 | 0249 0.085 | 0.003

298.
15 0.757 | -0.460 | -0.148 | 0-320 | 0.004

Isobutanol+propylacetate VE/em?®.mol!

303.
15 0.962 | -0.488 | -0.125 | 0-209 | 0.005
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308.
1.107 | -0.420 | 0.184 | 0-237 | 0.004

15
298.
2279 | 1.625 | -1.015 | 9-316 | 0.002
15
303.
An/mPa.s 15 -1.981 1.443 -0.789 0.105 0.008

308.
L5 | TL71| 1276 | -0.686 -0.094 | 0.010
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Volumetric and Viscometric behavior studies for ternary system
of cycloheptane with three isomeric dimethyl benzene at different
temperatures.
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Abstract:

This study concerned with measurement the densities p and viscosities #. Over the
range of temperatures (293.15, 303.15, 313.15, and 323.15 k) for ternary mixtures
cycloheptane + m-xylene + o-xylene and cycloheptane + m-xylene + p-xylene. From
experimental data of densities and viscosities, the excess molar volumes, VE, and excess
viscosities, #* , were calculated for ternary mixtures. The Flory theory has been extended for
the theoretical prediction of excess molar volume of ternary mixtures studied here depending
on the pure component liquid parameters. In this study Heric-Coursey equation was used to
calculate the excess viscosities for ternary mixtures studied here.

Key words: Ternary system, Cyclohptane , dimethyl benzene isomer, Volumetric and Viscometric of
Ternary system.
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Introduction:

Dimethyl benzene or xylene is one of the top 30 chemicals produced in the United
states in terms of volume. It is used as a solvent in the printing, rubber, and leather industries.
Along with other solvents, xylene is also used as a cleaning agent, a thinner for paint, and in
varnishes!'). It is found in small amounts in airplane fuel and gasoline. xylene is used as a
material in chemical, plastics, and synthetic fiber industries and as an ingredient in the coating
of fabrics and papers. Isomers of xylene are used in the manufacture of certain polymers, such
as plastics!?.

Many industrial processes use mixtures of solvents and knowledge of chemical and
physical properties of pure liquids and their mixtures is critical to the efficient utilization-
preparation development and economic design of appropriate equipment for these processes
are only possible if the chemical and physical properties of the solvent or substances to be
processed are known. For this reason, many attemps have been made to correlate these data
using semi-empirical or theoretical approaches considerable programs have also been made in
the development of statistical theories. The calculation of physical properties using statistical
theories is still not yet possible for complicated molecules such as xylene and long chain
molecules, because of the range of different conformations, which can occur and the effect of
these various structures on the intermoleculer interactions”®!. Recently, few equations for
estimating the excess thermodynamic and other physicochemical properties of
multicomponent systems from the observed properties of their various contributory of the
components has been developed and applied to various multicomponent liquid systems!*]
computer-stimulated calculations and neutron-scattering experiments'® have been insight into
the relations between molecular structure and macroscopic behavior considerable progress has

also been made in the development statistical theories over recent years' .

Experimental:

(a) Materials: All the chemicals used were supplied by BDH and Fluka. Company.

The purities of all substances were better than 99 mass% as found by GLC analysis.
The purity of the chemicals was checked by comparing the densities and viscosities of

the components with those reported in the literature!'>.

(b) Measurements:

(1) Densities measurement:- Densities were measured at 293.15, 303.15, 313.15, and
323.15 k with an Antopaar digital densimeter (Model DMA 60/601) Densities were
measured with a precision of 2x10” g.cm™. The maximum uncertainty in the excess
molar volumes is expected to be less than 3x10” cm’.mol™.

(2) Viscosities Measurements:- In the present work, the viscosity (#) of the solution was
measured using (cannon-ubbelohde semi micro) viscometer. The temperature of the
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solution was brought to the desired value by immersing the test viscometer in a
controlled temperature water bath with a precision of+ 0.01k

Results:

Experimental results of the densities p,, of the ternary mixtures cycloheptane + m-
xylene + o-xylene and cycloheptane + m-xylene + p-xylene at (293.15, 303.15, 313.15, and
323.15k) are listed in Table (1).

The excess molar volumes for ternary mixtures studied here were calculated from the
measured, densities using the following equation:-

X1M1+X2M2+X3M3}_{X M M M

Vi (em®mol ™) :|: —+X,—= +X3—3:| ........... )}
pm pl p2 p3

Where X(123) , Mq23) and p123) are respectively the mole fraction, molar mass and
density of the pure component liquid (1,2,3), pm) is the density mixture. The obtained results

of V%, are listed in table (3) and a plotted as a function of the mole fraction X;, X, , and X3
for the three components at four temperatures in figures (1 and 2).

The statistical mechanical concept of Flory theory!'” has been extended for the
theoretical prediction of excess molar volume of the ternary mixture from the properties of
pure component. The excess molar volumes (VF) calculated directly from characteristic and
reduced volumes and the segment fraction using thermal expansion coefficient (a) of the pure
three component, and using the equation.

E=(X,V,+ X,Vi+ X,VOIV-(V,+¢,V, 4V )] o 2)

Where ¢,, ¢, and ¢, are the segment fractions of components 1, 2, and 3 defined by
the relations:-

b =[1-¢—F] oo 3)

o, = . 4)
2 V; V]*
X,+X, -+ X .
VZ V2

X

o, = TR (5)
3 V * V *
X, +X,| 2 |+X,| &
v, v,

Vol: 8 No: 2, April 2012 153 ISSN: 2222-8373



E SCI

Sl =t Ve waw

DIYALA JOURNAL FOR PURE

Volumetric and Viscometric behavior studies for ternary system of
cycloheptane with three isomeric dimethyl benzene at different temperatw
Dr. Ahmed Najem Abd

V in equation (6) is the reduced volume of ternary mixture which is obtained by the
following equation:-

V=VIXY [+ XV XY (6)
Where V' is the molar volume of the mixture, given by:-

V=(XM+X,M,+X M)/ p, .. (7)
Where p,, is the density of the mixture.

By using the equation of state parameters of pure liquids, table (2) and applied
equation (2-7), we calculated the excess molar volumes for the ternary mixtures studied here.
Table (3) present the theoretical prediction of I* values at 293.15k with experimental values
for comparison for ternary mixtures studied here. The maximum percent average deviation is
less than 0.95% which means that Flory theory for predicting the excess molar volumes of
ternary mixtures studied here is quite reasonable, evident from this excellent agreement in
both sign and magnitude.

The absolute viscosity (ym) was calculated for ternary mixtures in this study by
measuring the flow time () and using the densities values shown in table (1) at the range of
degrees of temperature (293.15, 303.15, 313.15 and 323.15 k) and by using equation (8).

Where ( c) the viscosity constant
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Table (4) presents the experimental values of absolute viscosities for ternary mixtures studied
here at the range of degrees of temperature.

Excess viscosities, 7,,, for ternary mixtures at the range of degrees of temperature

were calculated from measurements of the viscosity of the mixture and the pure liquid by the
following equation:

7752,3 =Npie. —X T =X 51— X1y 9)

Where Xi, X5, X3, 1,. 1, , and 1, are the mole fractions and the viscosities of

components 1,2, and 3 respectively, n . 1is the viscosity of the mixture.

The obtained result of 7752’3 are listed in table (5) and plotted as a function of the mole
fractions X, X,, and X3 for the three components at four temperatures in figures (3 and 4).

Several empirical equations have been proposed to calculate excess viscosity of multi
component systems based on the available experimental results of viscosities of mixture and

pure components, the equation of Heric and coursey '*! was used:
n* =lnn, -X_ xilnnp, ... (10)
Wheren, .. 1s the viscosity of the mixture, X; and 7, are mole fraction and viscosity for

pure component respectively. Table (5) shows the experimental result of 7752’3 and the predicted values

of excess viscosity from equation [10] for comparison for ternary mixtures studied here at (293.15,
303.15, 313.15 and 323.15k).

Discussion:

The experimental excess molar volume Vl"‘;3 for the ternary mixtures studied here at

393.15, 303.15, 313.15 and 323.14k are positive deviation from ideality over the whole mole
fraction, table (3) and figures (1 and 2). Such volumetric behavior may be explained by the
globular molecules of cycloheptane disturb the orientational order in isomers of xylene. It
means that cycloheptane molecules are interstitial accommodate between isomers of xylene

molecules and result less packed structure which is responsible about the positive VLL;3 for

ternary mixtures studied here.
The Flory theory ["* has been extended for the theoretical prediction of excess molar
volume of ternary mixtures studied here depending on the pure component liquid parameters,

the obtained excess molar volumes VLL;3 by extended Flory theory for the ternary mixtures
studied here at 293.15k are presented in table (3) with the experimental data for comparison.
The theory predicted the volumetric behavior and magnitudes of VLL;3 well.

The researcher conclude that Flory theory could be extended to multi component

liquid mixtures based on the pure component liquid parameters!'>’.
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Experimental data of mixture viscosity 7, and excess viscosity 7752’3 are listed in tables

(4 and 5) and a plotted as a function of the mole fractions X;, X,, and X; for the three
components at four temperature in figures (3 and 4) for the ternary mixture studied here. The
viscometric behavior for the ternary mixture studied here show a similar volumetric behavior.
Heric and Coursey equation was used to calculated excess viscosity of ternary mixtures
studied here from experimental results of viscosities of mixtures and pure components. Table
(5) shows good agreement between the experimental values of the excess viscosities for the
ternary mixtures studied in this work with the predicted values from Heric and Coursey
equation.
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cycloheptane + m-xylene + o-xylene and cycloheptane + m-xylene + p-xylene.
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Table (1) Experimental values of the densities (p) for ternary mixtures at four
temperatures.

X1 cycloheptane + x2 m-xylene + x3 o-xylene

P P P P

(g.cm?) (g.em?® | (g.em®) | (g.cm?)

293.15k 303.15k 313.15k 323.15k
X1 X2

0.2848 0.3715 0.7898 0.7687 0.7501 0.7412

0.2860 0.3534 0.7576 0.734 0.7239 0.7125

0.2909 0.3395 0.7155 0.7025 0.7004 0.6988

0.2923 0.3214 0.6913 0.6832 0.67 0.6667

0.3097 0.3080 0.6609 0.6415 0.6346 0.6223

0.3271 0.2928 0.6412 0.6227 0.6052 0.5974

0.3460 0.2718 0.6334 0.5944 0.5838 0.5781
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0.3679 0.2440 0.6147 0.5863 0.5742 0.5509
0.3846 0.2225 0.585 0.5574 0.5459 0.5345
0.3960 0.2155 0.5539 0.5385 0.511 0.5037
0.4286 0.2088 0.5422 0.5293 0.5003 0.4889
0.4302 0.1942 0.5319 0.5011 0.4871 0.479
X1 cycloheptane + x2 m-xylene + x3 p-xylene .
p p p p
(g.cm?) (g.em?® | (g.em®) | (g.em™)
' o 293.15k 303.15k 313.15k 323.15k
0.2739 0.3585 0.77321 0.74984 | 0.72089 | 0.71977
0.2741 0.3209 0.74564 0.72531 0.70785 0.6951
0.2869 0.3035 0.71083 0.69158 | 0.68665 | 0.67083
0.2890 0.2700 0.68547 0.67484 | 0.66807 | 0.65312
0.2970 0.2412 0.65331 0.63097 | 0.62515 | 0.61774
0.3091 0.2278 0.63402 0.60553 0.5819 0.57002
0.3265 0.2100 0.59984 0.58568 | 0.56571 | 0.55519
0.3498 0.1624 0.57039 0.56001 | 0.53432 | 0.52132
0.3769 0.1363 0.56445 0.54131 | 0.51009 | 0.49748
0.4000 0.1200 0.54387 0.5222 0.49781 | 0.46312
0.4244 0.0885 0.52334 0.49921 | 0.47321 | 0.45078
0.4789 0.0563 0.50792 0.4751 0.45112 | 0.43662
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Table (2) Parameters for the pure liquids according to the Flory Theory at 298.15k.5!!
Liquid V/em3.mol | V' /cm®.m \7 T/K T P’ /l.cm? ax103/kt| s/A*Y
* ol . .
cycloheptane 119.4511 | 95.2462 1.2542 4942.07 0.1658 oLA 1.109 0.89
o- xylene 123.4552 76.311 1.6178 3312.10 0.1111 YV 0.588 0.79
m-xylene 123.7427 99.207 1.2473 5276.02 0.1770 YAA 0.998 0.82
p-xylene 124.1725 111.839 1.1103 9822.03 0.3294 v +.392 0.78
Table (3) Experimental and theoretical prediction values of the (VlFig ) for
ternary mixtures at four temperatures.
X1 cycloheptane + x2 m-xylene + x3 o-xylene
VlEz3 eXp. Vl];apmd . V1]33 V1]33 V1]33
(cm®.mol?) (cm®.mol?) (em®mol?) | (cm*.mol?) | (cm*.mol?)
X1 X2 293.15k 293.15k 303.15k 313.15k | 323.15k
0.2848 0.3715 0.1826 0.1832 0.2149 0.2112 0.1800
0.2860 0.3534 0.2943 0.3117 0.3428 0.3124 0.2931
0.2909 0.3395 0.4551 0.4367 0.4691 0.4087 0.3497
0.2923 0.3214 0.5566 0.5719 0.5527 0.5441 0.4928
0.3097 0.3080 0.6920 0.6628 0.7471 0.7141 0.7122
0.3271 0.2928 0.7856 0.7638 0.8415 0.8700 0.8480
0.3460 0.2718 0.8223 0.8554 0.9961 0.9923 0.6904
0.3679 0.2440 0.9178 0.9640 1.0399 1.0481 1.1328
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0.3846 0.2225 1.0853 1.1147 1.2189 1.2316 1.2445
0.3960 0.2155 1.2808 1.1825 1.3461 1.4870 1.4777
0.4286 0.2088 1.3541 1.3359 1.4046 1.5644 1.5936
0.4302 0.1942 1.4273 1.4713 1.6229 1.6762 1.6803
X1 cycloheptane + x2 m-xylene + x3 p-xylene .l
VlEz3 eXp. Vl];apmd . V1]33 V1]33 V1]33
(cm®.mol?) (cm®.mol?) (em®*.mol?) | (ecm®mol?) | (cm*.mol?
X1 X2 293.15k 293.15k 303.15k 313.15k | ) 323.15k
0.2739 0.3585 0.2374 0.2380 0.2822 0.3222 0.3272
0.2741 0.3209 0.3374 0.3269 0.3769 0.3782 0.3432
0.2869 0.3035 0.4723 0.4864 0.5149 0.4677 0.4510
0.2890 0.2700 0.5806 0.5908 0.5898 0.5540 0.5378
0.2970 0.2412 0.7289 0.7321 0.8030 0.7679 0.7212
0.3091 0.2278 0.8237 0.8327 0.9390 1.0129 1.0013
0.3265 0.2100 1.0071 0.9557 1.0517 1.1120 1.0965
0.3498 0.1624 1.1814 1.1703 1.2096 1.3247 1.3381
0.3769 0.1363 1.2145 1.2828 1.3312 1.5030 1.5240
0.4000 0.1200 1.3481 1.3419 1.4653 1.5975 1.8271
0.4244 0.0885 1.4916 1.4564 1.6412 1.8076 1.9450
0.4789 0.0563 1.5986 1.6078 1.8355 2.0056 2.0803
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Table(4) Experimental values of the absolute viscosity (n) for ternary mixtures at four

temperatures.
X1 cycloheptane + x2 m-xylene + x3 o-xylene
n(293.15k) | n(303.15k) | n(313.15k) | n(323.15k)
X1 X2

0.2848 0.3715 1.9531 1.8743 1.6911 1.5423
0.2860 0.3534 1.9295 1.8535 1.6674 1.5209
0.2909 0.3395 1.8982 1.8323 1.6587 1.5018
0.2923 0.3214 1.8843 1.8099 1.6367 1.4929
0.3097 0.3080 1.8522 1.7891 1.621 1.4741
0.3271 0.2928 1.8313 1.7603 1.6048 1.4557
0.3460 0.2718 1.8051 1.7594 1.5889 1.4369
0.3679 0.2440 1.7836 1.7345 1.5753 1.4178
0.3846 0.2225 1.7678 1.7254 1.5559 1.4083
0.3960 0.2155 1.7463 1.7042 1.5483 1.3992
0.4286 0.2088 1.7259 1.6873 1.5348 1.37

0.4302 0.1942 1.7047 1.6775 1.5055 1.3534
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X1 cycloheptane + x2 m-xylene + x3 p-xylene
n(293.15k) | n(303.15k) | n(313.15k) | n(323.15k)
X1 X2
0.2739 0.3585 1.8952 1.8697 1.6132 1.5224
0.2741 0.3209 1.8713 1.8442 1.5959 1.5119
0.2869 0.3035 1.8601 1.8251 1.5715 1.5007
0.2890 0.2700 1.8419 1.7936 1.5543 1.4892
0.2970 0.2412 1.8278 1.7789 1.5112 1.4712
0.3091 0.2278 1.8159 1.7542 1.5034 1.4534
0.3265 0.2100 1.7986 1.7364 1.4987 1.4397
0.3498 0.1624 1.7791 1.7119 14772 1.4229
0.3769 0.1363 1.7556 1.6828 1.4583 1.4101
0.4000 0.1200 1.7384 1.6709 1.4211 1.4074
0.4244 0.0885 1.7002 1.6667 1.4102 1.3998
0.4789 0.0563 1.6887 1.6583 1.4032 1.3902
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Table( 5) : Experimental and the predicted excess viscosities (nf) for ternary mixtures at
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29Y.15k, 30Y.15k, 313.15k,and 323.15k.

( Cycloheptane + x, m- xylene + x3 0- xylene)

" & neExp. Mbred, neExp. Mbred. neExp. Mbred neExp. Mbred
293.15k 303.15k 313.15k 323.15k

0.2848 | 0.3715 | 0.8488 | 0.8485 | 0.8115 | 0.8112 | 0.6934 | 0.6931 | 0.6062 | 0.6058
0.2860 | 0.3534 | 0.8233 | 0.8217 | 0.7893 | 0.7890 | 0.6686 | 0.6682 | 0.5836 | 0.5832
0.2909 | 0.3395 | 0.7858 | 0.7843 | 0.7627 | 0.7622 | 0.6551 | 0.6544 | 0.5602 | 0.5601
0.2923 | 0.3214 | 0.7698 | 0.7699 | 0.7386 | 0.7376 | 0.6318 | 0.6315 | 0.5500 | 0.5511
0.3097 | 0.3080 | 0.7162 | 0.7154 | 0.6976 | 0.6954 | 0.5984 | 0.5974 | 0.5156 | 0.5153
03271 | 0.2928 | 0.6738 | 0.6733 | 0.6487 | 0.6477 | 0.5646 | 0.5632 | 0.4816 | 0.4810
0.3460 | 0.2718 | 0.6242 | 0.6231 | 0.6259 | 0.6251 | 0.5295 | 0.5299 | 0.4458 | 0.4453
0.3679 | 0.2440 | 0.5756 | 0.5755 | 0.5758 | 0.5745 | 0.4939 | 0.4930 | 0.4072 | 0.4069
0.3846 | 0.2225 | 0.5391 | 0.5372 | 0.5474 | 0.5470 | 0.4576 | 0.4569 | 0.3827 | 0.3825
0.3960 | 0.2155 | 0.5036 | 0.5021 | 0.5130 | 0.5124 | 0.4384 | 0.4377 | 0.3634 | 0.3624
0.4286 | 0.2088 | 0.4434 | 0.4447 | 04582 | 04589 | 0.3917 | 0.3911 | 0.3051 | 0.3047
0.4302 | 0.1942 | 0.4199 | 0.4186 | 0.4466 | 0.4461 | 0.3609 | 0.3613 | 0.2870 | 0.2873
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( Cycloheptane + x, m- xylene + x3 p- xylene)

" & neExp. Mbred, neExp. Mbred. neExp. Mbred neExp. Mbred
293.15k 303.15k 313.15k 323.15k

0.2739 | 0.3585 | 0.8054 | 0.8052 | 0.3631 | 0.3625 | 0.6333 | 0.6328 | 0.5995 | 0.5991
0.2741 | 0.3209 | 0.7802 | 0.7811 | 0.3099 | 0.3092 | 0.6154 | 0.6151 | 0.5883 | 0.5879
0.2869 | 0.3035 | 0.7530 | 0.7527 | 0.2632 | 0.2627 | 0.5778 | 0.5775 | 0.5655 | 0.5652
0.2890 | 0.2700 | 0.7313 | 0.7315 | 0.2048 | 0.2041 | 0.5581 | 0.5579 | 0.5517 | 0.5511
0.2970 | 0.2412 | 0.7068 | 0.7062 | 0.1598 | 0.1590 | 0.5065 | 0.5054 | 0.5261 | 0.5260
03091 | 0.2278 | 0.6799 | 0.6785 | 0.1113 | 0.1117 | 0.4862 | 0.4853 | 0.4974 | 0.4968
0.3265 | 0.2100 | 0.6409 | 0.6401 | 0.0602 | 0.0609 | 0.4635 | 0.4631 | 0.4679 | 0.4680
0.3498 | 0.1624 | 0.5918 | 0.5913 | -0.0261 | -0.0263 | 0.4178 | 0.4175 | 0.4297 | 0.4291
0.3769 | 0.1363 | 0.5348 | 0.5339 | -0.1057 | -0.1055 | 0.3710 | 0.3716 | 0.3924 | 0.3927
0.4000 | 0.1200 | 0.4891 | 0.4892 | -0.1563 | -0.1558 | 0.3100 | 0.3108 | 0.3689 | 0.3691
0.4244 | 0.0885 | 0.4205 | 0.4208 | -0.2119 | -0.2109 | 0.2739 | 0.2733 | 0.3391 | 0.3388
0.4789 | 0.0563 | 0.3420 | 0.3417 | -0.3071 | -0.3062 | 0.2110 | 0.2107 | 0.2805 | 0.2803
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Abstract

Advances in the design of keystream generator using swarm intelligence techniques are
reported.In this paper particle swarm optimization algorithm for generating random keystream
with large complexity is presented. Particle swarm technique is adapted to locate the
requirements(larg period ,larg linear complexity, good randomness and high order of
correlation immunity). The definitions for some cryptographic properties are generalized,
providing a measure suitable for use fitness function in a particle swarm algorithm, seeking
randomness that satisfy both correlation immunity and the large linear complexity. Results are
presented demonstrating the effectiveness of the proposed method.

Keywords: Particle Swarm Optimization, Stream Cipher, Keystream Generator,
Randomness, and Linear Complexity.
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1. Introduction

Protecting secret data from interception is the large problem of communication and
computer security. It is well known that the designers and users of encryption algorithms used
in cipher systems needed the ways to find a systematic approach in examining their ciphers
prior to use, to ensure that they are safe from various forms of cryptoanalytical attack. [¥]

A stream cipher denotes the process of encryption where binary plaintext is encrypted one bit
at a time. The simplest and most often used stream cipher for encrypting binary plaintext is
where the bit at time interval t of a pseudo random sequence K(t), is combined using XOR
(modulo two addition) with plaintext bit, P(t), at time interval t to produce the ciphertext bit at
time interval t, denoted by C(t). The sequence K(t) is called the keystream for the stream
cipher (See Figure 1). The encryption process can be expressed as:

C(t)= P(t) @ K(1) (1 [V
Where @ denotes modulo two addition. The decryption process can be expressed as:
P(t) = C(t) © K(1) (2
Keystream
Keystream
Generator Generator
KIt) keystream keystream K(t)
plaintext A8 ciphertext Y, plaintext
U U g
Encryption Decryption

Figure 1: Stream Cipher

It should be noted, as indicated by equations 1 and 2, that both the encryptor and
decryptor need to able to generate the same key stream sequence K(t). The key k for the
stream cipher is the initial seed to start the generator. Both the encryptor and dycryptor need
to process this key. The crypto key used for encryption is changed randomly so that the
ciphertext produced is mathematically impossible to break. The changing of random keys will
not allow any pattern to be repeated which would give a clue to the cracker to break the
ciphertext. The stream cipher can be either hardware [1, 2, 4] or software [8]. It is clear, that
the security of the stream ciphers depends entirely on the keystream generator and can be
analyzed in terms of randomness, linear complexity, and correlation immunity [3, 7].
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In general there are four basic properties in designing the keystream of figure 1. [7]

1. The period of K(t) should be large.

2. The linear complexity of K(t) should be large.

3. The sequence K(t) should have good randomness.

4. The sequence K(t) should have a high order of correlation immunity.

This paper build a new keystream generator using a new approach based on application
of an optimization technique inspired by social behavior observable in nature, such as flocks
of birds and schools of fish [6], the proposed approach makes use of a Particle Swarm
Optimization (PSO) to generate keys needed for encryption. It will generate a keystream
sequence that satisfies the general basic properties (large period, good randomness, large
linear complexity, and high order degree of correlation immunity).

2. Particle Swarm Optimization (PSQO)

Particle Swarm Optimization (PSO) is a population based stochastic optimization
technique developed by Dr. Eberhart and Dr. Kennedy in 1995 [5], inspired by social
behavior of bird flocking or fish schooling and swarm theory.

The basic PSO model consists of a swarm of particles, which are initialized with a
population of random candidate solutions. They move iteratively through the d-dimension
problem space to search for the new solutions, where the fitness, f, can be calculated as the
certain qualities measure. Each particle has a position represented by a position-vector x; (i is
the index of the particle), and a velocity represented by a velocity-vector vi. Each particle
remembers its own best position so far in a vector i-th, and its d- dimensional value is
pbest(pid). The best position-vector among the swarm so far is then stored in a vector i-th, and
its d-th dimensional value is gbest(pgq). During the iteration time t, the update of the velocity
from the previous velocity to the new velocity is determined by Eq. 3. The new position is
then determined by the sum of the previous position and the new velocity by Eq. 4.

Vid = W *vig + 1 *ri* (pia -Xia) T¢2 * 12 * (Ped -Xia) 3)
Xid = Xid T Vid 4)
where, 1=1,2,.....,N; w is the inertia weight, r; and r, are the random numbers, which are used

to maintain the diversity of the population, and are uniformly distributed in the interval [0,1]
for the d-th dimension of the i-th particle. ¢, is a positive constant, called as coefficient of the
self-recognition component; c, is a positive constant, called as coefficient of the social
component. From Eq. 3, a particle decides where to move next, considering its own
experience, which is the memory of its best past position, and the experience of its most
successful particle in the swarm. In order to guide the particles effectively in the search space,
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the maximum moving distance during one iteration must be clamped in between the
maximum velocity [~Vimax, Viax]-

3. The Proposed Algorithm

The following is an algorithmic description of the generating keystream sequences using
particle swarm optimization (PSO):

Input: Length of plaintext( denoting the particles keystream length), the algorithm parameters
(c1, C2, W, Vmax, Swarm_Size, Max_Iter).

Output: The key having the highest fitness as found by PSO.

Step 1: Randomly generate the initial particles (keys) and velocities to form a swarm, as
clarified in subsection (3.1).

Step 2: Calculate the fitness function of each of the particles (keys) as shown in subsection
(3.2)

Step 3: If the current position of the particle is better than the previous history, update
the particles to indicate this fact.

Step 4: Find the best particle of the swarm. Update the positions of the particles by using
equations 3 and 4:

Vid = W *vig + 1 *ri* (pia -Xia) ¥€2 * 12 * (Pgia -Xia)
Xid = Xid T Vid

Step 5: If the maximum number of iterations has exceeded or if the key with very high fitness
value is found, then go to step 6 or else go to step 2.

Step 6: Copy the best key obtained so far in the output key variable and exit.

3.1 Representation (Initialization)

To apply the PSO algorithm for generating a keystream sequence, a representation of
solutions to the problem must be appropriately chosen first. The standard stream cipher
uses the binary representation in which each solution (keystream) coded as a binary string.

3.2 Fitness Function Calculation

The objective function (fitness function) value for each sequence is calculated by
examining the keystream. The objective function used is related to the required properties.
Thus, the objective function calculation includes the following:
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e Since the required sequence should pass the frequency test, we check that an equal
proportion of ones and zeros in the bit stream.

Then:
Error Frequency = ‘”0 - ”1‘ 5)

® Since the required sequence should pass the binary derivative test, then this test is
applied to the sequence by taking the overlapping two-tupels in the original bit stream,
thus:

01 becomes 1
10 becomes 1
00 becomes 0
11 becomes 0
We check that an equal proportion of ones and zeros in the new bit stream.

Then:

Error B-Derivative = ‘(count _ny—count _n;)— 1‘ (6)

® Apply the change point test; by checking the change point which is the maximum
difference between the proportions of ones including the point and the proportion of ones
after the point is noted, thus:

n = the total bit in the stream.
S [n] = the total number of ones in bit stream.
t = the change point.
S [t] = the total number of ones to bit t.
U[t] = n. S[t]-t. S[n]
M = the maximum of ABS (U [t]), fort=I...n.
Where ABS denotes the absolute value

Error_C-point - exp (-2 M */n.S[n]. (n-S[n])) (7)

e Since required sequence should pass the serial test, we check the probability of a
consecutive entry being equal or different is about the same. This will then give same level
of confidence that each bit is independent of its predecessor i.e. from the fact that in
random sequence ngp=ng;=n;o=n;;= n/4.

Then:

Error_SeriaIZ‘(noo —n/4)+(ny —n/4)+ny,—n/4)+(n, - n/4)‘ ®)
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® Since required sequence should pass the run test, then the run test counts the number of runs
of ones (blocks) and runs of zeros (gaps) for each possible run length. Which is 1/2'« n; runs in
the sequence are of length 1, where n, is the number of runs in the sequence, M is maximum
run length 1, and n; is the number of runs of length 1.

)
—*n, |—n;
21

® Furthermore, the linear complexity of a keystream sequence can be included in the
objective function value using the BerleKamp-Massy algorithm.

Then:

Then:

M
Error Run= z
i=1

)

Error_L_complexity=L-n/2 (10)
The summation error of every test is calculated, and then the objective function
for algorithm is:

Fitness_Function =1/} Error 11

4. Results

The work reported in this paper has shown how one of the swarm intelligence
techniques called (PSO) can be used to generate a keystream sequence that has (good
statistical properties, long period, large linear complexity, and highly order degree of
correlation immunity).

During the implementation of the algorithm, the technique has different principle parameters
(See Table 1).
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Table 1: Parameters selection of keystream generator

Parameters Symbol Value
Self confidence C 1.5-2.0
Swarm Confidence CH 1.5-2.0
Inertia weight w 1.2
Number of particles in the swarm Swarm_Size 20-40
Maximum number of iteration Max_Iter 100-500

The PSO algorithm for keystream sequence generator is run a number of times for different
parameters values has shown in Table 1. At each factor, ten runs were performed. The
results of applying our technique (PSO) algorithm to produce a keystream sequence that
satisfies the requirements, for the PSO components the search was terminated when
maximum number of iteration is reached. The results of maximizing the objective function
values,are also show.

The algorithm performance of algorithm is applied on the sequence of length (2000-5000)
bits. The maximum number for each iteration to find the solution is calculated. The statistical
tests are applied for the best solution of each iteration that generated from applyed PSO
algorithm to decide whether a sequence has passed or failed the test. So there must be a
statistical values corresponding to truly random sequences and then set a pass mark. As an
illustration, if the pass mark is 95%. This means that a given sequence passes the test if its
value lies in the range in which there is exception to find 95% of all sequence. It is usual to
denote the pass mark as (100-¢ ), where & 1is called the significance level of the test.
Throughout the tests that applied are (frequency test, binary derivative test, change point test,
serial test, poker test, run test, and autocorrelation test).

Table 2 gives iterations that have the best solution which passed the statistical tests. Further
more these results passed the statistical tests were applied by Berle Kamp Massey algorithm

[V] for each best solution of each iteration and the solutions give the perfect linear
complexity.
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Table 2: Test results with (2000 bits, Swarm_Size = 20, Max_Iter=100)

Ci=15,C=1.5 | C=1.5,C=2 | C=2, C=1.5 | C=2, C=2
Run No. Statistical Tests

Best Value Best Value Best Value Best Value
1 53 80 66 64 Pass
2 54 57 51 73 Pass
3 92 63 89 66 Pass
4 67 66 72 52 Pass
5 50 34 44 83 Pass
6 52 58 70 47 Pass
7 61 62 72 55 Pass
8 75 82 83 66 Pass
9 65 74 51 80 Pass
10 88 80 63 52 Pass

This approach reduces the encryption time and also the keystream length will always increase
in each iteration until a solution is obtained. Figure.2 shows the comparison between the times
consuming by encryption using PSO algorithm for a keystream with varying plaintext bits

length.
45
40 //
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Figure 2: Results for time consumed with varying plaintext bits length
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5. Conclusion

Heuristic approach to the design of cryptographiclly strong keystream have been
presented. These pseudo random techniques provide a suitable alternative to systematic
methods for the construction of cryptographiclly strong random key generator. From studying
the solutions of iterations by applying our new generator and according to randomness level
and degree of complexity, it is easy to notice that the new generator has generated a large
number of solutions that satisfied our requirements (large period, good randomness, large
linear complexity, and high order degree of correlation immunity).

The algorithm is robust, since under the generation mechanism and acceptance criterion
rules, it’s find solution that does not strongly depend on the choice of the initial state, for this
reason it can be public.

The best values of the PSO parameters may depend not only the problem being solved, but
also on the type and size of instance at hand. Generally to get best results, long iterattions runs
must be allowed.

Designing of cryptosystem using this new approach does depend on the number of
parameters that considered the secret key of the algorithm. Thus, that increases the
complexity of the algorithm against the cryptanalytic attack.
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Abstract

In this study, we evaluated the effect of Apple- lite for 4 weeks on body weight, lipid profiles,
kidney functions and histological structure of kidney in male rats. Twenty adult male albino rats (240 -
250 gm) were divided into 2 groups: The first group was considered as control group. The second
group was treated orally with Apple- lite (55 mg/kg b.w) by use of intragastric tube. Different
physiological parameters were performed including recording of the body weight and measuring lipid
profiles, creatinine and urea levels. Body weight gain, total cholesterol, triglyceride, LDL cholesterol,
and VLDL cholesterol levels were significantly (p< 0.05) reduced in Apple- lite treated rats when
compared with the control rats. Urea level was significantly (p< 0.05) increased in Apple- lite treated
rats, but HDL cholesterol and creatinine levels were none significantly (P >0.05) increased when
compared with the control rats. Histological examination of Apple- lite treated rat’s kidney showed
aggregation of inflammatory cells (monocytes) around glomerulus, fibrosis around Bowman's capsule,
and congestion of blood vessels. From these results it can be conclude that the treatment with Apple-
lite produced a significant reduction in body weight and lipid profiles, but it is incapable of improving
the kidney functions. Also there are histopathological effects on kidney tissue in treated rats.

Key Words: Apple- lite, Apple fibers, Lipid profile, Kidney Function, Rats.
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Introduction:

The use of medicinal plants for treatment and management of diseases has been gaining prominence
worldwide especially in the developing countries where 80 % of the population still depends on
traditional healing methods [1].Apple lite is food supplement during weight loss programs; it’s
composed of Apple fibers and Pure Apple Gel Pectin. Apple reduces inflamation of gut and is useful
in children and infant's diarrhea, entrocolitis, dysentria, chronic gastroentrities and Thyphoidal fever.
Alpona (apple powder) has pectin and reduces blood cholesterol, defecate harmful bacteria from gut
(desinfecting effect). Among fruit apples are an excellent source of soluble fiber, pectin and
polyphylic compounds [2]. Pectin is a soluble fiber found in the cell walls of many plants. Some
studies describe the healthy properties of this fiber. Apple pectin has demonstrated a better
cholesterol-lowering effect than other pectins including orange pectin. Pectins are a family of complex
polysaccharides that contain 1, 4-linked a-Dgalactosyluronic residues [3].

Three pectic polysaccharides, homogalacturonan, rhamnogalacturonan- and substituted
galacturonans, have been isolated from primary plant cell walls. Pectins also carry nonsugar
substituents essentially methanol, acetic acid, phenolic acids and occasionally amide groups.[4] .High
methoxy pectin have the ability to form gels with sugar and acid, so-called low water activity gels or
sugar-acid-pectin gels. Such a gel is considered a 2-dimensional network of pectin molecules in which
the solvent (water) with the co-solutes sugar and acid are immobilized. Several physiological
responses, such as lowering of plasma cholesterol level, modification of the glycemic response,
improving large bowel function, and lowering nutrient availability, have been associated with isolated
fiber fractions or diets rich in fiber-containing foods. In mediating these responses, it is clear that the
physical properties of dietary fibers affect the function of gastrointestinal tract and influence the rate
and site of nutrient absorption [5].The fiber in apples, which is thought to play a major role in its lipid-
lowering capacities, is not found in especially high concentration (2-3 g/100 g), and soluble fibers
such as pectin represent 50% of the fiber in apples. Nevertheless, it has been reported that this fraction
probably contributes to the effects of apples on lipid metabolism [6]. Several dietary fibers
significantly decrease serum cholesterol concentration in human and thereby reduce the risk for
coronary heart disease [7]. Apple dietary fiber and rice bran, a predominantly insoluble fiber source
was reported to show hypocholesterolic effect in hamsters [8]. Apple fiber is among top five high
fiber diets rich in cellulose, hemicellulose, lignin, pectin contents with potentials of
hypcholesterolemic effect [2]. For example, eating two apples a day contributes 2 g of pectin to the
diet, which can reduce blood cholesterol by 0-10 mmol/l during the period of consumption. [9].The
lower energy intake associated with the consumption of fiber leads to a modest reduction in body
weight. Howarth etal., [10] concluded that the intake of approximately 12 g fiber per day for 4 months
in an ad libitum diet is associated with a decrease of 10% in energy consumption and a weigh loss of
approximately 2 kg. The aim of this study was to investigate the effects of daily oral consumption of
Apple-lite on body weight, some kidney functions, lipid profiles and histological structures of kidney
in rats.
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Materials and methods
Animals and experimental design

Twenty adult 16 weeks old, male albino rats (Rattus norvegicus), weighing 240-250 gm were
obtained from animal’s house of the College of Science, University of Baghdad, Iraq. They were
housed in standard plastic cages. The animals were kept in a well ventilated room, temperature of 24-
28°C with 12 hrs natural light and 12 hrs darkness. The rats had free access to tap water and dry rat
pellets obtained from local market ad libitum. The rats were allowed to acclimatize for ten days and
then divided into 2 groups; (10 per group) as follows: untreated control group, and Apple- lite treated
group which received 55 mg/kg b.w. Apple- lite orally by use of intragastric tube for 4 weeks. (Apple-
lite produced by the Arab Company for Pharmaceuticals and Medical plants MEPACO-Egypt),
compositions: Apple fibers (from Apple cuticle) 500mg and pure Apple gel pectin (from apple pulp)
50mg.

Collection of blood samples and biochemical analysis

At the end of the experiment, blood samples were taken by cardiac puncture and blood was collected
in clean EDTA tubes, then plasma was separated by centrifugation (3000 rpm for 15 min.) and stored
at -20°C. Triglycerides level was estimated by use of Randox kit according to [11]. Cholesterol level
was estimated by Randox kit according to [11]. The HDL Cholesterol (HDL-C) was estimated by
BioMaghreb kit according to [12]. VLDL composition and LDL cholesterol can be calculated with
reasonable accuracy by the Friedewald formula [13]. Kits of creatinine, and urea were purchased from
Spinreact, S.A. Ctra. Spain. Creatinine was determined by kinetic method described by [14],
determination of urea was according to the enzymatic method of [15].

Histological examination

Animals were killed and small piece of kidney tissue taken from experimental animals were fixed in
10% neutral formalin, alcohol-dehydrated, paraffin-embedded and then sectioned to mean thickness of
4 um. The histological examination was evaluated by assessing the morphological changes with
Hematoxylin and Eosin (H&E) stains [16].

Statistical analysis

Data are expressed as the mean + SE. The statistical significance was carried out using one- way
analysis of variance test followed by Duncan’s Multiple Range Test (SPSS statistical software
package) [17]. A possibility of P value (p< 0.05) was considered as significant difference between
means.

Results and Discussion: Changes in body weight.

Table 1, shows a significant (p< 0.05) decrease in the mean body weight of the Apple-lite treated
rats (from 244+3.80 g to 262+7.61 g) when compared with normal control group (from 245.8 + 4.26 g
to 297.8+4.65 g). According to Adams et al., [18] the reduction in body weight observed in animals
fed highly methoxylated pectins suggests that these fibers can be used as aids in weight management,
helping to control obesity. The rationale for the potential role of an increased consumption of fruit in
the prevention of overweight and obesity is related to relatively high content of dietary fibers. Dietary
fibers and, in particular, viscous dietary fiber, which are present in fruit in considerable amounts, have
been shown to increase postprandial satiety and to decrease subsequent hunger [10]. In the long term,
this may lead to decreases in energy intake and, thereby, in body weight.

The delay in gastric emptying and unstirred layer thickness formed in the intestine due to pectin
viscosity are the causes of a decreased intestinal absorption of glucose [19]. Most soluble fibers create
a sense of fullness in the stomach and may therefore result in lesser intake of calories thus helping
weight management and obesity. Fiber can affect energy balance and, as a result, body weight through
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a variety of mechanisms that lead to both decreased energy intake and increased energy losses. It has
been shown that the intake of sufficient amounts of fiber reduces the sensation of hunger. In fact, the
presence of fiber in the diet effectively decreases its energy density, and short-term studies show that a
lower energy density increases satiety and decreases intake [20]. Additionally, high-fiber foods require
greater mastication, which can contribute to the feeling of satiety because the speed of intake is
reduced. Likewise, the intake of viscous fiber or foods that are rich in this sort of fiber forms a gel that
increases gastric distension and reduces the rate at which the stomach is emptied. This mechanism has
been proposed as an explanation for the sensation of fullness and increase in satiety after viscous fiber
intake [21]. In turn, soluble fiber decreases the postprandial secretion of insulin [22], which may
contribute to satiety. Soluble fiber can also delay or reduce the intestinal digestion and absorption of
macronutrients, thus increasing feacal energy losses. In fact, there is a negative relationship between
fiber intake and the digestibility of fats and proteins [10]. Finally, fiber may also affect the energy
balance through its effects on release of intestinal hormones, such as Glucagon-Like Peptide 1, which
favors satiety and weight loss, although the mechanisms are only theoretical [23].

Lipid profiles:

Table 1, shows the effect of Apple-lite on the levels of plasma lipid profile. Apple-lite produced a
significant (p< 0.05) decrease in plasma levels of cholesterol (76.2+2.03 mg /dl), triglycerides
(61.2+2.86 mg /dl), VLDL (12.04+0.38 mg /dl) and LDL-cholesterol (17.94+2.10 mg /dl) when
compared with normal rats plasma levels of cholesterol (91.2+4.49 mg /dl), triglycerides (77.2+2.94
mg /dl), VLDL (15.44+0.58 mg /dl) and LDL-cholesterol (32.14+4.32 mg /dl). But plasma HDL-
cholesterol level shows non significant (P > 0.05) increase (46.22+0.76 mg /dl) when compared with
normal group (43.62+2.05 mg /dl). The lipid-lowering capacity of pectin has been reported previously
in rats [24].Similar effects were observed when apple supplemented diets were used [25]. It has been
recently proposed that polygalacturonic acid in the pectin molecule is responsible for the cholesterol-
lowering properties of pectin, and that viscosity could be an important factor in determining the lipid-
lowering potency of pectin [26] The metabolic effects of fiber (reduction of blood cholesterol and
postprandial glucose peaks) can be attributed solely to soluble fiber and, more specifically, to viscous
fiber [21], Viscosity is the ability to form gels.

It is clear that the physical properties of dietary fibers affect the function of gastrointestinal tract and
influence the rate and site of nutrient absorption [6]. In regard to the mechanisms of action of dietary
fibers, in vitro studies have demonstrated that some but not all types of dietary fiber bind bile acids
[27], leading to the hypothesis that bile acid binding, interference with absorption of bile acids or
nutrients in the intestine and excretion of bile acids are mechanisms whereby certain types of dietary
fiber lower plasma cholesterol. One possibility is that the soluble dietary fibers are producing short
chain fatty acids. Short chain fatty acids serve as a source of metabolizable nutrients for the rat and it
has been proposed that the sustained production and delivery of short chain fatty acids to the rat liver
and systemic circulation in some way modulates blood levels of cholesterol, triacylglycerol and
glucose [28]. The production of short chain fatty acids from fermentation of soluble dietary fiber over
time might also explain the observed lower energy intake of the rats fed high levels of soluble dietary
fiber perhaps by suppression of a hunger sensation. Because the distal ileum is the absorptive site for
bile acids, increasing viscosity as water is progressively removed from the luminal contents will
hamper bile acid absorption. This effect, together with physical binding of bile acids to the fiber,
causes increased faecal bile acid loss and is the principle mechanism by which fiber may reduce serum
cholesterol [27].
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Creatinine and urea:

Apple-lite produced a significant (p< 0.05) increase in plasma levels of urea (37.2+1.30 mg
/dl) and a non significant (P > 0.05) increase in plasma levels of creatinine (0.584+0.05 mg
/dl), when compared with normal control group (urea: 29.8+2.38 mg /dl and creatinine:
0.502+0.04 mg /dl) and as shown in Table 1. No available study has reported the effect of
Apple-lite on kidney function parameters, but the results of histological examination in this
study may support these results because they showed negative effects on kidney tissue, and
this may affect kidney functions. [29] Goetz, showed degenerative changes in the renal
tubules of mice treated with pectin. It has been said that pectin, a mixture of large
carbohydrate molecules of different constitutions, is probably not metabolized by the
mammalian organism, since a large proportion of the injected material is excreted unchanged
by the kidneys. The presence of casts of various kinds within the tubules can lead to
degenerative changes in the tubular epithelium is a well known fact.

Table 1: Body weight and levels of plasma lipids, creatinine, and urea in rats treated with 55

mg/kg b.w. Apple- Lite.

Normal control Apple-Lite group

Groups group (treated with Apple- Lite
Parameters 55 mg/kg b.w.)
Initial body weight. g 2458 + 4.6 244+3.80
Final body weight. g 297 8+4.65 262+7.61*
Cholesterol mg /dI 91.2+4.49 76.2+2.03*
Triglyceride mg /dI 77.242.94 61.2+2.86*
HDL cholesterol mg /dI 43.62+2.05 46.22+0.76
LDL cholesterol mg /dI 32.14+4.32 17.94+2.10*
VLDL cholesterol mg /dI 15.44+0.58 12.04+0.38*
Creatinine mg /dI 0.502+0.04 0.584+0.05
Urea mg /dl 29.8+2.38 37.2+1.30*

Values are expressed as mean + S.E of 10 animals.
* Values are statistically significant P <0.05 when compared with normal control.
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Histological examination

The present study shows some histopathologicl findings of kidney tissues. Histological examination
of both Apple-lite- treated and non- treated rat group shows tissues with normal histology (Fig. 1).
Renal tissues of Apple-lite treated rat shows aggregation of inflammatory cells (monocytes) around
glomerulus, fibrosis around Bowman's capsule and congestion of blood vessels (Fig. 2) and (Fig.3).
Consistent with the result of Goetz [29], this showed degenerative changes in the renal tubules of
mice. It has been said that pectin, a mixture of large carbohydrate molecules of different constitutions,
is probably not metabolized by the mammalian organism, since a large proportion of the injected
material is excreted unchanged by the kidneys. As to the changes in the renal tubules, the anatomical
evidence points to stasis of pectin may be as a cause. That the presence of casts of various kinds within
the tubules can lead to degenerative changes in the tubular epithelium is a well known fact. Our results
may be due to the effect of secondary metabolites result from biodegradation of pectin which may
have side effects on kidney tissue. From these results it can be concluded that there are negative side
effects of Apple-lite on histology of kidney, so as a further study is needed in this respect.

Figure (1): Section in kidney tissue belongs to normal control rat showing normal
Bowman's capsule ( < —<mal convoluted tubules ( ) (H&E=00X.
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Figure (2): Section in kidney tissue belongs to rat treated with Apple-Lite showing
aggregation of inflammatory cells (monocytes) around glomerulus (=)
fibrosis around  Bowman's  capsule ( <X ) (H&E)  400X.

Figure (3): Section in kidney tissue belongs to rat treated with Apple-the showing
aggregation of inflammatory cells (monocytes) around glomerulus (=)
congestion of blood vessels ( —) (H&E) 400X.
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Abstract

The Variation of crystallite size and strain of calcium oxide powder with the carbonate
temperature of calcium carbonate is studied applying Scherrer analysis method for
(111),(200) and (220) reflections .

The results show that size of the crystalline increases and strain decreases with increasing the

rang 1100°C to 1200 °C , but the changes are dependent on the crystallographic direction .
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Introduction

Though the Scherrer method or half maximum breadth method is a frequent measure of
mathematical distributions, its use has been limited in the field of X-ray diffraction. The
applicability of this method to the analysis of the line broadening of Scherrer powder pattern
peaks has been clearly demonstrated by Wilson [1] and developed by Klug and Alexander [2].

The oxide Mo, where M=Ca,Sr,Ba,....,etc are best obtained by calcinating . The
carbonates, dehydration of the hydroxide at red heat offers an altimate route [3, 4]. CaO is
produced on an enormous scale in many countries. Its major end is used as a flux in steel
manufacture, in the production of Ca chemicals, in the treatment of municiptl water supplies,
in industrial wasts, in paper industry and in non-ferrous metal production[5]. It is very well
know that the chemical reactivity of solids is strongly dependent on both crystallite size and
construction of strains. These two facts explain the importance of the mechanical treatments
of the materials in chemical technology in order to enhance the reactivity of solid. Thus , it
has been report[6]that is possible to carryout, by grinding at room temperature, solid state
reactions which to occur would ordinarily require much higher temperature.

Also the study of solid state reaction mechanism is usually approached either through
kinetic investigations [7-9].

This paper present for the first time , according to our knowledge the effect of calcinations
temperature on the crystallite size and crystal distortion (strain) in CaO powder derived from

the thermal decomposition of Ca@C 03 powder for 30 minutes. The calcinations temperature is
ranged from 1100°C to 1200°C .

Scherrer Analysis of Line f breadth

The first treatment of crystallite size broadening was due to Scherrer who investigated the

case of crystals of regular cubic. The angular breadth (f8) at half maximum intensity of a
diffraction line produced by the powder method is given by [10]

p=kA/Lcos8 . (1)
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Where L is the crystallite size, Ais the wave length of the radiation, ﬂ 1s the corrected
breadth (in radians), and @ is the Bragg angle, K is the Scherrer constant whose value 0.94
[11]. This constant depends on the definition of breadth 8 [12].

Also the Scherrer constant depends on the crystal shape and the diffraction line indices, and in
all cases to be not for from unity.

In a distorted crystal the interplaner spacing d will not be constant throughout and different
parts of the crystal will reflect at different angles. The broadening of the lines in the powder
pattern of in aggregate of such distorted crystals may be estimated from Bragg equation.

If the maximum strain in the crystal is €  the spacing will vary from d(1+ €)
to d(1 — €), and 0 will vary in a range numerically equal to 2€ tan@. Since the deviation

of the rays is 20 , the range of angle over which the reflexion is appreciable will be
[13]doubled:

B

" 4tan@

Where € the crystal distortion (strain).

To find the correct crystallite size, correction for instrumental factor has to be applied on
the breadth of the diffraction line. A number of methods have been proposed, some assume
the shape of the line, while others donot.

The two most commonly assumed line shapes are the Cauchy and Gaussian functions. For
Cauchy profile, originally made by Scherrer in his original analysis of crystallite size effects,
the correct crystallite size breadth is given by [14]:

B = Bimeas — Binstr oo 3)

Where B neas is the half width of the experimentally measured breadth and 8 j,c¢p is the
half width of the instrumental breadth.
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For Gaussian profile, which is more correctly represent the actual reflection profile and
instrumental profile, and the relation for the correct size as [12]:

B =Bleas —Biir e, )

The relationship is holding for both — maximum and integral breadth. Since the actual
profiles are never pure Gaussian or pure Cauchy [15]. These simple formulae have only
limited practical value.

W .
Since in the present case the full width at half the maximum,; > 1 the Gaussian

assumption seems to be valid Decouvolution was accomplished with the relation [4].

Results and Discussion

Broadening of an X-ray diffraction profile is normally caused by small crystallite size,
non-uniform strain within the crystallites and faulting on certain crystal planes.

The peak breadth of broadened line can be expressed interms of the crystallite size, hence
measurement of the peak breadth gives method for determining crystallite size. An additional
broadening termed "instrumental "arising from effects such as slit widths and wavelength
widths must be corrected for in order obtain the correct size.

Figure (1) show X-ray diffraction spectra for CaO powder at 1100°C to 1150°C and
1200 °C [16]. Table (1)shows the half width f8,,,0qs for line profiles and 8 for corrections
line profile with calcinations temperature for three reflections (111),( 200), and 220 the half

width decreases with temperatures increases from 1100°C to 1200°C . The crystallite size at
different temperatures was determined from equation (1). The strain values are obtained from
equation (2) and listed an Ision Table (2). It is apparent that the temperature of calcinations

has a significant effect on the half width specially above 1100°C when the conversion is at its
beginning .the values of B for curves (111),(200),and (220) reflections in CaO obtained at

1100°C  to 1150°C and 1200°C look different. This means that there is an amount of
distortion in directions perpendicular to the (111),(200),and (220) planes. This indicates the
anisotropic of the crystallites in there directions. Moreover as the temperature of calcinations

increases from 1100°C to 1200°C , the crystallite size increases progressively for the above
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reflections simultaneously and the broadening between the of (111) and other reflections
becomes smaller which leads to larger crystallite size (94.677 nm).

The results in this table (2) show that as temperature increases the crystallite size
perpendicular to (111),(200), and (220) planes increases when as, inverse behavior it observed
for strains. The above behavior could be understood by assuming that the particles of the
powder samples are formed by small crystallite welded in a mosaic structure and that the
corresponding grain boundaries constitute the main contribution to the particle the lower the
size of the crystallite.

Conclusion

1- The crystallites are highly an isotropic in nature and this an isotropic cannot be

removed until temperature of 1200°C is reached

2- Temperature has a prominent effect on the size of the crystallites and the strain of
sample

3- There is a considerable amount of distortion in directions perpendicular to the (111),
(200) and (220) plans. This indicates the an isotropic nature of crystallites in these
diractions.

4- However, increases in strain can explain this broadening of the profile.
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Figure (1): X-ray diffraction spectra for CaO powder at 1100°C to 1150°C and 1200°C
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Table (1) Experimental measured breadth [8,,eqs and crystallite breadth # for CaO

obtained at 1100°C to 1150°C and 1200°C for (111), (200), and ( 220) planes
Reflection | Temperature(°®C) | Boneas X 107° (rad) | px 1073 (rad)

111 1100 3.962 3.107
1150 3.141 2.027
1200 2.879 1.591
200 1100 3.455 2.486
1150 2.879 1.591
1200 2.617 1.045
220 1100 3.402 2412
1150 2.792 1.428
1200 2.530 0.803

Table (2) Crystallite size and strain for CaO for three planes at different temperatures.

Reflection | Temperature(°C) Crystallite size(nm) Strainx 1077
111 1100 48.481 2.699
1150 74.312 1.761
1200 94.677 1.382
200 1100 61.457 1.841
1150 96.029 1.178
1200 146.203 0.774
220 1100 67.268 1.191
1150 113.621 0.705
1200 202.057 0.396
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in Diyala province
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Abstract:

The study included sera diagnosis of toxoplasmosis which causes by Toxoplasma gondii
parasites which one causes of apportion for pregnant women with age between(20-50)
years. This study performed in period between ( December 2009 ) to( April 2010 ), who
visited the General hospital of Balddrose of Diyala province. We used direct latex
agglutination method for diagnosis.

The study included(50) blood samples for pregnant women had been more than one
apportion .(10) blood samples for pregnant women which had no apportion and without
infection with toxoplasmosis as a healthy group for control.

The result appeared the number of pregnant women infection with toxoplasmosis is
(27)( 54%) from (50) .(11) pregnant women(40.7%)with one apportion and (8) pregnant
women with two apportions (29.6).

The study showed the age group(20-30)year consisted the high percentage of infection
(72%) and showed the infections in rural higher than city infection (32%)

(Introduction)
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33le (e de ghaall QS Gilus (e Bl2e e 3 ke 4 (Polystyrene)
6 55 (8) dnmala (53 (52 Uslae g Lball I aaioaally slaiall

p s gaall 2l ) Adadla s0le e (Sodium azide) s O.(%0.1) S 5%
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i gall 3 jlasdl (oSS D positive control

£ 5 (e daadidll Hazay) S92 aida (5 i Jhae [gGg sy i)™
s sl ) 5 Akdall kel (e (%0.1) e
bl 3 jlawal) CallS _3Negative control

Jlad e Caida 5 Juas (nON reactive) amadial danll e Ja
adadlall salall (36 (%0.1) e @ smas ¢« Ghihll s Sodium azide

Jlenia¥) Gl (8-2) com Lo 5 Ay iy AaDUE L Leily s JolSy al) Jaind

Results &Discussion

8L 9 i)

Balaall el yal s giall ey pibia) 4t Jalsa elasd a3 Jae e (60) &) Al 3l b cilisad) J3e
Sl giall ol libian Jalsa sl a3 Juan e 50 Gl lisall ciled Cum alall 50l il 3 &y Uiy
3k de ganaS il giall o)y Glilas e eluil s Jias (control)s due (10)5

ilaall S ¢ 3 LA 6y ey Yl Caads [gM,IgG.(LAT)

2 sl Aol ] 2 el )
%72 36 4..30-20

%26 13 43.40-31

%2 1 43.50-41

%100 50 & sanall

Jala 3l 5al 135972 daws S A (30-20) Lpesdl 2l o Jala 3 30l 36 ) &l 58 oy (1) Jsaad)
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%14.8 4 0
%40.7 11 1
%29.6 8 2

%7.5 2 3
%3.7 1 4
%3.7 1 6
%100 27 & sanal

¢ Ol pe SO (%7.5) 5 Ul (%29.6)5 (%40.7) as) 5 8 el Blu) el Gee Jal sall sluill ALay) <
Ofiya ) 3aa) 53 el Jali) (gl Cuan 31l oLl s Aladll A e () 5S35 @l

) Glaal jall 230 3l B e Basd 5 el Jali) el G A sl G Alal) aba )l (A cadl 3 gan La
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daals (sub cilinical)s dagal) Jalsadl o yiad Ay Cladle dsas axe ) cadl 252y Laadl (10)A5Y!
el gy Al
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S 2l | 947, sl il | Negative %o siall Al positive Al
21 %20 10 %22 11 Al
29 %26 13 %32 16 N
50 %46 %23 %54 S 2l
27

(%22) Ao sall DY Sl 13)e Al 38 Jal sal eloall il giall ¢ Al g gaall il (3) Jsaa peaia s
0 (%26) Chael Lein (%32) Ao sall VAN cialyy Aipaall Luilly 4l dam OV e (%20) Sibae ! Loy
el e ST iyl 8 lal) A ol e s 138 5 il U Al Al A YL

& AT aall el i g s il s lal) JB b degall Ot e o I sl e 30 i
Sl 5 Lilall AL ) hams Al B i iyl B Bl el I3 Al g &5 e i )
o8 okl ala 5 il poall 038 53 dnall 4 jaall ane Liag Alilall 3158y Ll 130 oY) s (je 3 Lae
(14,13,12)0=ls ISy dal sall eluil) oy la il s bl Jis

e

il
Al KXY Al | alladl aae A yead) cilagl)

% dysiall | Cllmall i | Ok sl
Positive
Negative

Ol
41.6% 15 58.3% 21 36 30-20
53.8% 7 46.1% 6 13 40-31
50-41

10% 1 0% 0 1

2l 5 (%658.3) aday) il 3) Jadl ok & L alls Aubimall A el Sl 2 gidl) ol (4) Jsonl goaia s
A (40-31) G el Bl 52 (%46, 1) BaY) i il G B i (30-20)

i el ol 3 ¢(1999) din e B85 4w (30-20) Ow Lo s 1 Jlas Y b Aledll dlial) Lo 3345 )
caaldll c_:\:u JenumelS ale Jias er Lyl
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"Random 4:lsde geilda adgi 2 lgda o)y (Magic Square) 4ad) clay al) dl ja sl
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Abstract

We study Magic Squares, and it uses to generate random keys to cipher the Data and secret
information, by using Matlab programming.

A8l
Leie el slaall 3 o Ao Lalaall (5 yla sac elllia 5 clgy o o Lliadl o Cilesleall 5l (e gl 4001
el ?h (s AabaiNl sda prasaly alg Lgﬂ\ ?Ld\} ‘(Cipher Systems) sl Galni e\m\
& (Cryptanalysis) 3 88 Jidas ddae a5 ¥) il ddaal 33lae 5 A0 dlee &llla 5 «(Cryptography)
Jalaill g addll  A8dal) Sl (3)@}4& oaill syl 5 5 ail) Lealgal LSaall (3 k) WS aladin) Llee A
5 il Jle Wl il cile gl gLy o eaiiny 0 5eal) Ayl 3aL ) SV a8 Jolay dalls Al
M il lidal) e 5 sl 5 8 aints el sl Gail) LY Jsaasll Qs A g jaall 5ol S alasialy Jglasd
A 4l =ilieS (Magic Squares) A ysad) Sl jall aladiul ) 13a Wiay 4 3 )kt " Key
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3,88 ) aal il il Jygad 2% Cus ¢ (Binary System) Sbill aUaill ) Ll st o4 (Decimal) 4 pde
oail o duasil " XOR " Adleny 4 pmll Clay sall (e a5l ' Key" glitall go Lelalaiy (ASCII) Se)
@ e
( Plain text +Key = Cipher text)
(n2 S 1) (Zﬂjs.q)fxﬂ}m.«):@@Ma\mingMOﬂ@fﬁpﬁ\&céM\ el ca g
ol cany il haial gl Lgte il JUEY) G5 a ey sl JS 8 DA £ sane (S sy
2
cEiall e Jila dae gl Ay jand) Gl pall e Al ‘(@) @(The Magic Constant) sl
(g om a 880 (& (34) Sy 16 I 1 (e oY) platiuly (4x4) Lpand) Sy sall a0 o) (D) 52l
A pandl Gilag yall Alisa s (275305224) 2 (25 1 e ) Aae Y] aladiuly (5%5) dppmadl Cilag jall 22e
G 5l o sall (glal) Coguslall laiined S 43l Camy Apbianl) llanl) (g il oS ) 2 Uind Lila (358 Lad (6%6)
238 g (36 A 1 (e) dae Yl aladiuly (6%6) 4o ysad) il jall 2oe ga A8l D) podill ey 2 559 Ala2U
alal JSal (e Baamia ClulSail g saacly haul Jag cillee A (e (1.7745%10™) G5t a2l (8 ol el
 (4x4) gl gl

A B C 2S-A-B-C

D | 2S5-A-B-D | 2S-A-C-D | 2A+B+C+D-2S

3S-2A-B-C-D | A+C+D-S | A+B+D-S S-D

A+B+C-S S-C S-B S-A

e e e (5 s h s Sl i le diny Cagee gl US55 8 a il ykia 2 (A,B,C,D,S) o
) 5yl el e s Wili (A=16,B=2,C=3,D=5,8=17) & licm 3 315 ca el Jslall (e (i

16| 2| 3|13

511110 8

91 7| 6|12
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s g B Gilad)

s 8 ghal)

Jalal aubal) AJSJJAY\ o e yil) =y (ASCII code ) é.w\)“ 3’3 ‘;\ o_adt A yall (il Jogai A aglad) L.é
s sall s 5 Sl Cad AdS a s alide Se )y (128) Jibedl (S Cumy () dishy ey (A5 Slasledl)
L;ﬂ_‘_\l\ eUa.d\ < (90) L;\(65) O Ayl dlac Y dld 5adll oda ) . Lg);‘zl\ sl HacYi
cledle Jital s AV Sae Y1 aisidy (Zod) Acw) 58 &Y Cayall (1011010 ) 1000001 ¢

QAT PE RTINS RN PP P

FPNY ASCII | < aY) ASCII | < aY) ASCII
A [ 01000001 7] 01001010 S|01010011
B | 01000010 K| 01001011 T | 01010100
C | 01000011 L | 01001100 U | 01010101
D | 01000100 M | 01001101 V01010110
E | 01000101 N [ 01001101 W | 01010111
F | 01000110 O | 01001111 X | 01011000
G | 01000111 P | 01010000 Y [ 01011001
H | 01001000 Q| 01010001 Z | 01011010
1]01001001 R | 01010010
443 3 ghadl)
L AU Y Ll saty o 58 5 ¢ (mod 128) 33bs, (nxn) dbeds s sl cilay jall (e 4 giie Hl8 i Al 8
‘ 5 § ghadl)
A8l s A ) ey sall G salgid) (Key) 280 sdal) BV pe (KWL il aill pan Alany o 58
D YK L saa 5 Aakidi(XOR)
X XOR
Y
0 0
0 1 1
1 0 1
1 1 0

| kel (il e Jumas ol
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Ui () dus el gl paill e Jganll (Key) U] g jiball paill pany a8 ';sts d;w L
(plisal) 5 s yall) G hal) ol U5 poe 055

(13x13) somsll m yal alasisly s (UNIVERSITY) gl sl il i s )i 13 | ital)
cm

elin aladiuly (13x13) gosadl mpall Aol as8s ((ASCID ey ) malsll paill Jesi i dad)
(Matlab)J)

93 108 123 138 153 168 1 16 31 46 61 76 91
107 122 137 152 167 13 15 30 45 60 75 90 92
121 136 151 166 12 14 29 44 59 74 89 104 106
135 150 165 11 26 28 43 58 73 88 103 105 120
149 164 10 25 27 42 57 72 87 102 117 119 134
163 9 24 39 41 56 71 86 101 116 118 133 148
8 23 38 40 55 70 85 100 115 130 132 147 162
22 37 52 54 69 84 99 114 129 131 146 161 7
36 51 53 68 83 98 113 128 143 145 160 6 21
50 65 67 82 97 112 127 142 144 159 5 20 35
64 66 81 96 111 126141 156 158 4 19 34 49
78 80 95 110 125 140155 157 3 18 33 48 63

79 94 109 124 139 154169 2 17 32 47 62 77

Adaill U Ll agii o3 (mod 128) aladinlys (Ludill milie deadivall) (oY1 5 pdall el Laaf
L,,_?‘zlls c-uais L;\LC\J\
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Key | Key (mod 128) Binary
93 9301011101
108 108 | 00011011
123 123 | 00101111
138 10 | 00101000
153 25101001100
168 40 | 00001010
1 1| 01000000
16 16 | 00000100
31 31101111100
46 46 | 00111010

A ) cilag yal) (e Bl gial) ilial) 4 pdie jLad)

L.A\ L@Jﬂ};::.la_\@ﬂsas&.nm\ &\}%M\ QMJA\LJAEJ}M\M‘&Q@LMJ U'_I\JLﬂA‘ 3 ;\);;\eﬁ

01011101, 00011011, 00101111, 00101000, 01001100, 00001010, 01000000, 00000100,

01111100, 00111010

LAY sd (pag

==kl 58 (frequency test) 23 sl

bl A Slasl gl 2xe (ny)

(gLl uled) I 5% (1)
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O) Cun daal g4 n da Al ¥2 < 3,84 K13 Maal 0 <G LAY b e
.3.84 > 3.2 oYzl juial) g ade 5 (32 Joaa () y2,5 = 3.84

=kl o5l i(Serial test) Judeidl) L3 -]

01=10 ,10=10, 00=13 ,11 =17

3.2 <599 4de 5(5.99) (& L Sl o Adsaal) p2 Aed (b "lle y2 =32
OLEAY) < sla) a8 AL jd

=kl oS (Poker test) S g JLA) 22

X2=2aﬂsié:\,daﬂ\’ ckM\smF_nE:ji cabiall Jsh (m=4) U= i

2%) ds Aaaly? dad (2M-1) dus Ao Adaal) y2 ded e B3 OIS 1) Maals s JlsaY) ol Mlle
L2 <25 0¥ gl Jldal¥l ¢ 25 gl (1=15

(Autocorrelation) &I @Uaill LA 5 o(Run test) gloadl il < jlial @l

S Uil Y ey gt o5 3l 5 ) gial) A i) 216 ) gn SVL e pall il e Al o s (Y
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Text | X=Plain Text Y=Key | Cipher Text
U 01010101 | 01011101 | 00001000
N 00111001 | 00011011 | 00100010

I 01001001 | 00101111 | 01100110
\Y% 00110101 | 00101000 | 00011101
E 01010001 | 01001100 | 00011101
R 00100101 | 00001010 | 00101111
S 01100101 | 01000000 | 00100101
I 01001001 | 00000100 | 01001101

00010101 | 01111100 | 01101001
Y 01001101 | 00111010 | 01110111

AMUNIVERST
CECECRSORCE

(Y R aill
00001000 00100010 01100110 00011101 00011101

00101111 00100101 01001101 01101001 01110111

toh LS5 Jl 2 8 jals el paalae ) 4xshali (Say

00001, 00000,10001,00110,01100,00111,01000,11101,

00101, 11100,10010,10100,11010,11010,01011,10111
AU <) gladl) auiid N jAdal) (alll da Bayi 1) L

00001, 00000,10001,00110,01100,00111,01000,11101,

0o1o1, 11100,10010,10100,11010,11010,01011,10111

t Y gl paill Jsas

) 3 ghadl

Al aalaa )

0001000 0100010 1100110 0011101 0011101

0101111 0100101 1001101 1101001 1110111
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a2 a8 XOR Adeny (Al il yall 3 Al giall) padiad) Fldall e jddiall Gaill Jalas ;A 3 ghadl)
sl sl paill Lo Juasil ASCII) 3 24

Cipher Text Y=Key X=Plain Text Text
00001000 01011101 01010101 U
00100010 00011011 00111001 N
01100110 00101111 01001001 I
00011101 00101000 00110101 \Y%
00011101 01001100 01010001 E
00101111 00001010 00100101 R
00100101 01000000 01100101 S
01001101 00000100 01001001 I
01101001 01111100 00010101 T
01110111 00111010 01001101 Y

University : ol gl gaill Je Jiasid

sCilna gil) g ClaliiiuN)

slaliiiuy)

0553 (5%5) ol (53 (5 ymad) oyl (o Cua cAiliaa 55 A8 Al LA () 5SE Al e el aladiuly - |
Do o€ Ciraay Cun (4 sle (275 )40 3 sl miliall 22e

Al sl alal) plan ) ol LaaY) @ lial 400 sde B8 51 e llias 4y ) cilay jall alasinly -2
1 ba il
gl y sl M laial My sala Jad) 5 LSl il A5 ) o dse - ]
Lot 3aliied il gladll de
el il 53 4 panll Gl yall alasii) A s gl

s ) Ailens oy Slen aal e ) 53l 03
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2008 ‘odj‘ﬂ\ ¢ fuala ML»J&&..\SJAS\ LUMJ‘ Slag yall LfJM‘ sladl) Jsa ;\M\JJ RIVEQRITOY cgg).«y\ 2
1997 ‘:%:\;}ljﬁﬂ\ Aaaall GM‘ PN ¢ eYlae p g cL;\\AAA.“ -3

4-K. Pinn and C. Wieczerkowski, Number of Magic Squares From Parallel Tempering
Monte Carlo, ar Xiv:cond-mat/984109v1, Germany, 9 Apr. 1998.

5-Stallings, William, Cryptography and Network Security Principles and practice, third
edition, prentice-Hall of India, New Delhi, 2005.

Vol: 8 No: 2, April 2012 17 ISSN: 2222-8373



DIYALA JJOURNAL FOR PURE

WNIVERSI'
ULFGECESCECE

LA Al sl 4d jead) (s Hemolysin G sasgd) oz 33 i)
Sl Cmbian i 30 (0 A g 2l Vibrio cholerae
gy (bl 5 glagal) plla AN a0l aaa) ) dasa

Vibrio \s Asd dlaal) 41 5—al) (—s Hemolysin Osa¥ sasgd) o 5 gl
Jeuls Omban (o 0 (0 A g2l cholerae

o gy (bl (g glagall lla AN Lo Ba¥ a0 sl ) desa®
Ll il 5all Aty eyl 5 2805 ) digll agmeAlaY) Luad ¢ i

ol Rl lall RIS 3Ll sl o
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Abstract

Diagnosed 26 isolate of vibrio cholera was isolated from clinical sources responsible
of causing diarrhea. All isolates showed high productivity of hemolysin by different
efficiency. Semi quantitative screening on a selective solid medium (blood ager additive 7%
blood) showed that all isolates have the ability to produce hemolysin as indicated by the
formation of clear zone around the colonies.

The selected isolate characterized as Vibrio cholera AMKG6 based on its high
production of enzyme and used in the present study. The optimum conditions for hemolysin
production by submerged cultures (brain heart infusion containing 3%Glycerol) with an
inoculums size of 3x10° CFU at an initial pH of 8 with shaking incubation at 35°C, 150
cycle/min for 24 hours.

Vibrio cholera , hemolysin production

Vol: 8 No: 2, April 2012 18 ISSN: 2222-8373



DIYALA JOURNAL FOR PURE SCIENCES

LA Al aal) 4321l (s Hemolysin Gz sasd) a3 g )

Sl Cmbian i 30 (0 A g 2l Vibrio cholerae

gy (bl 5 glagal) plla AN a0l aaa) ) dasa

dadial)
5\3}]\ [SEEIVE) MALJ\ d}ﬂ\ M\AJ eﬂaj\ ;1;.1\ @ cm\} dS.m.\ J.u.\.u.d\ J.\L;.“ UA\JAY\ ?M \)ﬂ}ﬂ\
o 1l &I L p<G AL | aaias 3 Aallaad) e g 30l AlaY) Vs Al s L sicpbadl (e S dlaey

B g)_yall Jal san JER P dua gyl e LSOl e W el GJ\ AABLAY\ da\}d\ e andl dgag LA\ ML;AY\ alaa
Glay Y1 Jie QN 7 (5o AV e s (o180 QS ) e Lewany 32 5 AU Virulence Factor
@) demy o) D e ) LS AdliAall L iSO e 23] IS i g Ao g8 (6K a8 ol gal) oda (Al bl
el el e (e a3 oK1 LA Lol g Uy S0 e Jiinma 51 2 ke IS 851 punll Jalse e Jale

1] e (313 ISy (g jal) Blaa) o et sae g1 505 54 a0 Y)

LeahlE g ¢y yall Sihaa) 5 4 grall GLlaD Leda 53 1 35 pucal) Jal so (e paed) 1l oS00 Ly iS5 i
LAl 5 Endotoxins dalall cibladl) fe aaell Lealiil 5 Aisall elead didasall 40Ul LA Slaily) e
| 5S4 Biciall Enterotoxins 4 seall Giiladll Leaa| s 15 Gauais 3 5 Exotoxing des lal)
5 Cytotoxin il XS 5 o), oS Uy iS55 5) juia Jal 5o aal (e 203 3 5 (Choleragen)Cholera toxin
[2] c_ah\s.\.ﬂ\ O L;);\ &\}JY fuha\ sHemolysin

Al yay) ilaa) é "aal g " e <Exotoxins 4usa GJ\AJ\ GULLAN e ey ngll\ Oty gl anly

el a2 1 LDA o LA 228 giw‘@u}m\a\u\@ﬁ&@ujuM\mi@; o ili DA (e

Hemolytic edﬂ bl Allasll ddlca) 4 on Olllad LAl s3] .[3] Ol s—ally i Erythrocyte

s by Lialy i )l U (m je 288 ),k [4] Cardiotoxicity s Enterotoxicity ba—al (—a activity

O sased) o 53) 2 Y (Bl Gy pall dpaas ol sSI G S e G sasgll 33 2L e s adll ) Al Al
Al Y Glaa) 8 Maga M) 93 canly (3

Jead) (30l g 3 gall

(o) el dadiia (5 S jall dauall i (e Vibrio cholerae L yiSe (e 4 3226 e Jsaall &
daadtual (@) ylall s [5] Holt ef al L,’J 2,04l Bergey’s «aisai e Talaie) 4 5Kl Y el (andlds A
ol A i 5aS LAY A el Ciliaall e sliie YU s [6] dnadlall daall deliie 18 (e

Al Al Bk Ge O sarel oo i) L) LG 8 LSV AL Jall apanil |l o1 G S (e Al e 26 A
Y jall ekl and AL 2l

o Al Ll parinne (o ¢ 3o i GaenY saned) L) G L8 (e (5 paill Ay S Y Jall iy 2
dan delu (24) s Giias &3 (Stick oA e aladiul aall dany e Ay gla Blk) ) gdaal) ISY) daug
:\:m\_\l\ U'_l\‘).qa:mmj\ dP eﬂ\ Aas LBLL\A )}@J: L;}l u.».a;.“ 3da g\.@_“u\ Az g J*:\S\}A g_q}).k At :(37) 3)\)&
adl LA Jlas e b Sl oda ALE e oy Jay 3 (B-hemolysin) G ¢ 53 (e Lol s Jlaill IS Cuny
Aol @l jeriunal) Joa Jlaill B ol 5 Y sangl) a3l Lealiiy o) jaal)

Vol: 8 No: 2, April 2012 19 ISSN: 2222-8373



]
T
ch -

DIYALA JJOURNAL FOR PURE SCIENCES b} r%

LSl Al aal) A 3ad) (s Hemolysin Cra sasgdl a3l L)
Juls Cmuan (a0 0 A g 32l Vibrio cholerae
gy (bl 5 glagal) plla AN a0l aaa) ) dasa
Y Alad
A LA (Blle alaainly CpnY sasell Lalm) SSY) Y el sl 235 JSI A seal) Allal) duglie cilee
7] 38U U8 (e datiall 4 Hhall a5 Dl ¢ paall
Oty ganed) 2 33) Allad s

el pall by S 3lle e ilile | Adlaly ay 1Y) Allad 050 [8] Bottone s Namdari 4 b ciaicl

Oman g (237 Aaon gleally Q) i s g 8 Apalil) |l SH L 5K WA 5 ) paliiosa) e yille 0.5 )

LA bl yiesils 544 a5 Jshy (Pl Glbhaall Sleay 8 & Alfy 60 B2 37 5)) s A2

e sille 0.5 ae peall pall @l S Glle ALl (Blank) sS)) Jolaadl juaa | jeall aall &l S e dllaidll

zasaill (e (S aad) ) e (Haemolytic unit) dallaill 4ladll cilas s «(PBS) oalall il sdll ¢ 510 J slaa
Al (e %50 Zly a3

Y pasel] M) GSY) &, 10801 AL jull spsns
a Y Mali) V) AN L) a5 Ayped) Allall Agie Loy e Al AL e slaieYl
) il 5l 53l e el 3 (s g

Goall w2y e ) bl A Jlesialy @5 ¥ sanel) Zl0) 8 5 laal) A el 3elS < il
Oy sasel) z L8 Jaw s Minimal media(MM) Csa¥ sarell U Jass 5 o Laall 5 Calil) aii (3 30 Jas 5 ¢ 533al)
Blood(1%)+MG L5 5 Blood(1%)+ MM 2 s (( MGmedia)

d)\}ﬂ\&;ﬂeﬁc‘)ﬂ;\hzsomrgja});aé‘)bdé‘)% IOOM&M\:\:\;\J‘)X\LL&}Y\ GEVS-TN
sadl 37 5, s Aa L, Analally G))sall cuas 5 3x10% cell/ml S i Sl 2l e jille Danay
a8l Aade e lid & gl ‘; dye I @ f— 4383 15 3l (:\35\3.)/3)}.3 7000) ic yn &}JJ’.J\ A ?3 delug
XY Allad

CY sasell ZU0Y JiaW) a9 puel) a8 (s

(6- 6.5- 7- 7.5- 8- A xie i s 5o L8 5L Jass ol a2l g laal) 5 i) ais (3 pa Jaws 5 padil
LOmaY sane) ZUEY iV s 5 puel) 6850 20a1 8.5)
Oty sangll LY Y sl (e ) aad

3x10° cell/ml S i (s Sl Gl (e 20 Loy § s s )3 a8 ) 53 Elaall g B w5 ye o g cl
(:\35\3.)/’5‘)}.3 7000) :\L).m.\ &}JJA!‘ A.u 63 el (24_48_72) 32l 9573)\)& :\AJJJ :\_\‘atA.“_i LL»}Y\ Ciliiang
Y Allad sl dadaa jlid) A pul A4 e UK 31 aan A380 15 52

Vol: 8 No: 2, April 2012 20 ISSN: 2222-8373



]
T
ch -

DIYALA JOURNAL FOR PURE SCIENCES DL 1)

LA Al aal) 4321l (s Hemolysin Gz sasd) a3 g )
Sl Ombaa i 34 (3 U g 2l Vibrio cholerae
gy (bl 5 glagal) plla AN a0l aaa) ) dasa

Oty sasel an ) 2B SV s S jaae Baal

a2 WY 3% 5S4 (Glucose-Sucrose-Dextrose-Maltose-Glycerol) 4xis SI jaliaall .S & jial
3x10° S oSl Z Bl (g 2% dais 8 (g oad a8y 53 glaally Qi i (350 T g el penY sl
(4383 / 5550 7000) de s & 5 5all 25 &5 el 2453d 375 ) sa da ay daalally bl sY1 cias 5 cell/ml

pa Y Alad il Aiaa i) Ayl (B3 e S 39 pen ¢ AR 15 5ad]

leie sl sl 94(0.5-1-1.5-2-2.5-3) Cianai zlY) oy (& JsyulSl) (e Adlida 380 55 il
Y Zly i)

Oy saned) LY Jia¥) (a5 il )l s

a0l WY 3% 5S4 5 (Pepton-Trypton-Urea-NH3) Ciacai cpag fill jalias oyl & yidl
SO sangl)

s il yuaall i) 5 S yaas

) 8 a5 3a] 05(0.5-1-1.5-2-2.5-3) et i) Tans s 8 0y sl (po Ailisa 380 5 & pidl
Gty sangl)

Oy saned) ZU0Y (all 3 ) ) da )3 (s
25_30_35_) Chiacal Aalida BB Q\AJL uHY}A;\«J\ a)d\g Al :ﬂ‘)d\_\ CASA‘ Ctu}!\ .L.uj (pan
Y gasgll ZUSY SBall 3 ) pall da 53 2071 (37-40-45
O sanell Zl0) (84 el il
801a Aan Citms o8 GV sl o 3 Aainall Ajally Y by o lasts by aa B0 28l
Stationary 4S,aie e dumlsy S8l ¢ 120rpm 4= mu (Shaking incubator)e ) dials & J Y1 <37
oY saned) U] 84, sqill 8l aaail incubator

MM\J Z-ladl)

w. ;...n }d. ;‘
Vibrio ) 58l Glaca L) e ") duadidia 5 58 sall daall yiide (e 4y 1854l e 26 Slo J gl o

Aalaia J (e dexdiaal) Gk 5 [2] 2 205l Bergey’s s e Malaie ) aSUl Y Sall asisi vl ccholerae
el AWal Api E 20 Aai il fudlall Al

Oy sangll a3 218 e b i A0 e (g il

pad) JST e 45 la Gl (e Lgaiiy Y sanel) o0 33) 2L e 2601 4 Sl Y Sl aan 4 < ) ‘
d&eﬂ\dﬁéﬁuﬁyﬂ\@uﬁ)@h\ Aclu 24 saal 5(337'5)\);2\;)3.1%_\;4;}95)1463 057 Al Caliadll oY)

Vol: 8 No: 2, April 2012 21 ISSN: 2222-8373



= e e =t Ve waw

LA Al aal) 4321l (s Hemolysin Gz sasd) a3 g )
Sl Ombaa i 34 (3 U g 2l Vibrio cholerae

gy (bl 5 glagal) plla AN a0l aaa) ) dasa

N

DIYALA JOURNAL FOR PURE SCIENCES

CilS L g 53 O Y sasell a3l L) e Y el 038 LS e AV Ol jasive) J e dilad Al ) selay Sl JalS
(1)) daizn o LS Y ol o3a Lgtiaal il ddldl) dlaiall jlad il

O gangd) a3 Lghiaa) (Al Jladl) ) (1)J g2ad)

W& a9 Al jall a8

1

AMK 1

AMK 2

AMK 3

AMK 4

AMK 5

AMK 6

AMK 7

AMK 8

AMK 9

AMK 10

AMK 11

AMK 12

AMK 13

AMK 14

AMK 15

AMK 16

AMK 17

AMK 18

AMK 19

AMK 20

AMK 21

AMK 22

AMK 23

AMK 24

AMK 25

Q| | & A Q| | W N A U N W A U A N =N =] =] QN W W N -

AMK 26

Vol: 8 No: 2, April 2012

22

ISSN: 2222-8373



— o = e

YALA JOURNAL FOR PURE SCIENCES

LA Al aal) 4321l (s Hemolysin Gz sasd) a3 g )

Sl Ombaa i 34 (3 U g 2l Vibrio cholerae
gy (bl 5 glagal) plla AN a0l aaa) ) dasa
o sasell Al SY) ALl LAl

a3y ML) HASYI AT all SLa) a5 A eal) Al Ailia e s A eSS A 3l e alaie YL
640 Aladll CailS 5 (5 AN DY oall Ay 4 Hlie A lad o) g lal 3 AMKG A 32l (b 5 e sangll
(2 Jsaall) silile/sas

Oy sasedl Z Y (Bl oy Hlall e

Al aill lallate LA JMA (e GaenY gasel) 2LBY Bl Cag Hlall et o3

Vol: 8 No: 2, April 2012 23 ISSN: 2222-8373



= e e =t Ve waw

LA Al aal) 4321l (s Hemolysin Gz sasd) a3 g )
Sl Ombaa i 34 (3 U g 2l Vibrio cholerae
gy (bl 5 glagal) plla AN a0l aaa) ) dasa

45 gaal) Aad) dulia aladinly < Jad) (e gilall Cppead gasgd) Aallad (2)d 5o

N

DIYALA JOURNAL FOR PURE SCIENCES

(Silila/Bas g) A dladl) W a9 Al ad) a8
80 AMK 1
80 AMK 2
80 AMK 3
160 AMK 4
320 AMK 5
640 AMK 6
80 AMK 7
80 AMK 8
160 AMK 9
80 AMK 10
80 AMK 11
320 AMK 12
320 AMK 13
320 AMK 14
160 AMK 15
80 AMK 16
160 AMK 17
160 AMK 18
80 AMK 19
160 AMK 20
640 AMK 21
320 AMK 22
160 AMK 23
320 AMK 24
320 AMK 25
320 AMK 26

Vol: 8 No: 2, April 2012

24

ISSN: 2222-8373



DIYALA JJOURNAL FOR PURE SCIENC

]
T
-

s

LSl Al aal) A 3ad) (s Hemolysin Cra sasgdl a3l L)
Juls Cmuan (a0 0 A g 32l Vibrio cholerae
o gy i) (5 9lagall pllua 2l Ao e -l A il dasa
a3 YY) eyl dan gl ial

i) el T sl 2aail i 5 3 5 A g SN jaliaaall (ga il sina B Adlide age ) Jabas ) o )

g;—“-gjﬂ Lo W O (1) S8l (4 A sall il i V2 cholerae b iSd AMKG o35 Aall e G sasell £l

JiaV) s sl s 5 yillefsan 5 640 Alladl) dad Canly O GranY sanedl an 3Y dpalii) Jeb any pleall 5 Qlall a5 5

il cpa o8 yille/ Bas g 80 L a8 Adledy 5 5 ad e %] 4 Ciladd) Minimal Media daw 5 43l o5 ¢z LDl
il /538 5 40 Al il 3 «(MG+1%Blood; MM; Nutrient broth) s ¥ 8 a 531 Laal)

22 ) Y i i g vl o ) s

ALl s g T g a2l sl pangd) o 3 2L (o de AMK6 a8 4 jal 5508 ol jLial caty

640 Cxls AMKG Alaal) 4 3all (e ¥ sangd) oy 33Y Allad (o) () (19-6) O a5 i Adlide S g 50

8.5 () saill oy (8 s puel) ) A P i) die s 1Y) Alad ClID 5 8 Sun g ued) W80 e ilile/sas

57.55 7 A syl (Y aad vie yililefsan 5320 Adladll CulS a8 yililefian s 0 Aalledl) cily Cim 9

¢ 6.5 5 6 sael) oY) e Hille/aan 5 160 (N Cibias 3 (5 pued) () A (aliad) ae Adladl] Cuadds)
(2) &) (8 ia e WS

peand) 3o

Aobu 72-24 On S ) 5 Adlide 4k ) 23 (5 AMKG ad) A jadl 8 (e oY ganed) g 33l daals) & pdl

A Cialy 3) (paal) e Aol 24 2y CuilS o Y ZLBY ) L}'AQ\BAAQ;\G_‘:\:\.’J\QJ@_L‘J_G) JSEN (8 e WS

& Doty i Gl Y ) ol se e am Gaen sasell a3 O ) aa g Ly s Gililfias 5 640 dalladl)

AR (e ol 4y 31 G ety Guandl 553 50k 30 5 Aol 24 amy DU Adlad e f ()5S 1 alid) e sl ) shal)

[9] A LSy (& dansa LS cgaill o sl sk dglay 5 o le 5l shall el (2 5ok (o3 s ol 3] Allad

Al 20 & L) umall sae o) Caniasl A 5 il Gany L ol ) el yall 4 @)Wl W13 5 chydrophila
[10,11]

2 Y 5 Al 5 e S jaas

Adlial S (a0 3 el Y1 U e 4 ) 5 (g el GISH IS 5 sai b ol dans gl i S i

bl (B O S Bam 5 jabiaS (JsmnlSlg Sillall ¢ 5 sl ¢ 55 pSalle 5 5 ) Aabiaall g0 SN abiaal

o gee LSy ¥ sl L) (A Q) S I g€l e (g gimal) oo 3 dan sl o) il el 5 o 5

Jasis ) o5 AN s )SI jalias aladind e daliy) il yillefsan 5 2560 Aodladll cazly 3 o(4) JSal
(s e sille/zas 53205 640,640¢ 1280 W 58 4ty 5 558 KI5 5 illall ¢ 5y Sl ¢ 5 yiusSal)

5%352.5 5251.55150.5 45V 381 5 il (Js_penlSl) 0 S0 jaaall i) 38 i) g i jal

3 e a3 58315 e oY sng) 340 Aal) 8 dm 535800 ) J s (5) SIS (3 Al ilil) &yl

O %2.5 S5 et @lliyg 963525 dad aie yilile/ 5an 5 2560 iy )5 30U Aldat Alad e cilas
Y el a3 Y JiaY) 38 Sl J g pmanlH

gl Jie¥) 58S AU 5 cpn s il jhae

o A3l e Y el ) (8 (Lsel 5Ly s ey si) Adliaal) dm s Sl o) 5505
Gialy 5 GV sapell Adled el o) (6) JSE 833 ) ol i) i 28 5 Lgia JSI943 35S 5 150 U L U AMK6
Alladll il Lai ¢ 2L JiaY) cim 5 58l jaae el 3 (sindl e (s sinall Jaw gl 8 cilS jilile/3as 5 2560
Sl e sille/sas 5320 ¢ 640 ¢ 1280 (& Lise) 5 oshill 5Ly sl aladiul e ¥ sasell

Vol: 8 No: 2, April 2012 25 ISSN: 2222-8373




YALA JOURNAL FOR PURE SCIENCES

— Ve = -

LA Al aal) 4321l (s Hemolysin Gz sasd) a3 g )

Sl Ombaa i 34 (3 U g 2l Vibrio cholerae

gy (bl 5 glagal) plla AN a0l aaa) ) dasa

Cedal 59%352.5 525 1.5515 0.5 481 5S) il il ¢ sall) (an s S50 jramall JAaY) 58 Al oyl yin il
Alad il Calass 3 G sl 3 55 (3305 vie GaaY sanell L] (8 A )35 330 ) J sean (7) JSAN 8 Asall il
o) O S 962 58 5ill vie yilile/san 5 1280 La )28 ddlad 5 o siull (6% 150.5 SIS vie yille/ 3as 5 640 Lo 8
Y JaeY) 58S il 042 5 il yuie) 5 yilile/ 3as 52560 Sl Al 5 %3 52.5 52 pS) il die Cila a8 dllaill s

oY sangl)

oY) Y il 5 ) el

5 Orea¥ sasell 3] Z Y 245 225 G Adlina B )l s Sla s |l U L S e AMKG ) A el Cunas ‘
aa Al sl pall ala jasab ) die G saned) ZL8) (8 Ay Hx3 300 ) J geas (8) JSAN 8 Al i) & L
3052550 ds 0 e Sille/ian5 12805 320 (s sasell Aflad Cualy 258 AaliiY) (midl 5ai 3 (e
2560 Aduadll dad cazly 3 237 535 5 pall cila jo e CulS Y saned) oy 55V Al (el gl s e
Sl yillefsans 0580 N Adaill Jusil 45 540 50 pall cila o die aliy) (miaiil cale 28 ¢ yillefsas

s

oY sasgl) U 84 5l il
o2 ) L 5335 (9) SN 8 LS el o pdal 388 (ot sangl) g 30 i) 8l jaill 5 Ay sl 5 )yl oda iy

2 ille/sas 5 5120 Adladll caly 3) A883/3 553 120 A o &by jaill aladiuh AMK6 Addsal) A jall (e G sased)
bl /8as 9 2560 <lil) die ddlasdl) ChilS s

nutrient broth  brain heart minimal media minimal media MG media ~ MG+bloood 1%
brith +blood 1%

‘_,a)}.‘lhu,!! &

AMKG6 1533590 b 580 Al A3 (ha Copmasd sl g5 LY Jia¥) (o 30 gl pan (1))

Vol: 8 No: 2, April 2012 26 ISSN: 2222-8373



DIYALA JOURNAL FOR PURE SCIENCES
LA Al aal) 4321l (o Hemolysin G sl a3l g
Jea¥ls Cbuaa (w4 (0 A g jal) Vibrio cholerae

gy (bl 5 glagal) plla AN a0l aaa) ) dasa

Jlaill 3,8

6 6.5 7 7.5 8 8.5 9
i) a8y

LY pasgd) o 3 L) (B g gl o8 1) B (2) A Jedd)

55

24 48 72
(lela) duiash 5aa

Croed pangl) Y ) cpand) Baa (3) JS&)

Vol: 8 No: 2, April 2012 27 ISSN: 2222-8373



DIYALA JJOURNAL FOR PURE SCIEN

LA 4l aall 4152l ¢, Hemolysin Cses gasgd) a3 )

Sl Cuaa i 10 (0 A g 2l Vibrio cholerae

f@
[l
&z

gy (bl 5 glagal) plla AN a0l aaa) ) dasa

Jlaill 558

Glucose Sucrose Dextrose Maltose Glycerrol
S s

AMKG 135 U 58 Al ALl (a g s a3l I o AL 40 1) sobuaall i ( 4) Jel

Al 3.8

0.5 1 15 2 2.5 3
Yo 32 S paa S

O pag) 33 ) (A (A ga S seaaS g mnlll ARNAY 380 A1 LA ( 5) Jodd)

Vol: 8 No: 2, April 2012 28 ISSN: 2222-8373



DIYALA JJOURNAL FOR PURE SCIENCES

LAt A aall A3l —a Hemolysin Cue¥ sl a3 L)
gl (i (ua 4 o A g j2all Vibrio cholerae

gy (bl 5 glagal) plla AN a0l aaa) ) dasa

Oz §

pepton trypton urea NH3
2 9 A Jdaa

AMEKG 1 550 b 560 ) A3 (o o sisgd) o3 L0 (B ALY Al g 501 ol il (6) S

Jlaill 3 &

0.5 1 1.5 2 2.5 3
%o i 3 A suaa S

AMEKG 1l 588 4 A8 ddaal) A jal) (ha Coaead gangd) oo 3) gU) A Qgfiaal) (e Adlia 381 5 5 (7) Jsd)

Vol: 8 No: 2, April 2012 29 ISSN: 2222-8373



LA 4l aall 4152l ¢, Hemolysin Cses gasgd) a3 )

Sl Claa a0 (0 A g 2l Vibrio cholerae

gy (bl 5 glagal) plla AN a0l aaa) ) dasa

32

]

(p) B0 d cla s

AMKG 154358 U 58 Ataal) Al (ha Coped st a3 i B 51l A 3 il ( 8) s

Ja 54

shaking stationary
Ay seill gl

AMEKG |l 588 L S dtaal) A jad) (pa Crea gangd) o ) ] (4 4 gl) il ((9) Jedl

Vol: 8 No: 2, April 2012 30 ISSN: 2222-8373



DIYALA JOURNAL FOR PURE

ch

DYl 1)
[NIVERST
k1 i

LA Al sl 4d jead) (s Hemolysin G sasgd) oz 33 i)
Sl Cmbian i 30 (0 A g 2l Vibrio cholerae
gy (bl 5 glagal) plla AN a0l aaa) ) dasa

Jél.aa.d\

Bl el dahae LSS ) pal uall o o) (1994) Gea ) 2e e edle 5 -]
Vibrio LS dalae e Ga GBial) 55 ) m 3 andl 55 41 53 (2009) at ) ) 2ane ¢ i 22
Alany daals | ALY CLasll 5 481 ) ) duaigh) agaa Ay sl Gl pall aladiuls cholerae
3- Tomita, T. and Kamio, Y. (1997). Molecular Biology of pore—forming cytolysine from
Staphylococcus aureus, alpha and gamma—hemolysin and leukocidin. Biosci.
Biotechnol. Biochem. Vol 61 (4) : 565 .
Takahashi, Y.; Sato, Y. ; Shiomi , V. V.; Cantraelli, T. (2000). Mechanisms of
chloride secretion induced by thermostable direct haemolysin of Vibrio
parahaemolyticus in human colonic tissue and a human intestinal epithelial cell line. J.
Med.Microbiol. (49) : 801 — 810 .
5- Holt, J. G.; Krieg, N. R.; Sneath, P. H; Staley, J. T. and Williams, S. T. (1994).
Bergey’s Manual of Determinative Bacteriology. (9th ed.). Williams & Wilkins,
U.S.A. PP: 190-191,254-255.
World Health Organization. (1997). Guide lines for cholera control. WHO Regional.
Office for the Eastern Mediterranean
LS dhatl) jo 5 dhatl) VLW Gan &5y J e | (2001) . asls 2eal 2S¢ a8 27
daalall aslall A0S jiiale Al 4 sl cilibiaall Whulbis 5 (aia yall e Vicholerae
L4 patiuall
8- Namdari, H., and E. J. Bottone. 1990. Microbiologic evidence supporting the role of
Aeromonas caviae as a pediatric enteric pathogen. J. Clin. Microbiol. 28:837-840
Oreilly , T.and Day ,D.F. (1983). Effect of cultural conditions on protease production
by Aeromonas hydrophila .Appl.Environ. Microbiol. Vol 45 (3) :1132-1135 .
10-Honda,T.and Finkelstein,A.R.( 1979).Purification and Characterization of a
Hemolyin Produced by Vibrio cholera Biotype EIl Tor :Another Toxic Substance
Produced by Cholera Vibrios.J. Infection and Immunity.Vol 26(3):1020-1027.
11- Yamamoto,K.;Ichinose, Y.;Naksone,N.;Tanabe ,M. ;Nagahama,M.;Sakurai,J.and
Iwanaga,M. (1986) .Identity of Hemolysins Produced by Vibrio cholera Non-ol
and V .cholerae O1,Biotype El Tor . J.Infection and Immunity .Vol51(3):927-931.

4

6

9

Vol: 8 No: 2, April 2012 31 ISSN: 2222-8373



	31013.pdf
	31017.pdf
	31018.pdf
	31020.pdf
	31024.pdf
	31027.pdf
	31031.pdf
	31037.pdf
	31040.pdf
	31042.pdf
	31049.pdf
	31054.pdf
	31058.pdf
	31062.pdf
	31068.pdf
	31075.pdf
	31082.pdf
	31975.pdf
	32063.pdf
	32067.pdf

