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ABSTRACT
The objective of this work is to prove that for each smooth closed 7-connected manifold M™, with py (M™)#0
and n>17, there exists a -countably infinite family /X @) of smooth closed manifolds which are mutually non-
diffsomorphic, in fact they have different homeotopy types but the connected sum of each with M" are diffeomorphic.
[where P,(M™) is the second pontrjagin class of the manifold M.

INTRODUCTION
In [19] C.T.C. Wall asked whether subtraction is
possible in the monoid of smooth oriented 2n-manifolds
with connected sum. The answer is negative if n is even
and he gave many examples.

In 1971 Goldstein and Lininger ([5]) proved that if MM
is smooth closed manifold with W{(M™)#0, then M" #
sl x 801 s diffeomoephic to MP#k , [where W1(M™)
is the first whitney class of the mnanifold M"]. where K
is the non-trivial (n-1)-sphere bundle over S 1 They also
proved that MM#S2 x S%2 = MR # K, where K is the
non-trivial (n-2)- sphere bundle over S2, for a simply
connected  smooth closed manifold M with
Wo(M™M#0, [Where Wo(M™) is the second Whitney
class of the manifold MM]. On the other hand in 1981
(in [15]) A.G. Naoum proved that M™ is a 3-connected
smooth manifold, n>8, with P;(M®)#0, then M"#
s4xsr4 =Mm # K @) [where PH(MD) is the first
pontriagin class of the manifold M™]. for infinitely
many @€ II 5 (SO(n-3) where ALY s the (n-4)
sphere bundle over S4. With characteristic class &,

In this paper we will prove a result for a 7-connected
closed smooth manifold M™ with P2(M™)#0 and n> 16
(e MM # 88 x g8 = A2 yhere B s the (n-8)
sphere bundle over S8 with characteristic class &.

@. 1 Canonical and twisted framing.

Let M™ be a 7- connected smooth closed n-manifold
and n>16. A framing (F=(f},f;,...,f,.7)) of the normal
bundie of a differentiably embedded 7-sphere §7 in MP
is called canonical if there exists an 8-disk D8
differentiably embedded in M™ with boundary S7 and
the framing f,.f5,...,f, ¢ can be extended to framing of
the normal bundlc of D8,

A non-canonical framing is called twisted.
An cmbedding of S7 with the framing of its normal
bundle will be denoted by (S7,F).

If ag I1,(SO(n-7)), we shall denote by aF
the framing induced from F by any map from S7 to
SO(n-7) representing &

Remark 1.1
One can easily prove that:
1- If «1is homotopic to @2 then &IF is cononical if Q2F is
canonical . .
2- If g represents a generator of (|15 (SO(n-7)) and 3l (S7.F) 13
twisted , then (S7,gF) is canonical. (For more detaile see |3]).
Theorem 1.2 :

Let MM be a smooth closed 7-connected manifolds n> 16. and
(S7,F) be a canonical embedding.

Let Py (M™)3£0, Then for each non zero & in | 5 (SO(n-7)
We have (S7,0F) is a twisted embedding.

Proof:

Suppose (S7, &F ) is not a twisted embedding, then it is
canonical, So @F can be extended to the framing of the normal
bundel of D, 3(D,3CD3).

Since (S7,F) is canonical, then F can be extended to the
raming of the normal bundle of D 8(D_8CDY).

So we obtain a non-trivial normal bundel over $8(=D,3UD_
8) which is a contradiction to

Py (MM)(=P,( 7(M"))=P,(n(S&:M"M))=0. +

Theorem 1.3:

For all a£l17(So(n-7)), n>17 there exists 2 smooth 7-
connected manifold M™ with canonical embedding (S7.F) such
that (87, a¥%) is also a cononical embedding.

Proof :

For all ael]7(So(n-7)), Let MM be a smooth closed 7-
connected manifold which contains a sphere S® such that
L(S8 MMy is the normal bundle of S8 in MM with
characteristic class @] 14(So(n-8)[I17 (So(n-8))= [15(So(n-
I
S8 such that ¥ is also canonical, we denote such a manifold
by Sl a).
since n>17, @ has a cross scction s, and S(S%) < @) has
a normal bundel characterized by . Notice that one can easily
sce that theorem 1.2 is true for n=16+

@. 2 Censtruction and Connected Sum of manifoid.
Let M®, L be 7-connected oricnted manifolds, n2 16, and
(87 F),(S7,F) be a canonical embedding in M™, L™ respectively

1
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such that F=(fl,,fz,...,fn_7),F=(f1,,fz,...,f9_7) arc the
framinings of the normal bundles of S/ in M", Ln
respectively. It is well known that the tubular
ncighbourhood of any smooth manifold in another is
diffeomorphic to its normal bundle ([6]) so we identify
M?™ & L" along the tubular neighbourhood of S7 by the
linear map K such that

K(f))=f
Kx)=x

i=1,2,......,n-7, Vf; €8¢
Vx e S’

Now by removing the interior of the tubular
neighbourhoods and rounding the corners we get a
smooth oriented manifold (M™F)o(L®F) which
depends only on the framings F and F".

Remark 2.1:

1. Observe that if ae IT4 (So(n-7), n216 then
ML F) oL F) =M™, a F)oL", aF) [Where = stands
for diffeomorphic].

2. This binary operation is associative and
commutative.

Theorem 2.2 :
Let M L2 be 7-connected oriented smooth and

(S7,F),(S7,F') be framings of the normal bundle of S7 in
M™ and L® respectively . Then:
1. If (S7,F)and (S,F) are both canonical or both

twisted, then (M™,F)o(MR,F)=MB#Lngs8xsn-8,

2. if one of them is canonical and the other is
twisted, then (M™,F)o(L™F)=M"4LD# 3
Where /3 is a non-trivial (n-8) sphere bundle over
Sg[Wheré # stands for connected sum] ¢

Proof:

1. Embed D3 in MM and L™, with boundary S7,
and take the tubular neighbourhood of each embedding.
Then identify MM and L™ as in the construction of
manifolds if we take the connected sum of M™ and L
and assume that the identification is taking place in the
interior of these neighbourhoods, we deduce that

MM F)oLOF)=SMMALMEA (1)
where A = (8", T)o(S",T) and is a canonically framed
S7in SN,

To prove (S, T)o(S™T) =S8X S1-8 consider SM as the
boundary of D8 X D7 and the canonical embedding
((S™,T) is in the body of D8 X Dn-7-

Take tow copies of D8 X D7 and identify the
normal bundles of S7 in S™. Since S8=D3\JD8: Then we
get S8XD"7 From the identification. So (S, T)o(S",T)
is the boundary of S8 X D7 =88 x gn-8 (2) .From
(Dand (2) we get (MM F)o(LR, F)=Mn#L#S8 x sn-8,
Now suppose that both of them are twisted. By remark

1.1(S7,a‘E) and (S7,d9) are cononical where & isa
genrator of IT 5 (So(n-7)) and from the above proof we

obtain the result. as in figure (1):-

87:([7"7

Figure 1

2. If one of them is cononical say F and F’ is twisted. then
the proof is analogous to part one except that A s
(S",T)o(S",T") where T is cononical and T is o i
Ka:S7—)So(n-7), which a canonical framing so the

identification is by a map which is not the idenuty. Thus we
obtain a non-trivial sphere bundle over S8

If F is twisted and F” is canonical then the proof follows

from the commutativity of ‘O)(Remark 2.1).

Theorem 2.3: ‘
If each of M"L" is a 7-connected manifold and each of

FF is canonical framing (aell; (So(n-7)). then |
(M™, @R )oLVF)=MMLM A o).
proof: .

Since each of MM L™ is a 7-connected manifold and s8is

contained in each of them, let v(S8M™) and U(SELM be the 3

normal bundles of S8in Mfand LD respectively. Then & is the

characteristic class of the normal bundle. And since F.F arc ~

canonical framing and S7 < S8.
Then @ induces a canonical framing  &F such tha
(S7,F) and (S7, aF ) are cononical cmbedding and by 1.3. there
exists a manifold X @) which is the total space and by pari
two of 2.2 we obtain (M™, F JO(LLF)=EMMLYA o). o
Theorem 2.4:
LetM", a, X a) be as above.
Mngs8x §n-8,
proof: '
Let(S,T) be canonical such that T is the canonical
framing of 7 in 87, By part one of 2.2
(M™,F)o(S", T)=Mn#sn#s8x sn-8
=Mnys8xsn8 4))
(since S™ is the identity of the connected sum).
since each of Fand T is canonical and aeH—,-(Sn(n-?)) which
is the characteristic class of the normal bundle of S7 then aF
and aT arc canonical. And by 2.3
(M, aF )o(S",aT)=MM4SMHA o)
=M a) ... (2)

Then MM [ ) =

By Remark 2.1 (1)
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M", F )o(S®, cT)=MMF )o(SAT) ... 3)
From (1),(2)&(3) we get the result . ¢
Let MP be a 7-connected manifoid, where n> 16,
Let Hy (M",Z )=HgM™= [ ] 5(M™). Following Wall [19],
We define a map ¥ :Hg(MM— H7(So(r.--8)) as follows
for each x&HgM), x can be represented by an
embedding sphere S8 in MP such that @ is the
characteristic class of the normal bundle of S8 in MR
(ael17(So(n-8))[13]).
put y (x)=a. If n217, then for each x,y £ Hg(M™),
¥ (xHy)=y ()+¥ (y). if n=16 Thus dim $8=1/2 dim M0
and then y (xHy)+y (x)+y ()y+xy ;g
Where x.y is the intersection number of x andy and &
is the boundary homorphism in the homotopy exact
sequence,
Of fibration S3 = So(9) / So(8), and i8 is a generatior of
T (88).

Proposition 2.5 :

Let MP™ be a 7-connected manifold, n>17, for

€ach & isimage ¥ we have :
My @) =Mnys8x gn-8

The proof follows from theorem 2.4 ¢
Now the mapping P:HgM™)—>Z defined by P(x)=P,(y)
Y XE (M")(where P, is the second pontrjagin class of
7 (x)) where P is 2 homomorphism {(see[14]) and in fact
it follows from [12] that image of P is a sub group of
6Z.

theorem 2.6 ;

Let M? be a smooth closd 7-connected manifold
n217, and P, M) #0.
For infinitely many « in []4(Se(n-7)), and if
PH,MY)—2Z is onto  6Z.  then
MR @ y=MP4SEXS™8 for all @ in [14(So(n-
.

Proof:

Since are]T4(So(n-7)), thus el 1-(So(n-8))
and M™ isa smooth closed 7-connected manifoid and
by 1.3 there exists a mainfold X @), forall « and
n2>17. And by Th.2.4. M @) =MP#38XSM8 for
infinitely many & . If the map P isonto 6> then
MM B @) =MP#S8XSM-8 forall «r. e

3. Application
Let P:S15 — 88 be the Hopf fiber bundle
(sce[8]&[17]) and let S8=KP! (the Cayley line see [21]).
The mapping cone of P is a 16-manifold which is called
the Cayley projective plan (sce {21]).

Proposition 3.1 :

KP? is 7-connected.

proof :

Since XP? is pathwisc connected and by using
the short exact sequence
0—>S8HKP2L 815505 . >
10185 TT(8HH TT (KPHES TT (S19)

We can see that [T (KP?)=0 , i=1,...,7 and [] 4(KP2)=Z
So KP? is 7-connected.

Vol. 6.No. 1,199
Theorem 3.2:
Kp? # KP%# (-KP?) = Kp? # S8 X S%
Proof: .

Since KP? is a 7-connecied 16-manifold, Embedd D'6
differentiablly in KP2 and (-KP2) and remove the interior of D6
we get KP%= KPZ-int D16. Where KP2; is the mapping
cylinder of P which is a disk bundle over S¥(sec[17]).

By taking the connected sum of KP? and (-KP2) we get a
sphere bundle over S3 with characteristic class (say &) and we
derote the new manifold by X a).

(By 1.3)
Since KP? is connected thus by (Th.2.4) we get
KP2 /X o) =KpP2s8X s8
ie.
KPZHKP2H(-KP2)=KP24S8X S8+
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ABSTRACT

The cyclic decomposition of the factor group of the group of all rational valuced class function of Z3"
(n>1) modulo the group of its generalized characters, was determined,

INTRODUCTION

Throughout this paper Z3™ denotes the direct sum of
the cyclic group Z3 with itself n times. Each element of
Z3", and it's inverse generates the same cyclic subgroup,
So Z;" can be partitioned into (37+1)/2 conjugate
classes, called the Q-classes of Z3™, and they are:- the
identity element o and (37-1)/2 classes represented by
the n-tuples AM={A 7, -A"}.
Following [2], Let Cf(Z3"Z) be the group of all Z-
valued class function of Z;™ with constant values on the
Q-classes, and R(Z3™) be the group of all Z-valued
vertual characters of Z3", this group is generated by the
characters ¢j=Xj+X3, where XjeZ;", the dual of Z;™.

The factor group CI(Z3“,Z)/_§(Z3“) will be denoted by

K(Z3™), this is finitely generated Z-module.

We shall denote the square matrix whose rows and

columns corresponding to the characters ¢j and the Q-

classes of Z3™ respectively by =(Z3M). For Q-class A, we

call f; the characteristic Q-function of A if fHL)=1,

£, =0 otherwise.

Our main purpose in this paper is the determination of

cyclic decomposition of K(Z3™) Which can be obtained

by determining the invariant factors of =(Z3M).
RESULTS

We will first prove the following lemma.

LEMMA 1.

k(Z3™) has only one cyclic subgroup of order 32,

Proof: Let fo be the characteristic function on the
identity class, and let Nicf(Z3™) —cf (Z37, Z)/<fo,
R.(Z3™ > be the natural homomorphism.

For Q-class A, N(f, )=f, +< fo, R.(Z3™)>, but there exists
aeZ™ such that a.[2fo-f Je R (Z3™). This is exactly the
character (Xﬁi i)TZ}n, where X is non principal
irrcducible character of <A>.

Hence, a.N(f) )e < fo, R (Z3™)> and N(fy) has order a
divisor of 30-1,

Hence K((Z3“)/Z3“ has no factor Z;", but the cosel -
fo+ R (Z3™) has order 3, hence the results.

For 122, the Q-classcs 01'23‘ arc the i-tuples /\.s €730
with  Ag i +4(* =0 onc way of writing and ordering them
isasa uxr'on of finite scquences of n-tuplcs,

5\(2 Q)\s(\z‘ ‘+q1

5\&/1;‘ 1 X\}KT +1)2
{(\ZS—X 23‘\&3‘ ‘+\.§ll

where )Z, are the (i-1) tuples corresponding to the
Q-xlasses of Z3i-1,

Since Z3" = Z3n , S0 we can identify the row and the
columns of = (Z3“) with the Q-classes, and suppose
that they are arranged in the same order as above.

We now add 2 times column (lln'l 1) to first column,
for each 2<s<(30- 1+l)/2 add the sum of column
(%174, 1) and (4171, 2) to column (1,71 0). then.
we pcrform similar operations on the rows of =(Z;")
except for the ﬁrst row, we add row (l n-1 . Dot then
the matrix = (23") will be reduced to the form

3=(Z3™ o
0 Mn—\

1

where Mp_ is a 301 X 301 matrix, and we obtain the

~ following :
' n-\
LEMMA 2. IfK(Zsh) =0 . 713 then
1=0

K(Z:™ =® z Za“\ @ H, where H is the direct sum

=1
of cyclic Z-modules of orders the distinct invariant
factors of My,_j .
Another way of writing the representatives of Q-classcs
of Z3’ is

&&ﬂ,; 1 Q\\KT \+\y')_

1=\
5 , where X are the elements of
O TR l

Z3 -1'in anatural way ofordcringi

’
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If we rearrange the rows and columns of Mp_j as in the

second scquence, then Mp_1 takes the block form

Mn—l Mn—'l M“—’l
Mia2 Ma2 Can |
M“_l Cn—l Bn—l

where, for cach 0< J < n-2

My My ™My

Mg My By Gy
My Gy By
By By By

Bj+1 = B, CS M3 , and
Cy C"'s Cy

Cj+1= CN M3 BX ,Wi[hMO=B0=-l,C0=2
Cy By My

Let
By By By

Ea=| O By QO | and
O Ry By
(v, O O

Fj+l= YS §3 ?‘YS with Eg=Fp=1.
Ty ¥y Yy

Clcarly, forj =0

M;+Bj+C=0, _ 1
and det (E))=1 , dect (Fj)=(-1). (2)

Ej+1 Mt Fisp=
3CE MG EYD 0 \
0 T;(B;+CFy B (B+CHT,
Q Q ’

Since the rows of the two symmetric matrices Mj and
Bj are exactly the same with some permuted order, and
by (1), Mj+1 is equivalent to the quasidiagonal matrix

D[3(EjM;F)), -(EjM;F;), Ej(Cj-B))Fjl (3)

and we have E j+1(C j+1-B j+1)F ji1 s equivalent to

D[3E;(C;-Bj)Fj, -Ej(Cj-Bj)Fj, 3(EiM;Fj)] 4

This imlies that the invariant factors of Mq.) are £ 3J,
with 0<j<n-2. If we replace the + 3 by the invariant x.
we obtain a function F which associates with each M
apolynomial of degree j,

)
FMJ)= Z .a 1 X‘ >
1=0
Where ar is the number of + 37 appearing in the
rational canonical from of M;.
Now, By (3) and (4),

FMj+1)=(X+1)F(M))+F(Cj-Bj), (5)
and F(Cj-B))=(X+1)F(Cj-1-Bj-1)+xF(Mj.1). 6)
Form (5), .
F(Cj-1-Bj-1)=F(M;j)-(x+1)F(Mj-1), (7)

Substituting in (6), we obtain,
F(Mj+1)=2(x+1)F(Mj)-(x+1)2F(Mj-1)+xF(Mj1). - (8)

and we give the following

LEMMA 3.
“ .
Fornz0, 0= Y 1 MR+ 1) Tx MY,
1=0
1. .
- 1=0,2,A.6,.....
where {i}= ey

H 1=%,35 L.
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Proof: EgMoFo = -1, so F(Mo)=1,
EiM1F1=D[-3,1,3], so FiM1)=2x+1=0x+1)+x.
Assume the statement holds for n<k.

Hence by (8)

X
®-i41
F(Micr1)=2 T( ()T D

1=0Q
-1/ %x-\ -
< X- 3
- 7 1 (\X-i-‘x\) H&x_i‘\\
1=0
1/ x-1)

Z -XJ&X_}_*‘QK—'\HXUH\

The 3rd term can be rewritten as

X+ %=1
% | i 2J\X+\\k g
=2

But for 2<i<k-1,

B09)(2)-09)

7
Hence
X+ k+\ ' )
. i . n-\ R
FMe= 0, | 1 |(CRHLYT

1=0Q
and we have the results stated.

Now
v}/ n-\
m

n n-i a
FM)= 2., 2, L\J

n—-H{N-m

=0 wm=0 \

put n-i+{i}-m=r, then the cocfficient of xris
n/n n=Xx

2= 21 ) (-0)-(-0) | o
=0

Since the finite sequence,

.....

So (9) can be rewritten, as

2 G|

\._,__/
+
/‘”“\
\~/
/TN

\'.\\r a-21
oy

1=0

Vol. 6,No. 1, 1996

D% a=024....
2

Where {‘K\] = 1
n—

— A a=\39,..
Then we have

Theorem 4.

n-\
K&Z“;\) = Z’Y}\@ Z 'Z,.:‘ where

-t 7w ) x X-Qie)y
x= ¥ T (‘Z'\ \)+(’2,'\+\ U\—x—ﬂ—\)
k=(n-1-1)i=

Proof: For r <, it follows from lemma 2, that a. ; is the
sum of &y j in F(Mp.1), where 0<j<r, Then by applying
(10) together with lemma 1, we obtain the results
stated.

%-21

(n-t=1)-
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ABSTRACT .

In this paper, photostabilization and photodegradation of five types of low density polyethylene (LDPE) films,
(thickness 200 microns) containing different types of light stabilizer have been investigated. These files are: (1) LPDE .
containing no additive PE (control), (2) LPDE cotaining 0.4% of salicylidene-4-bromoaniline schiff base(T), (3) LDPE -
containing 0.4% cinnomylidene-4-chloroaniline Schiff base (II) , (4) LDPE containing 0.4% chimassorb 81 as Uv absorber
D) and (5) LDPE film containing 0.4% chimassorb 944LD as polyhindered amine light stabilizer(IV). The rates of
photodegradation of these films are monitored by following the infrared sbsorption intensity of the carbonyl group (C=0) at

1720 cm! developed during illumination of the polymeric film samples (at 30°c) using high pressure mercury lamp with

windows glass filter giving light in the spectral between 310 to 450 nm. The rates of photodecomposition of the Schiff base 1,
IT and chimassorb 81 (sample III) were determined by following the changes in the UV-absorption spectra of the films
between 200 and 500 nm. Experimental results generally show that rates of photodegradation of LDPE film follow the
order: PE>II>III>I>IV Whereas the rates of photodecomposition of the different types of light stabilizer follow the order:
II>I>III Chimassorb 944LD (sample IV) show very high stability during the irradiation test period.

INTRODUCTION

The susceptibility of photo-oxidative degradation
of low density polycthylene (LDPE) has been the subject
of various research investigations during the last two
decades (1-3). The photo-oxidation mechanism is based
around the formation and distruction of hydroperoxides
(ROOH) which are considercd the most important
species in initiation of the photodegradation process
(6,7). However, the presence of some chromophoric
groups (carbonyl, unsaturated  groups or mctalic
impuritics  such as Ti*n, V+n mctal ions) are also
believed to take part in photodegradation process but to
a small extent (8,9).

It has traditionally been accepted that there arc three general
stabilization mechanisms (9-11): (1) UV-absorptior/ screening.
(2) excited state quenching and (3) antioxidant mechanisms.
Most if not all stabilizers of polyolefins are believed to be
multifunctional in nature(12-14). However, it has been
demonstrated  that antioxidant
important in photostabilization (3,13,14)..

The simplest and eflective stabilizer for polylefines are

mechanism arc the most

the Uv-absorbing/screening materials. These act by interfering

with the first step in photooxidation process, i.c. light absorption
by polymeric matrix. UV-absorber should have high molar
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extinction coeflicient in the spectral range 290-400nm
(the Uv-region of the solar spectrum reaches carth's
surface). The most important examples of these
materials that being used commercially as UV-absorber
in LDPE are : 2-hydroxybenzophenones, 2-
hydroxybenzotriazoles and cinnamate aromatic esters
5).
( In the present work, we investigate a different type
of aromatic schiff base UV-absorber in
photostabilization of low density polyethylene. These
are;  salicylidene -4-bromoaniline (I) and 2-
cinnamylidene~-4-chloroaniline  (II) Schiff bascs
Chimassorb 81 (2-hyroxy-4-octylbenzophenone)( (I11)
as UV-absorber/ screener and chimassorb  9441D
(polyhindered piperidine) (IV) as radical scavenger
antioxidiant material were also used as a well known
commercial photostabilizer for LDPE.
Experimental
a- Materals
Schiff bases saclicylindene-4-bromoaniline

CH=N —Q—B
ee |n

Qo=

cinnamylidene-4-chloroaniline

(I and (II) were prepared by the method suggested by
cornwell  and Hocksna (15). Equimolar amounis of the
apropirate amine and aldehyde were refluxed in ethanol
for one hour. The yellow solution was cooled and the
Schiff  base is precipitated, seperated by filtration,
washed with ethanol to give yellow crystals. Purification
was carried out by recrystallization from absolute

ethanol. The shiny crystals were dried under reduced

pressure  at room temperature. m.p. of ()=111"C and
(ID=96" C. Both Schiff bases are soluble in most organic

solvents. The molar extinction coefficient of these
Schiff bases were determined in chloroform at A=390
nm and found 9560 and 8680 mol! lem! for Schiff

bases I and II respectively.
Chimassorb 81

feu e

[(——r ‘7—}1 (CH)s —N—) ]
Q)
|

NH— C(CH3)’)CI{‘»(CI 13)3
Chimassorb 944LD

Chimassorb 81 and chimassorb 944LD were supplicd by
Ciba-Giegy-Switzerland. Low density polycthylene

Vol. 6,No. 1,199

(density 0.920 g/cm3, MFI=0.3g/10 min.) was also supplicd by
Ciba-Giegy uscd for film prcparauon
¢ b-Tecnique

Low density polyethylene films of thickness 20045

microns were made by mixing 0.4% by weight of different

additive materials with LDPE pellets at 150" C using Brabender
mixer (Germany). Then the polymer blends were thermally
pressed at 130" C using compressing molding equipment )type

moor (UK) to tin polymeric films of homogeneous thickness as
a circle shape of 10 cm diameter. Five types of LDPE films
were made for photodegradation  and photostabalization

studics, thcse are @ (1) LDPE without any additive (PE), (2)
LDPE film contains 0.4% schiff base (I), (3) LDPE film
contains 0.4% of schiff bass (II), (4) LDPE film contain 0.4% of
chimassorb 81, and (5) LDPE film contains 0.4% chimassorb
944LD. The films cut into 1X4 c¢m pieces and irradied behind
window glass filter of 3mm thickness. Irrdiation was performed
by UV-light from 250 Watt high pressurc mercury lamp (1ype
Mazda/ED). The average incident light intensity between 310-
540 nm was about 105 mw/cm2. Air stream was passed over the

films samples to keep the temperature below 30° C during the

irradiation experiments.

The degree of photodegrsdation process was determined
by measuring the precent carbonyl group (%CO) generated
during the photolysis process following the equation:

%CO=A/a £ x 100
where A= carbonyl absorbance at 1720 cm-1, a= absorbitivity of
low density polyethylene which is equal to 0.193 and £ is the
thickness of sample in mile (1000 mil =1.0 inch). Carbonyl
index (CI) is determined by dividing the absorbance at 1720
cml and the absorbance of the reference peak at 1890cm-l:
CI=A1720/A139

Infrared spectra were recorded by pye unicam SP3-100
spectrophotometer.  UV-visible spectra  were recorded by
Hitachi U2000 spectrophotometer.

Results and Discussion :

The rate of photodegradation of the five 1vpes of LDPE
films were followed by mecasuring the increase in carbonyl
concentration (%CO), created during exposure to UV-light. with
irradiation time. Figure 1 shows the variation of %CO with

irradiation time at 30" C for all types of LDPE films used in the

present work. It is clear from figure 1 that both Schiff bascs |
and II are effective in photostabilization of the LDPE films.
Schiff base I is more efficient than Schiff base 11 as it is clear
from figure 1. The chimassorb 81, as UV absorber has nearly the
same efficiency in photostabilization with Schiff base 1.
However, chimassorb 944LD, as a radical scavenger
antioxidant, has the highest activity among all types of additive
used. The induction period (tin), which is the period of retarded
autoxidation of polymer, shown in Figure 1 also illustrate that
the additive used as UV absorber or radical scavenger is longer
than the induction period shown in LDPE film without additive
(Control PE). The rate of photodcgradallon (i.e. the rate of C=0
formation) follows the order:
PE>II>MI>1>T1V

The ciTectivencss of SchifT basc 1 over that of Schill
base II might be explained by the rapid tautomenism ol the
excited state resembles that of chimassorb 81 and benzotriazols
uv
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absorbers  (2). The photo-tautomerism might be
presented in the following proposcd photochemical
reaction:

O-y
- on\ :
H- -Br Br
CL O30

keat(&H)
excited state (1)

The intramolecular proton transfer between

"keto" and "enol" tautomers upon UV-absorption
shown in reaction 1 is exclusively responsible about the
dissipation of the absorbed UV-energy. This might
explain that schiff base I is more active in UV-
stabilization of polymer than Schiff base II, since the
latter has a moleccular structure unable to from a
tautomer from like that formed by Schiff base 1.

it is well known that the photodegradation of
polyethylene involves the following well known chain
reaction (16):

P*+02 — 3 POO* . )
POO*+PH — POOH +P* ... (3)

(where PH and P* are the polyethylene

molecules and its macro radical respectively).

Reaction (3) 1is the photodegradation rate
‘determining step, which is found to be directly
proportional to the square root of carbonyl index (CI)"2.
Figure 2 illustrates the straight line relationship
between (CI)'?and irradiation time for all types of
stabilized and non-stabilized LDPE films. Results
shown in figure 2 depict experimentally the square-root
relationship and the steady state kinetics suggested by
Chew et al. (16) for the oxidation of polyethlene and
polypropylene.

it is found that during the photoirradiation of
LDPE films, the additives LII and III sacrify from
photodecomposition  phenomenon, but additive 1V
shows good stability  against photodecomposition.
figure3 illustrates the change in the UV-visible spectra
of these additives in polyethylene films with
irradiation time. As one can see from figure 3 that
Schiff bases I and IT and chimassorb 81 decompose and
the strong absorption  bands between 200 and 400nm
decreases  in intensity with irradiation time. The
decrease in the absorption wavelength 300 nm was
followed and the polt of In (A-A ) versus irradiation

time inastraight line. A_is the absorbance at 300 nm

after 350 hours of irradiation and A is the absorbance
in the scame wavelenght at irradiation time t. This
straight line rclationship  indicatcs that the
photodecomposition of additives LII and III is first
order reaction. The values of the first order rate constant
(K, of the photo-dccomposition process were deduced
and the results are presented in table 1.

It is also obscrved that chimassorb 944LD (additive IVyis
stable against irradiation under the condition cmployed (~350
hr irradiation ), and the absorption spectrum is not appreciably
changed. This is of course due to fact that this additive does not
absorb above 300 nm and the irradiation light is thc range
between 310 to 450 nm. .o

It is now generally accepted (1) that chimassorb 81 UV-.
absorber, beside photochemically tautomerize, its excited state
react with the polymeric radicals (PO* or POO*) by hydrogen *

abstraction  rcaction to chimassorb 81 radicals and these” =

ultimatly terminated to pinicol derivative which does not
absorb UV light above 300 nm, so becoming  inactive UV-
absorber.

The photodecomposition of Schiff base I and II might
follow similar  mechanism of the photodecomposition of
chimassorb 81 (1) either by hydrogen abstraction by the
generated  polymeric radicals (RO* or ROO®) or addition of
these radicals with double bond present in these Schiff bases It
seems to us that the photolytic products are not active since they
are not appreciably absorb light above 300nm. The detail
mechanism and the identification of the photolyvtic products arc
under investigation.

However, Allen and coworkers (17) demonstrate the
possibility of protection of chimassorb 81 and benzotriazoles
UV-absorbers  from photodecomposition by the presence of
hindered  pipyridine or hindered pyridinum oxide derivatines
in polymamatrix.

These workers found that the presence of chimassorb
944LD greatly reduce the rate of photodecomposition of UV-

absorber in polyethylene and polypropylene (17). It seems to us

that  a mixture of schiff base I or II with chimassorb 944LD or

any radical Scavenger light stabilizer will also reduce the rate 5

of photodecomposition  of these Schiff bases used and .
ultimately improve their effectiveness in light stabilization of
LDPE.

Conclusions

A new aromatic Schiff base are successfully applied as a i

novel  Uv absorber photostabilizer for LDPE film. The

disadvantag of these additives is mainly their photosensitivity to

UV-irradiation between 310 to 450 nm. This problem could be

solved by the addition of hindered pipyridines which act both in

radical scavenging antioxidant and to protect the Schiff bascs
from photodecomposition. Further work on other tvpes of Schifl
bases of variable structure including polymeric SchifT bascs and
their mixtures with polyhindered piperidine or hydroperoxide
decomposer (e.g. transition metal chelates) as light stabilizer for
LDPe film is a possible cxtension of the present work.
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Table (1): Values of the rate constant (Kq) for the photodecomposition of Schiff basel,Il and chimassorb 8 1(11D)

Additive

Schiff base(T)

Schiff base (1) Chimassorb 81(I1I)

Kas-1y

9.44x10-6

2.52x10-5 7.34x10-6
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ABSTRACT
Excess molar volume VE, viscosities n, dielectric constant g, excess dielectric constant AgE, refractive index np,.
polarization, excess polarization APE and excess molar Gibbs free energy of activation AG’" of viscous flow for N-
methylpyrrolidone (NMP) + chlorobenzene mixture have measured at 288.15, 298.15, 308.15 and 318.15 K for the
whole mole fraction range. The mixture exhibit negative VE, AeE and APE® which suggest that the molecular
interaction between the NMP and chlorobenzene might be formed a sort of charge transfer complexes. Such behaviour
were discussed on bases of molecular interactions.

INTRODUCTION

Excess molar quantitics have extensive application in Experimental

studying the intermolecular interaction in binary

mixtures including those leading to molecular

association, dissociation or complex formation ®, Our
earlier studies on the binary mixtures of 2 - pyrrolidone
+ water @, y - butyrolacton + water @ and N -
formylmorphyline (NFM) with chiorobenzene @3,
revaled that the molecular interaction present in such
mirtures in form of hydrogen bonding or charge
transfer complex formation, and are sensitive to both
concentration and temperature variations, as a

continuation to these studics, the present paper reports,
densities, viscositics, diclectric constant, rcfractive
index, polarization, excess molar volume VE  excess
diclectric constant Ae, excess polarization AP® and

excess molar Gibbs free energy of activation AG™ for
viscous flow of binary mixturcs of -NMP +

chlorobenzene over the whole mole fraction range at
288.15, 298.15, 308.15 and 318.15K.

Chlorobenzene (Puriss. p.a.) and NMP (Puriss.p.a.)
obtained from fluka, the NMP was distilled under
vacuum at 340 K, the chlorobenzene was fractinated
distilled, then they were dried with reactivated

molecular sieve type 4Auntil used. The mixtures of

both where prepared in 100 gm batches by weigh out
the two liquids to the nearest 0.1 mg, all solutions were
store in dark bottles away from light.

All measurements were carried out at 288.15, 298.15,
308.15 and 318.15 K using a thermostated bathes with

10.01°C.

The densities were determined with an Auton Paar
digital densimeter (DMA 601). the overall stated
precision of density mecasurement is cstimated 10 be
better than 5x10°6 gm cm™.

Automatic Schott - Gerate viscometer model AVS

13
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300 supplied with £ 0.01 scc. timer was uscd for
viscosity measurements. The glass ubbholde viscometer

was standardized with water and benzene they have the

following time in scc. with deionized water 260.31 scc
at 288.15 K ; 203.76 scc at 298.15K; 165.69 scc at
308.15 K and 138.34 sec at 318.15 K.

Diclectric constant € of the pure and binary mixtures
of NMP and chlorobenzene over the whole mole
fraction range at several temperatures were measured at
0.9 MHz with measuring cell type (OH - 911), using of
Radelkis precision dielectrometer type (OH - 302) with
maximum error on the dielectric constant scale of +
0.02%.

Refractive index np was measured by using Sodium
light and an Abbe refractometer with a precision of the
reading of + 0.0002.

Results and Discussions
The experimental results of the density p, viscosity n,
dielectric constant €, refractive index np and

polarization P, at 288.15, 298.15, 308.15 and 318.15K

are presented in Tablel.

The experimental values of excess molar volume VE
results obtained from precise density measurements for
the system NMP + chlorobenzene at 288.15,298.15,
308.15 and 318.15 K are given in Table 2 and plotted in
figure 1 by using the equation of the form

MIRL+M2R2

VE(cm*mole!) = - (R1V°1+R2V°2Y

212
where M, , M, the molecular weight of NMP and
chlorobenzene respectively.
X,, X,, the mole fraction of NMP and chlorobenzene.

V',, V', the molar volume of NMP and chlorobenzene.

p,, the density of the binary mixture.

Excess molar Gibbs free energy of viscous flow for
the binary mixture, AG™® were calculated from the
following equation 7,

AGE(J mole’) =R T [In nV - (alnmi'Vi'+ xaln

2'V?)]
where , V in the molar volume
n, ", and ny represent respectively the viscosity of the

binary mixture, viscosity of component one (1= NMP)
and component two (2 = Chlorobenzene). The obtained
results are given in Table 2 and illustrated in figure 2.
Excess dielectric constant Ae® at 288.15, 298.15,
308.15 and 318.15 K are calculated from the
experimental values of € from the following equation,
At = €m-XiE) - XaE2
where, €, £ and em represents respectively the
diclectric constants of component one (1=NMP),
component two (2= chlorobenzenc) and the binary
mixture. The obtained Ae® values from the € calculation
are listed in"rable 2 and plotted versus the mole fraction
of NMP ia figure 3.
Polarizabilitics are calculated using the following
equation,

. \u—\\,\sn\ i (ng -Vl +2)

AN
9¢ 9“;

where, V is the molar volume, € and np are the
diclectric constant and refractive index of the binary
mixtures respectively, the calculated data listed in Table
1. The excess polarization AP were calculated from the

following equation,
APE=P -x P’ -x, P
where, P, P, and P’, represent the molar polarizauion

of the binary mixture NMP and chlorobenzcne
respectively. The AP® values listed in Table 2 and
plotted in figure 4.

It is well known that, in mixing of two liquids, the
interaction between like and unlike molecules determine
the extent to which the structure of pure components are
modificd. Figure 1 shows the excess molar volume VE of
NMP + chlorobenzene mixtures as a function of mole
fraction of NMP at 288.15, 298.15, 308.15 and 318.15
K, the curves at all temperature examined are negative
over the entire composition range, the change in free
volume arises from two components namely,
geometrical effect and interaction between the
component molecules ®”, The magnitude of the
interaction is determined by the dipole - induced dipole
interaction between the benzene of the chlorobenzene
and the carbonyl group of NMP, which is greater than
the dispersive and dipole - dipole interaction.
Comparing our results of VE for NMP + chlorobenzene
with that previously studied “* for NFM -
chlorobenzene, the presence of the methyl group in
NMP produced negative deviation of the VE values that
of NFM. This is due to the inductive effect of the methyl
group, which leads to greater dipole - induced dipole
interaction than dipole - dipole interaction. Hence, the
negative VE values of NMP + chlorobenzene system
indicate probably the presence of charge - transfer
complex interaction, the formation of the charge -
transfer complex might be due to the electron doner
ability of the aromatic hydrocarbon and the weak
acceptor ability of NMP, moreover, the presence of Cl
atom on the benzene decrease the inductive effect of
donating electrons to the benzene ring, thus, decreasing
the dipolcinduced dipole interaction between NMP and
chlorobenzene, at the same time this explains the lower
negative excess molar volume V& for NMP +
chlorobenzene system than NMP - benzene and NMP -
Toluene system®,

The excess diclectiic constant are negative over the
whole mole fraction range, figure 3, which suggest the
charge - transfer formation in NMP + chlorobenzenc
mixtures. This data support the volumetric behaviour
discussed above. The point of interest, is that the extent
of the negative region of VF increase as the temperature
incrcases. In contrast the negative region of As"
decrease as the temperature increases. Such trend can be
explained by the tendency to promot topologically maore
contract structure as temperature increasing, for the V*
values. While, this may be duc to contribution from

14
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The order of excess molar Gibbs {ree energies of viscous

of flow AG'™, figure 2, does not follow the same

sequences as V® and AcE, this is probably due to the

geometrical and steric factors of NMP and

chlorobenzene molecules which have direct effect on the

viscous flow of these mixtures.

Table 1 - Experimental densitics p, viscosities 7, diclectric constant €, refractive index np and polarization P*
of N - methylpyrrolidone + chlorobenzene at 288.15, 298.15, 308.15 and 318.15 K.

o

Xnve P n € p p
(gm cm-3) (centinoise)
T=288.15K '
0.0000 1.11014 0.8707 5.83 1.5259 46.9
0.0565 1.10739 0.9581 7.17 1.5237 60.7
0.1673 1.10153 1.1217 9.74 1.5191 89.0
0.2745 1.09527 1.2699 12.33 1.5143 117.4
0.3796 1.08857 1.4057 14.95 1.5093 ; 146.2
0.4817 1.08154 1.5285 17.61 1.5040 175.2
0.5818 1.07413 1.6403 20.33 1.4986 204.9
0.6783 1.06652 1.7399 23.08 1.4930 2345
0.7733 1.05857 1.8302 25.97 1.4873 264.7
0.8655 1.05042 1.9104 28.70 1.4814 295.1
0.9557 1.04204 1.9819 32.20 1.4754 325.7
1.0000 1.03777 2.0114 33.51 1.4724 341.1
T=298.15K
0.0000 1.09945 0.7458 5.69 1.5206 443
0.0565 1.09683 0.8153 6.87 1.5183 582
0.1673 1.09121 0.9457 9.30 1.5141 86.1
0.2745 1.08518 1.0643 11.77 1.5095 113.7
0.3796 1.07870 1.1734 14.33 1.5045 141.4
0.4817 1.07188 - 1.2726 16.93 1.4994 169.9
0.5818 1.06467 1.3633 19.59 1.4940 198 4
0.6783 1.05724 1.4446 22.26 1.4885 226 8
0.7733 1.04947 1.5188 24.99 1.4828 2353
0.8655 1.04148 1.5853 27.74 1.4770 284.3
0.9557 1.03325 1.6451 30.52 1.4710 3133
1.0000 1.02906 1.6725 31.92 1.4680 3279
T=208.15K
0.0000 1.08850 0.6558 5.47 1.5152 13.0
0.0565 1.08614 0.7128 6.66 1.5132 56.5
0.1673 1.08100 0.8214 8.98 1.5091 83.4
0.2745 1.07535 0.9219 11.25 1.5046 110.2
0.3796 1.06917 1.0164 13.79 1.4999 137.2
0.4817 1.06256 1.1042 16.28 1.4949 164.4
0.5818 1.05556 1.1865 18.82 1.4897 191.8
0.6783 1.04815 1.2624 21.38 1.4843 219.2
0.7733 1.04039 1.3340 23.99 1.4788 247.0
0.8655 1.03237 1.3995 26.62 1.4730 274.8
0.9557 1.02404 1.4609 29.27 1.4672 302.7
1.0000 1.01978 1.4900 30.61 1.4642 316.8
T=318.15 K
0.0000 1.07726 0.6075 5.42 1.5098 42.4
0.0565 1.07527 0.6526 6.50 1.5079 554
0.1673 1.07077 0.7386 8.71 1.5038 81.3
0.2745 1.06562 0.8187 10.96 1.4995 106 9
0.3796 1.05983 0.8944 13.27 1.4948 132.7
0.4817 1.05350 0.9650 15.62 1.4899 138.6
0.5818 1.04661 1.0315 18.02 1.4848 184.7
0.6783 1.03933 1.0932 20.37 1.4795 210.7
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0.7733 1.03156 1.1514 22.79 1.4741 236.9
0.8655 1.02344 1.2057 2533 1.4685 263.2
0.9557 1.01495 1.2566 27.82 1.4627 289.8
1.0000 1.01057 1.2808 29.07 1.4597 .303.1
Table 2 Excess molar volum VE, excess molar actination encrgies AG*E, excee diclectric constant A and excess
polarization APE of N-methylpyrrolidon + chlorobenzene at 288.15, 298.15, 308.15 and 318.15K
Xoovp VE AG* AcE APE
(mD . mole'l)
=288.15k
0.0000 0.00 0.00 0.00 0.0
0.0565 -0.102 113.73 035 28
0.1673 -0.263 265.66 -0.91 -7.1
0.2745 -0.381 345.26 -1.30 -10.3
0.3796 -0.449 376.27 -1.54 -12.4
0.4817 -0.469 371.62 -1.63 134
0.5818 -0.457 340.13 -1.59 -13.2
0.6783 -0.411 288.73 -1.43 -11.9
0.7733 -0.334 221.06 -1.15 -9.6
0.8655 -0.219 141.42 -0.76 -6.4
0.9557 -0.077 51.70 -0.28 2.3
1.0000 0.000 0.00 0.00 0.0
T=298.15 k
0.0000 0.000 0.00 0.00 0.0
0.0565 -0.102 ) 105.38 -0.30 -2.1
0.1673 -0.274 247.59 -0.78 -5.6
0.2745 -0.393 323.08 -1.11 -8.4
0.3796 -0.461 353.13 -1.32 -10.2
0.4817 -0.491 349.07 -1.39 -10.9
0.5818 -0.479 319.70 -1.36 -10.8
0.6783 -0.423 ' 217.23 -1.22 -9.8
0.7733 -0.346 206.93 -0.98 -8.0
0.8655 0.230 131.21 -0.65 5.4
0.9557 -0.088 45.81 ' 0.24 2.0
1.0000 0.000 0.00 0.00 0.0
T=308.15 k :
0.0000 0.00 0.00 0.00 0.0
0.0565 -0.118 92.19 -0.28 20
0.1673 -0.324 217.66 -0.74 5.4
0.2745 -0.457 285.01 -1.06 -8.0
0.3796 -0.548 311.64 -1.26 -9.8
0.4817 -0.578 308.57 -1.33 -10.3
0.5818 -0.561 282.70 -1.30 -10.5
0.6783 -0.500 . 239.94 -1.17 -9.5
0.7733 -0.406 183.09 -0.94 -7.8
0.8655 -0.273 115.74 0.62 5.2
0.9557 -0.094 40.46 -0.23 -2.0
1.0000 0.000 0.00 0.00 0.0
T=318.15k
0.0000 0.000 0.00 0.00 0.0
0.0565 -0.152 74.29 -0.25 -1.7
0.1673 -0.399 177.67 -0.66 4.7
0.2745 -0.561 234.24 -0.95 -7.0
0.3796 -0.657 258.04 -1.12 -8.6
0.4817 -0.702 256.45 -1.19 9.4
0.5818 -0.684 235.56 -1.16 9.3
0.6783 -0.616 200.65 -1.04 8.6
0.7733 -0.498 153.34 -0.84 -7.1
0.8655 ~-0.330 97.29 -0.55 -4.8
0.9557 -0.116 33.84 -0.20 -1.8
1.0000 0.000 0.00 0.00 0.0
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ABSTRACT

Hydro - chemical data of groundwater was collect and synthesized to evaluate the quality of groundwater and the
performance of the existed drainage system in Babylon University Comples. Three wells constructed at different locations

and two field drains were considered in the hydrological and chemical analysis. Tests such as (PH, EC, Total Hardness, Ca,
Mg, Cl, and Na) were conducted on each samples. Hydrological data shows that the existed drainage system is not

functioning with high indication of sewage water contamination to the underground groundwater.

INTRODUCTION

Groundwater is considered as a vital source for both
domestic and agricultural purposes. As the number of
people is increasing rapidly, the importance of
groundwater quantity and quality becomes eminent. The
quantity and quality of groundwater problems have been
the focus of many researchers. In many parts of the
world, with the increased withdrawal of groundwater,
the quality of groundwater has been continously
deteriorating, causing much concern to both suppliers
and users (6,5).

Groundwater contamination is one of the biggest
problem that control an increasing share of the national
attention in the comming century. It is necessary 1o
perform a hydro-chemical study at a given site to
determine if localized ground water contamination had
occured as a result of potential leakage from diflerent
sources such as sewage storage tanks, buried chemicals,
and agricultural activities (5,12).

Recently researchers classify problems concerning
studies of groundwater contamination into four
categories: (1) Chemical problems such as evaluation
and prediction of certain chemicals in groundwater due
to excessive fertilizer applications, hazardous waste, and
chemical waste injection. (2) Bacterial problems
associated with artifical recharge, sanitary 1 and fills,
...etc (3) Thermal problems such as injection of hot
water into groundwater aquifcrs, and problems
associated with the development of geothermal encrgy;
and (4) Multiphase problems such as problems
concerning air-water interfaces, oil - air-water interfaces
which covers stcam water systems and oil recovery
system respectively (15).

Many rescarchers had studied the groundwater quality
in diffcrent parts of Iraq. Al-Rawi et al (3) study the

quality of groundwater in some parts of Mousul city. Their
results show highly saline water which is also obsereved by
Layla et al (1). The second second study obsereced locally some
level of contamination caused by scwage effiucnts or agriculiural
effluents. Habib et al (9) and Mhamoud. Zangana (14) study
groundwater quality in Arbil city. Their results indicated the
presence of some elements with high concentration higher than
the maximum allowable concentration for the drinking water
They belicve that the source of contamination comes [rom
human and surface activites.
Jamil et al (11) evaluate the quality of some water sources in the
governorate of Al-Tamiem for the purpose of civil, industrial,
and irrigation uses. They observed very high concentration of
total hardness, S04, and EC which exceed the acceptable level
for civil, industrial purposes.
Materials and Methods

A detial map for the study area (Babylon University Complex)
is presented in {fig. (1). The map shows the master plan for the
complex with the sewage system (Dot line) and the location of
wells (well 1,2, and 3). It also shows the location of the
treatment plant and the two field drain considered in the study.
Hydrological study of the area includes a detial montiering of
groundwater fluctuation throughout the year starting from May
1991 wuntil May 1992 using the three wells. The chemical
analysis is acheived using the standard mcthods (4). One liter
sample bottles were taken from cach well Sub-samples were
taken dircctly to the laboratory for PH. EC mcasurcments and
the analysis of Ca, Mg, Total Hardness. Cl. Na. and T.D.S.

PH was measured by PH meter Philips. EC mcasurcd by
conductivity meter modcl 4010 Jenway. Total Hardness. Ca. and
Mg by using the mcthod of titration with EDTA (4). Cl was
analysed by using the titration with Silver Nitrate (13). Flame
Photometer was uscd to measured Na concent. Finally the Total
Dissolved Solid was analyscd using the standard mcthod.
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Results and Discussion

Soil investigation indicates that the upper layer is
light brown silty sand with organic materials down to
40 cm below natural ground surface. It is followed by
dark brown sandy silty clay about 100 cm thick. The
final layer is gray dense fine sand to the ends of borings.

Fig. (2,3 and 4) show the groundwater fluctuation at
well 1,2, and 3 respectively. All figures indicate that the
average drain water level is higher than the surrounding
groundwater levels during most of the year. This
observation suggest that the drain system act as a
recharging body of water to the underlying aguifer.
Ficld observations indicate that the underlying aquifer is
single unconfied since the behavior of water level
fluctuation is the same (see fig 5), (10). Results in fig
(2,3, and 4) show a build up in groundwater level of 50
cm in the three locations during one year. This proves
that the existed drainage system is not functionning.

Table (1) represent the chemical data for the study

area. PH values are ranging from (7.2 -7.9) and this
considered acceptable according to W.H.O standarad.
Values of conductivity show a wide range.
The maximum value was 31.1 obtained at well 1 while
the minmum value was 2.9 obtained at well 3.
According to these values the groundwater at well 1 and
2 can not be used neither for drinking nor for
agricultural and cooling purposes. EC values in drain N
and drain S looks reasonable.

According to all standard level presented in table (2),
values of T.D.S were considered extermely high. These
values usually come from dissolved inorganic
compound. Degree of hardness in the three locations
ranges from 1029 to 11564 mg Caco3/1 which
considered very hard water according to (13). These
values can be attributed to the present of high
concentration of calicum and magnesuim in the study
area (2). These high values of groundwater hardness
may be caused by the contamination from sewage
system to the nearby wells (well 1 and 2), (16,8). Value
of hardness in drain N and S support our conclusion
since it is very low compare to the value of hardness in
well 1 and 2.

v The results show that calcium and magnesuim
concentration in wells 1 and 2 were very high (730-
1414 mg/1 for Ca, 1048-2142 mg/1 for Mg) while in
well 3 faraway from sewage tanks these values were
reasonable (78-235 mg/1 for Ca, 125-476 mg/1 for Mg).
We believe this variation is caused by sewage tanks near
by well 1 and 2.

According to Middle Asia Classification, all wells
agree with the recommended concentration of sodium.
On the other hand only well 3 is considered acceptable
according to E.P.A standards (Table 2) (7,17). The
maximum and minimum concentration of chlorides
estimated at well 1 and 2 ranged from 2529 to 8279
mg/1 and for well 3 ranged from 169 to 1149 mg/1.
Only well 3 met the Middle Asia Classification. Here
again, well 1 and 2 were regarded unsuitable (Table 2).

Conclusion
1. The existed drainage systcm act in an opposite way
(most of the year) which Icads to a continous recharging
of water from drain to the underground water.
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2. The trend of chemical analysis suggest high cffect of sewage
system in well 1 and 2 which are located necarby the
underground scwage tanks. '
Recommendation

1. Redesigning of the cxisted drainage system for the study area.
with the complete linking with the surrounding collector drains.
2. Continuous monitoring and maintenance to the unversity
sewage system.,
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Figure(1) Master Plan for Babylon
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Table (1) Chemical data for groundwater in babylon university complex

Data of sampling: Dec 5, 1991

Vol. 6,No. 1,1996

FACTORS WELL 1 WELL 2 WELL3
PH 7.88 7.85 7.61
EC (ms.cm-1) 24.40 20.40 3.00
TDS (mg/1) 26000.00 | 21000.00 | 2900.00
Total Hardness (mg/1) 7128.00 6138.00 1029.00
Calcium (mg/1) 793.50 730.09 206.33
Magnesium (mg/l) 1250.29 1048.19 125.00
Chloride (mg/1) 2529.21 2869.11 259.91
Sodium (mg/1) 290.00 225.00 90.00
Data of sampling: Jan 5, 1992
) FACTORS WELL 1 WELL 2 WELL 3
PH 7.80 7.60 7.90
EC (ms.cm-1) 24.40 20.40 3.00
TDS (mg/1) 26800.00 | 21500.00 | 3100.00
Total Hardness (mg/l) 9212.00 8820.00 | 2156.00
Calcium (mg/1) 1021.32 1178.35 78.55
Magnesium (mg/l) 1618.49 1427.94 476.18
Chloride (mg/l) 3698.85 4208.69 169.94
Sodium (mg/1) 285.00 240.00 60.00
Data of sampling: Jan 30, 1992
FACTORS WELL 1 WELL2 | WELL3
PH 7.34 7.52 7.54
EC (ms.cm-1) 31.10 30.40 2.90
TDS (mg/1) 33500.00 | 32790.00 | 2800.00
Total Hardness (mg/1) 11564.00 | 10976.00 1764.00
Calcium (mg/l) 1099.79 1414.02 235.67
Magnesium (mg/l) 2142.22 1808.80 285.63
Chloride (mg/1) 4178.70 4998.45 237.92
Sodium (mg/1) 285.00 295.00 30.00 .
Data of sampling: Feb 13, 1992
FACTORS WELL 1 WELL2 | WELL3 | DRAINN | DRAIN S
PH 7.20 7.62 7.60 8.10 8.50 -
EC (ms.cm-1) 30.00 29.60 5.00 11.40 17.20
TDS (mg/l) 32300.00 | 31900.00 | 4800.00 4500.00 5000.00
Total Hardness (mg/1) 9702.00 10584.00 | 2940.00 3920.00 4566.80
Calcium (mg/l) 1099.79 942.68 549.98 628.54 785.56
Magnesium (mg/l) 1689.87 1999.46 380.72 571.15 632.92
Chloride (mg/l) 5298.35 8297.42 | 1149.60 2399.25 3398.94
Sodium (mg/1) 300.00 295.00 105.00 165.00 240.00
Table (2) Selected international drinking water regulations
FACTORS W.H.O E.P.A M.A.C IRAQI STANDARI
(MG/L) REC. MAX. REC. MAX. REC. MAX. REC. MAX!
PH -——- - 6.5 8.5 — o 6.5 85
TDS 500 1500 500 - 1500 3000 — -
Total Hardness 100 500 e -——- 30 80 e 500
Calcium — - 150 350 200
Magnesium o 150 — o 75 150 50 150
Chloride 200 600 250 - 600 900 200 600
Sodium — -—-- 20 200 400 800 200

W.H.O = World Health Organization

EPA
M.A.C

Environmental Protaction Agency
Middle Asia Classification
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ABSTRACT

A series of 4-phemylquinoline derivatives were prepared by chlorination of 4-(1H)- quinolone compounds using
phosphoryl chloride as chlorinating agent. The introduction of a phenyl group at position four was made by palladium

catalysed cross-coupling reaction between phenylboronic acid and 4- chloroquinoline compounds.

INTRODUCTION

Few works have been published for the synthesis of 4-
phenylquinoline compounds. Dienys and co-workers (1)
were able to isolate the picrate derivative of the
compound in very low yield (20-35%) and they found
that the electron-withdrawing groups like NO 2 make
the cyclization processes more difficult.

In this paper we were able to synthesis a series 0s 4-
phenylquinoline derivatives by chlorination of 4-(1H)-
quinolone followed by a cross-coupling reaction with
phenylbronic  acid to  give the required 4-
phenylquinoline derivatives in good yield (7).

Experimental

Melting points were determined on an Electro-thermal
melting point apparatus, Infrared spectra were recorded
on Perkin-Elmer Infrared spectrophotometer. Proton
NMR spectra were recorded on EM-90 MHZ with (TMS
as internal standard.

Preparation of 4-(1H)-quinolone derivatives

A solution of 2,2-dimethyl-1, 3-dioxanc-4, 6-dione (2)
and trimethylortho formate was heated under reflux for
two hours then a solution of arylamine derivative in
trimethylorthe formate was dadded and heating under
reflux as continued for a further five hours. Evaporation
of the solvent under reduced pressure gave ayellow
solid of crude arylamino - methylene derivatives.
Recrystallization from methanol gave the corresponding
arylaminomethylene derivatives (Table 1).

Cyclization of these derivatives was carried out in
boiling diphenylether and the cyclized products were
isolated as solids and recrystalized from petrolcum ether
and the results are shown in Table 2.

Preparation of 7-methoxy-4-chloroquinoline (8).

A solution of 7- mcthoxy-4-quinolone (3 g, 12mmol)
in phosphoryl chloride (20)ml was heated under reflux
with stirring for 3 hour:. The reaction mixture was then
pourcd into ice and ncutralised with 10% NaOh. The
solid which scperated was collected by filtration and
dricd to give 2g (95%) of crude 7-methoxy-4-
chloroquinoline.

Recrystallization from cyclohexane gave 1.8g (89%) of pure
product as colorless meedles. The results of all chlorinated
derivatives are shown in Table 3.
Preparation of 4-phenyl-7-methoxyquinoline dreivatives

A solution of phenyl boronic acid (1.5g, 12mmol) in ethanol
(3 ml) was added to a stirred mixture of tetrakis (triphenyl
phosphine) palladium (0.5g, 4 mmol), benzene (20 mi), 4-
chloro-7-methoxyquinoline (2g, 10 mmol), and aqueous sodium
bicarbonate (10 ml, 2M). The reaction mixture was heated under
reflux with stirring for 30 hours. The reaction mixture as
extracted by stirring with ethylacetate (2x100 ml) and the
combined organic extracts were wased with water. dried
(MgS04), filtered and evaporated under reduced pressure (o

give a thick brown syrup which solidificd on scratching. - ’

Recrystallization from toluene gave the pure products. The
physical data of all 4-phenylquinoline compounds are given in
Table 4.

Results and Discussion

The aim of this work is to study the effect of electron
withdrawing or electron-donating groups on the cyclization of
an arylaminomethylene Meldrum's acid derivatives since
Dinny's and co-workers (3) found that the cyclization processes
of B-(O-nitroanilino) propiophenone using HCL/ ethanol as
cyclizing ageht more difficult. It is clear that from the results of
cyclization in (Table 4) that the electronic effect do not have a
marked influence on the cyclization step to form the pyridone
ring.

Our mecthod involves the chlorination of 4-(1H)-quinolone
which gave the 4-chloroquinoline in good yield. The successful
palladium catalysed cross-coupling of phenyloboronic acid with
haloarynes developed by Miyaura ct al (4) promped us to
investigate this procedure for the synthesis of phenylated -
quinoline compounds, especially bccause Miller and Dugar (3)
were able to prepare mononitrobiphenyls by this method Thus
the coupling reaction of phenylboronic acid with a number of 4--
chloroquinoline gave a good to modecratc yicld as showen in
Table 3.

Finally 4- phenylquinoline compounds were constdered as
precursors for the synthesis of novel tetracyclic aromatic
alkaloids with antincoplastic activity and powerful Ca-relcasing -
activity in Sarcoplasmic Reticulum (6). .
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Table 1: The Physical date of arylaminomethylene derivatives

Vol. 6,No. |, 1996

R4
R3
Q
>—o
Rl
/
0
Comp. | Ri R2 R3 R4 | Yield M.Pc | HNMR(CDCL3) IR ,Cm!
%
i H OCH3 H H 85 160- 8.5(1H,D,J=14Hz,CH), NH 3120
162 7.6(4H,M,Ar H)1.5(6H, CO 1720 and 1675
S,CH3),4.1(3H,S,0CH3)
2 OCH3 H H NO2 70 185- 8.5(1H,d,J=14Hz,CH), NO2 1580 and 1375
188 7.5(3H,m,ArH),1.6 NH 3300
" | (6H,S,CH3),4.1(3H,S,0CH3) CO 1725 and 1675
3 NG2 H H H 65 202- 8.6(1H,d,J=(14HZ,CH),7.7 No2 1580 and 1375
205 (4H4,m,ArH)1.7(6H,S,cH3) 1725 and 1675
4 HO H H H 78 155- 1.7(6H,S,CH3),8,7(1H,d,J=
158 | 14HZ,CH),7.5(4H,m,ArH)
> H OCH3 | OCH3 H 75 140- 1.6(6H,S,CH3),4.1(6H,S,0CH3 | NH 3120
144 ) CO 1720 AND 1675
8.7(1H,d,J=14H,,CH),7.5
(3H,m,ArH)
6 CH3 CH3 H H 65 135- 1.6(6H,S,CH3),1,1.8(6H,S, NH 3130
138 | CH3), 8.7(1H,d,J=14H,,CH | CO 1720
7.6(3H,m,ArH) CO 1720 and 1675
Table 2 Preparation of 4-(1H)- Quinolone derivatives 5
5 |
g0
7
g |
H
Comp. Yield% M.PC° THNMR(CDCL3) IR Cm-!
7-methoxy 83 242-44 4.0(3H,S,0CH3),7.13H,m.ArH), CO 1620
7.0.7.2(1H,d,J=6H,,NH-CH=C),
: 8-8.4 (1H,d,j=6H,NH--C=CH)
8-hydroxy 75 220-223 7.1(3H,m,ArH) 7-0-7-2(1H,d,J=6H,,
NH-CH=C),8-8.4(1H,d,J=6H,,NH- OH 3300
C=CH) =C-H 3030-3050
8-nitro 62 310-315 dec | 7.2(3H,m,ArH),7-7.5(1H,d,J=6H,, CO 1625
NH-C=CH),8-8.4(1H,d,J=6H,,NH-CH)
8-methoxy 70 238-241 7.1(2H,m,ArH), 7.2-7.5(1H,d,J=6H,, CO 1600
NH-CH=C),8.83(1H,d,J=6H,,NH-C=CH, | =C-H 3020-3040
4.0(3H,S,0CH3)
6,7-dimethoxy82 82 265-268 7.0(2H,m,ArH),4.0)6H,S,0CH3), NO2 1550 AND
7-2-7.5(1H,d,J=6H,,NH-C=CH), 1675
8-8.3(1H,d,J=6H,,NH-C=CH) CO 1600
=C-H 3020-3040
7,8-dimethy172 172 | 255-258 7.0(2H,m,ArH,3.5(6H,S,CH3), CO 1600
7-2-7-5(1H,d,J=6H,,NH-C=CH)
8-8.3(1H,D,J=6H, NH-C=CH) s
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Table 3: Preparation of 4-chloro -quinoline compounds

Cl

R4 ,

C
R2
o |
N
Comp R1 R2 R4 | Yicld M.P.C. 1HNMR(CDCL3) TRCM-!
%

1 H OCH3 H 80 85-87 | 4.0(3H,S,0CH3),8-8.6(1H,d, C=C 1600
J=3H,,N=CH),7-7.8(GH,M,ArH) C=C aro. 500
7-67.64(1H,d,J=3H,,CH=C-C1)

2 OCH3 NO2 85 12-121 | 4.0(3H,5S,0CH3)8.6-8(1H,d,J= NO; 1580
3H,, N=CH)7.5-7.6(1H,d,J=4H,,CH | and 1310
=C-C1),6.9-7.8(2H,d,ArH)

3 NO2 H 50 90-93 8.08.6(1H,d,J=3H2,N=CH),7.4-7.6 NO2 1580
(1H,d,J=3H,,CH=C-C1),7.0-7.3 and 1310
(3H,m,ArH)

4 CH3 CH3 H 82 125-127 | 7.0-7.4(2H,m,ArH)3-3.4(6H,S, c=C.
CH3),8-8.4(1H,d,J=3H2,N=CH), 1600
7.5-7.7(1H,d,J=3H,,CH=C-C1)

5 H OCH3 | OCH3 H 20 115-118 | 4-4.3(6H,5,0CH3),8.6-8.7(1H. Cc=C
d,J=3H, N=CH),7.5-7.7 (1H, 1600
d,J=4H,,CH=C-C)7-7.2(2H.d.ArH)

6 HO H 75 112-115 | 8.6-8.7(1H,d,J=3H;,N=CH).7.6-7.8 OH 3300-
(1H,d,J=4H,,CH=C-CL),7.0-7.4 3300
(3H.M,ArH)

Table 4: Preparation of 4-Phenylquinoline derivatives

7 8 N
Comp. Yield M.P.C. 1THNMR(CDCL3) IRCM-1

7-methoxy 80 108-110 4.0(3HS,0CH3),7-0-7.4 C=C 1600
(9H,m,ArH),8.6-8(1H,d,
J=3H2,N=CH)

5-nitro-8-methoxy 81 136-140 4.0(3H,S,0CH3),8.0-80 NO2 1550 and
(1H,D,J=4H,,N=CH)6.8-7.6 1350
(8H,m,ArH)

8-nitro 63 125-127 7.6-8.0(9H,m,ArH)8.8(1H,d NQO2 1355 and
N=CH) 1555

7,8-dimethyl 83 102-104 3-3.4(6H,S,0CH3),7-6-8(7H,m,ArH), C=C 1600
8.8 (1H,d,N=CH)

6,7-dimethoxy 85 114-117 4.0(6H,S,0CH3),7-7.4(7H,m,ArH), C=C 1600
8.8(1H,d,N=CH)

8-hydroxy 73 106-109 | 7.7-8.3(9H,m,ArH),9.0 OH 3200-3400
{1H,d,J=3H,,N=CH)
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ABSTRACT K
In this work a real-time monitoring technique of the early stages of laser induced damage in optical materials has

been investigated. Damage is monitored using the phtoacoustic signal generated in the optical component and detected by a
pizoelectric transducer attached to the sample. It was found that the damage threshold measured using this technique was

always less than the reported in the literature.
INTRODUCTION

photoacoustic effect is the production of an
acoustic signal when a sample of matter is exposed to a
beam of intensity modulated radiation or a transient
heating. The concept on which the photoacoustic is
based is quite old and the analogous effect commonly
referred to us the optoacoustic effect has been used for
many years in the study of optical absorption in gases.
The change of name from optoacustic to photo acustic
has been instituted to reduce the confusion with the
acousto-optic effect in which light interact with acoustic
or elastic waves in solids.

The phoyoacoustic effect was discovered in the
nineteenth century by Alexander Graham Bell (1), After
the initial flurry of interest by Bell's original work,
experimentation ~ with the photoacoustic  effect
apparently ceased. The effect was obviousely considered
as being no more than an intresting courusity of no
great scientific or practical value, furthermore, the
experiment were difficult to perform since they required
the investigater's ear to be the signal detector. The
photoacoustic effect was forggoten for ncarly fifty years
until the advent of microphones, since then a
progressive improvement and development has occured.

The advent of lasers provided a major impetus to the
photoacoustic effect with application especially in
Spectroscopy.

Experimental

This is shown in figure (1), the laser was a CO,-TEA
laser described fully in ref (2), this laser gencrates a
pulse which is 80 ns (FWHM) and contain 70 mj of
energy. This pulse was fccussed on the sample to a spot-
zise of 0.25 mm by short focus germanium lens. The
energy density of the sample surfase was varicd using
thin polythene sheets which experimentally found to
attenute the laser energy independedlly as shown in
figure (2). -

The samples were circular discs S0 mr in diameter
and 5 mm thickness, the samples were always placed at
the focus of the laser beam. Dne of the transducers

descirbed elsewere(3) was attached acostically to the rear surfasc
of the sample with a viscuos fluid as silicon grease. The
sample-transducer assembly was mounted on a holder which
permitted the rotation of the sample aboul its axis with the
transducer being on the axis so that the distance from each
illuminated site is the same. Part of the laser energy was
diverted by sodium chloride flat acting as a beam splitier for the
porpose of energy measurement.
Results and Discussion.

A range of samples were damage tested, these included
mettalic samples, diclectrics and thin films. The mettalic
samples were :

1- high purity copper

2- Aluminum, type BS 3235 S21

3- Stainless steel type BS1477/HF30TF
4- Molybdum.

The first three samples uderwent roughing on a grinding
mechain before being wet polished on a circular lap with 0.25 m
particles abrasive to an optical finish. The dielectric samples
were sodium chloride and pottasium chloride while the thin film
samples included high reflection films on germanium, copper-
nikel mirror with hard gold coating and gold film on aluminum
substrrate.

Laser induced damage was detected by gradually increasing
the energy density on the sample surfase unul a big increase in
the magnitude of the photoacoustic signal was rccorded by the
transducer. Each data point is obtained at diffcrent site on the
sample, table 1 list the measured damage thresholds of the
samples tested, also shown are the published damage thresholds
for the same samples. lcs.

A typical form of the photoacoustic signal recorded by the
transducer is shown in figure 3, this signal was rccorded in,
sodium chloride.

The scope was triggered by the CO, laser pulse, the delay to
the first peak is associated with the time for the photoacoustic.
signal to reach the transducer from the illuminated site, while
the hight of the first peak correspond to the longitudinal wave
which travel directly to the transducer, this also taken as &

measure o

—
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of the absorbed encrgy to avoid any reflection or mode the damage threshold of the sample unde r damage test.

conversion arriving at the transducer later on. Care was A photoacoustic signal is always present whenever any of the
taken to prevent any scattercd light from rcaching the laser pulse is absorbed by the sample. This signal is always
transducer, figure 4,5 and 6 show the photoacoustic detected by the transducer since the wavelength of the
signal as a function of the laser energy for sodium photoacoustic signal generated is considerably larger than the
chloride, molybdium and Hr film on germanium focussed spot-size of the laser puise on the sample surfasc.

substrate respectively. The slpoes of these figures  Figure 4,5 and 6 show the photoacoustic signal suffers a major- =
were measured and found to be 140.05, 1.1740.24 and change when damage occurs. One might think that the increase
1.02-+0.003, therefore the photoacoustic signal shows in the signal is due to the acoustic emission assciated with the
an essentially linear dependence on the incident laser ~mechanical change, this, however is not the case, it must be kept”
energy before damage, when damage start to occur the in mind that below damage most of the absorbed energy will be
signal increases mnoticeably and for energy densites converted to heat at the sample surfase and a photoacoustic:
greater than the damage threshold of the sample the signal will be produced immediatly. When damage start some of
photoacoustic signal appear to follow asimple power the absorbed energy will be used in breaking bonds and some

law behaviour with the energy i,e; ' : will be used for melting. Therefore, a decrease in the signal
S=AE" shoud be expected rather than an increase. The increase in the

Where S is the photoacoustic signal, n is the power signal is therefore is not due to the increased acoustic emission,
dependence of the signal and A is a constant. it is due increased absorption process. It is well known, for

The magnitude of n depends on the nature of the example, that the reflectivity of most metals is reduced when
sample and its value is generally less than 3 for metals they they are subjected to a high intensity laser pulses (4,5,6,7)
while for dielectrics materials n is greater than 3. The or metals may undergose anamolous absorption.
measurement of the energy at the point where the graph Beyond damage threshold the increase in the photoacoustic
between the incident energy and the measured  signal continue at the same rate.
photoacoustic signal change its gradient marks

Table 1.
sample damage thre J/cm2 published thre ref
stainless steel 4.07 4,60 8
Al 11.90 14.00 9
Cu 63.69 67.00 8
Gehr 16.70 - -
Mo 24.06 25.00 8
Kcl 51.00 52.20 10 .
Nacl 68.00 92.00 10
Nl/cu 20.90 - e
Aw/Glass 21.20 - - . 2
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ABSTRACT

In the present work the attenuation of 14.5 MeV neutrons in different types of shietlging materials (A1,Fe and
H,0) are determined, using the NE-213 detector for detection of the primary neutrons. The attenuation of primary flux in
different materials is well defined by simple exponential relation based on the removal cross section which were determined.
The predicted values of removal cross sections are in agreement with the theoretical determinations. The devation between
the present resurlts and the earlier data obtained by the other authors can be explained by the geometry difference of the

measurements.

INTRODUCTION
The concept of removal cross section can be used for
a rapid estination of the neccessary shielding for
neutron sources. The macroscopic removal cross section
}_j(cm\'l is defined as the effective probability for the
R

removal of neutrons from incident energy range. The
microscopic removal cross section per atom 8 g (barn)
equal the sum of microscopic inelastic and absorption
cross sections plus a fraction of the microscopic elastic
cross section. Tle relation between The macroscopic
and microscopic removal cross sections for any element
is given by {1,2,3]:

EN*&*
5= 20 RTp t\&“ £ eyt M
R L

Where p is the density of the element in gm/cm 3 and A
is the atomic weight.

The flux of primary neutrons at a distance r from the
point source of the strenght s is represented by [ 2,4]:

Z{1-1)

)= ©)

& mxd
where 3, is the macroscopic removal cross section and

(r-n)=x is the total thickness of shicld traversed. When
the distance ris fixed, the flux of primary ncutrons can
be defined by the relation [1,5]:

—Z'X
H)=¢()e R G)

Where ¢(x) & ¢(0) are the flux of primary neutrons for a
shielding of thickness x and with out shielding respectively

Removal cross sections has been measured |3.4.3.6] for
various elements and construction materials by activation
threshold detectros.

The NE213 detector seems o be a suilable technique (0
determine the removal cross section in a more rapid way and
additionally gives the possibility of studying the induced
secondary radiadions [7,8]. Using fixed source detector
geometry, the logarithms of relative intesities (I/I.) plotted
against x results is a straight line with aslopof ). from

R
which the 8 for different materials can be determined.
Experimental arrangement

The geometrical arrangement used in this work is shown in
Fig.l. The neutron generator (High Voltage Engineering type
T400) produces deutrons with an energy of 110 KeV at current
of 100 pA, the deutrons impinge on a target which consist of
tritum absorbed in manum layer on copper. Neutrons were
produces in the [H(d, n)] He reaction. The ancrgy and yield of
neutrons emnted from the target depend on the angle between
the incident deutron beam and the emerging neutrons [1,2].

The energy of necutrons emitted in the zero direction 1o the
incident dcutron beam (in the forward direction) was 14 5 +0 13
MeV and the maximum ncutrons output per sccond is aboul
5%108,

The sampics of Al and Fe shaped in rectangular plates with
dimensions of 60 cm x 60 cm and aluminium containers uscd
for water sampics.

Two liquid organic scintillator detector type NE-213 uscd in
this research, one of them was uscd to dctect the primary
ncutrons that of threshold energy 14 MeV in the forward
direction of the deutron bcam, and the sccond was used as a
source strenght
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mointor positioned at an angle of 90° to the forward
direction of the dcutron beam. The dctectors were
shieldedwith a 40 cm deep paraffin wax sylindrical
coilimator with a diameter 7 cm.

. The distances of source -sample and source- detector
are 130 cm and 450 cm respectively.

Results and Discussion
After performing the neutrons intensity measurements
with different shield thickness (x), the values of Ln(I/T)
as a function of x can be well approximatedby straight
line (see Fig.2). The macroscopic removal cross sections
obtained in this experiment for various materials are

Vol. 6,No. 1.1996

given in Table 1. The error are dctermined from the lcast-
squares fitting. The macroscopic recmoval cross sections were
also deduced using formula (1).

Experimental values of 3R for Al and Fe obtained show good
agrrement with the calculated [1] and with the measured by
activation threshold detectors [4,6], the previous valus of
%j\ =0.07190 + 4% for water [3]is good agreement with our

result, therefore, the deviation between the present results and
the earlier data obtained by activation threshold dectors is about
(7%) this difference is due - to the variation of neutron energy,
dimensions of sample and the purity of the elements inthe
sample

Table(1): Experimental results

Shielding Present work Previous work Reference
Material %:\U-m\" Sr(barn) %‘.\KC‘“\'] Sr(barn) Number
Al 0.0570+0.002  0.9450-+0.034 - 1.04 n
1
0.0622+0.003 1.04+ )
0.04
Fe 0.1122+0.003  1.325+0.041 - 1.52 (n
s
0.1200+0.01 1.41+ “4)
0.04
H,0 0.0672+0.002 e 0.0719+0.003 ——— 3)
7
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ABSTRACT

The vertical distributien of ozone is estimated by Umkehr methed. The center of gravity for different atmespheric
ozone has been computed. It is inversely prepertienal form with total atmospheric ozone. The upper and lower stratosphenc
layer are the most and least sensitive to total atmospheric ozone variations. They show undershecting and overshooting.

respectively. The midstratosphere has a gaining tendency for ozone, while the upper stratosphere has a loosing tendency.

INTRODUCTION

Eventhough, the thickness of the atmospheric ozone
column is around (0.25+0.1)cm, at standard
temperature and press are (OC°, 101. 325KPa), the
ozone layer is crucial to both the general circulation of
the atmosphere and to the existence of life on earth, due
to the absorbtion of ultraviolet radiation (1).

Only in recent years, ozone became one of the most
majer- issue of public concerns. However, scientists
studied atmospheric ozone and its vertical distributions
long time age (2,3,4,5,6).

The variation of the ozone column density "can have
significant effects on the relaxation rates of both ozone
and temprature perturbations in the stratosphere” (7). In
addition to the determination of vertical distribution of
ozone, this paper has been conducted to analyze the
response of the vertical distribution of ozone, to

- atmospheric ozone variations.

Mecthodology
The intersity of sunlight in the ultraviclet region, at

the earth surface, dcpends on both, the vertical
distribution of ozone, and the sun zcnith angle.

To determine the vertical distribution of ozone, the
atmosphere has been divided into five layers, (0-10)km,
(10-25)km, (25-35)km, (35-50)km, and over 50km. The
ozone content for the above layers is designated as x4,
x3, x2, x1, and x0, respectively.

The intensity of the primary scatterced light, at the
surface is (4);

A
-aX
1= kﬂ% Ar1Q T

Where K is a constant, P is the scattering coefficient, o is the
absorbtion coefficient per centimeter of ozone. X is the path
length in centimeters of ozone. For better accuracy in X, each
layer has been divided into sublayers of one kilometer thick. A, -
is the scattering integral;
v
Ar= j W g
“ L]
Where F is the air path from the top of the atmosphere to the
scattering height, and from there vertically downward to the
observer. o
o eliminate the constant K, intensity ratie of two wavelengths,
(3112A° and 3323A°), which have diffcrent absorbtion (1.23
and 0.08) and scattering (0.464 and 0.350) cocfTicients has been
taken;

a4 W
NI =ﬂ ‘EQ A \Q - o\ xx o
D . R
ALy AL ZQ A0 - a2l xx

=

The above equation is a function of x, x1, x2, x4, and the sun
zenith angle. The value of x3 can be determined (x3=x-x1-x2-
x4). For simplicity, ozone is treated as uniformly distributed
through all the layers, except that for the upper stratosphere,
where ozone is trcated as exponentialy distributed. This is
actually true in the troposphcre (8). The total atmespheric ozonc,
X, is obtained from dircct sun observations. xo is assumed equal
zero (no ozone over 50 km altitude). Ozone concentration in the
troposphere is affected by weather conditions; (9,10). However, .
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it is assumed to rcpresent 7% of total atmospheric
ozone (4). Two unknowns, x1 and x2 are lcft to
determine. There are infinite different values of x1 and
x2 to satisfy equ.(3). Thercfore, observations for two
different zcenith angles (80° and 86.5°), are needed. The
intersection of the two (x1, x2) curves, represents the
numerical solution for x1 and x2. Observation fora
third zenith angle (84°) has been employed for
checking. The values of the I(A1)/I(A2) were observed
at Arosa (47°N), Switzerland, for three different values
of x (0.40cm, 0.35cm, and 0.30cm) (11).

The center of gravity (CG) of the vertical distribution

of ozone is computed as follow;

Z“:\\m
CO( km) = =—

PR
=1

Where h is the mean height of the rth layer in km.
Results and Discussion

The Vertical Distributions of Ozone:

Most of the atmospheric ozone is concentrated in the
lower-stratosphere (10-25)km, sce fig (1). The vertical
distributions of atmospheric ozone (from bottom to top
layer)are 0.028cm, 0.2865cm, 0.024cm, 0.0615cm for
0.40cm ozone. And 0.0245cm, 0.2435c¢m, 0.020cm,
0.062cm for 0.35cm ozone. And 0.021cm, 0.3005¢m,
0.018cm, 0.605cm for 0.30cm ozone.

The centre of gravity for the above distributions is
21.596km, 22.123km, and 22.767km, for 0.40cm,
0.35cm, and 0.30cm ozone, respectively. Other centres
of gravity have been derived from published vertical
distributions of different amount of atmospheric ozone
(3,6,12).

The centre of gravity is plotted against the total
atmospheric ozone x. It shows that, the centre of gravity
is inversely propertional in exponential form, with total
atmospheric ozone, see fig (2). The main production
region -for ozone lie in midstratosphere, (13), and
upperstratosphere  (14), where the amount of air

molecules and ultraviolet radiation is optimum for -

ozone production. Therefore we can conclude that, the
center of gravity of vertical distribution of ozone,
moving downward, toward the lowerstratosphere as
atmospheric ozone increases. So we can say with out
any doubt that, there is a downward vertical diffusion of
ozone. This movement and long photochemical life time
of ozone in lowerstratosphere expleres the high ozone
density at lowerstratosphere. Downward movement of
ozone at midlatitude has been observed (15). This
phenomena is very clear at low atmospheric ozone (x <
0.200cm). The phenomena becomes weaker as x
incrcases. It becomes undctectable for atmospheric
ozone of greater than 0.300cm.

Vol. 6 . No. 1.1996

The Ozone Distribution Index (ODI):

The auther defined the (ODI) for the rth layer, as the ratic of
the actual gain (less) to the weighted gaim (less) of ozonc
content for that layer, where x changed by A x (£0.05¢cm)

CDI=(actual gain (loss)/weightrd gain (loss)
_Ax]Ax

X

> 1 over-shooting

1 normal
1 under-shooting
0 reverse-shootin

A A

Fig (3) shows that, the lower-stratosphere and the
upperstratosphere, are the most and least sensitive regions to the
atmospheric ozone variations. They are out of phase by 1 While
the lower-stratosphere shows over-shooting tendency (OD! =
1.24 at 17.5km altitude), the upper-stratosphere shows under-
shooting tendency. In addition to that, there is a weak reversc-
shooting (ODI= -0.06 at 42.5km altitude). In other words, ozone
decrcases at this altitude, eventhough, atmospheric ozone
increases.

The Ozone Distribution Index Gradient (ODIG):
The auther defined the ODIG for rth layer as the rate of
change of ODI to atmospheric ozone variation x;
ODIG = A(ODIG)/Ax = | >0 gaining tendency
=0 neutral
<0 loosing tendency

Each atmospheric layer, has different ODIG. The mid
stratosphere shows = gaining tendency (ODIG= 0.07mm-! at
30km altitude). In other words, the ODI increase 7% for every
one mm increase in atmespheric ozone. The upperstratosphere
shows loosing tendency (ODIG= -0.023mm-! at 42.5km
altitude). See fig (4).

Summary and Conclustions

The center of gravity for vertical distribution of atmespheric
ozone is inversely proportional in exponential form with total
atmospheric ozone. The center of gravity moves from 26.6km
altitude at x=0.160cm, to just about 20.8km altitude at x=4 0cm.
The upper and mid stratosphere are the ozone production
regions. Therefore there is a downword diffusion of atmospheric
ozone. Increasing ozone concentration will increase the
tempcrature at that layer, due to absorption of sun light.
Temprature rise will alter the dynamic structure of the
atmesphere, and will produce an injection process carrying
ozone to the lower-stratosphere.

The value of ODI is diviated from unity in both lower and
upper stratosphere.  The lowerstratosphere shows over-shooting
tendency (ODI > 1), Whilc the upperstratosphere shows under
shooting tendency (ODI<I).

As ODIG concern, the midstratosphere shows gaining
tendency for ozone (ODIG > 0), while the upperstratosphere
shows loosing tendency (ODIG < 0).
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ABSTRACT

This work is an attempt to give a broad-brush sketch of the vertical wind component, created by sloping terrain in
Iraq, and to detcrmine its influence on dust phenomenon. Due to mathematical complexities of the subject and to the lack of
data therefor it is found convenient to use simplified methods to achicve the above purposc. Calculations showed that

horizontal wind with northerly, northwesterly, northeasterly and easterly directions rcsults in upward topographical wind
motion in the middle and most parts of the southern regions of Iraq and vice versa. It has been found that the topographical

wind plays an important role in feeding and suppressing dust in the country.

INTRODUCTION

Although the option of the atomospheric scientists who
are interested in dust phenomenon in Iraq, covered a
wide area in this field but it may be divided, generally,
into three major categories. These categories are, the
study of the effects of climatological and meteorological
parameters  [1,2,3,4], the estimations of the
concentration, The size distribution of the particulates
[5,6,7,8], and the understanding of the annual
frequencies and its predictian [9,10]. However,
researchers attention has not been directly oriented to
the role of the vertical wind component, which is the
most important element in dust and cloud development.

Vertical motion may be caused by one or more of the
following:
a)Direct heating of the air layer close to the ground.
b)Large scale convergence and divergence of the

horizontal wind ncar the earth surface.

¢)Cold fornt.
d)Sloping terrain.

This work deals with the vertical motion, created by

the latter effect with relation to dust phenomenon.

PRINCIPLES AND METHODOLOGY

In case of synoptic scal motion, the vertical winf
component is typically of the order ofless than 0.1
m/scc. However, the accuracy of general
mctecorological wind instrument is about 1 m/scc,
thus, in general the vertical component is not
measured in routine obscrvation, hence, must be
inferred from other measured paramcters. However,
there are practical difTicultics involoved in this
method. The calculation of orographical vertical wind
component is rtunately, exceegingly being simplificd.
The simplification can bc made in a manncr similar to
that suggested by patterson [11], which is bascd on
the

kinematical boundary conditions:
If the earth surface has has the equation [12]
y(x,y,2)=0 (eY)
and is rigid and at rest, then normal component of motion is
zero. In other words, the motion is tangential to the earth -
surface, so
V. Vy=0 )
where Vyy is normal to the earth surface.

.

Suppose that the height above the mean sea level is given by:

z=z(X,y) 3)
Then
z-z(x,y)=y(x,y,2)=0 C))
Hence
= = JL oL
Wo=\U.—+N.— 5
=V P

where W, is the vertical velocity created by the sloping terrain
and u and v arc the horizonal wind components in east and
north directions respectively.

Equation (5) is uscd to calculated Wy where the horizontal
wind is analyzed intouand v components. The values of these -
components are interpolated in a network of grid points with

——and — are -

ox oN

estimated for each of the grid point using the 1:5 x 105 scale
topographical map of Iraq.

In spitc of the fact that cquation (5) gives WO mathematically,
nevertheless, practically it has to have some extrapolating and
smoothing approximations. For instance, the obscrving stations
arc irrcgularly arranged, thus it isobvious that the horizontal «
wind component has to be extra grid points. Also the height of
the terrain has to be smoothed for the minor irregularitics. .

intervals of 110 km. The gradient components

40



Al-Mustansiriya J. Sci Vol. 6,No. 1,199

L »
‘[ Lo -+ -—--L DI ‘
) L \ .
o ] NS L N\ \ ‘u
- i o -
v ey | ;: al o
7 = | <N i AT ¥
7 — T\L, 7 e =]
\/‘\ / & L 2 [ 7\7
2 - A Y 5
S, | e
v L7 TGN
g9 U A
g Yy |\ |
™ % = - == 3 Q4
€} (&3]
11 : 71 TT "
. £ Bl e
N 4
-] s i
< =3
a L5 “r %yn O )
=1 _E. 3
A - ///: 44
".\\ g ,5' e A
Y o | owa | L
% s A { -
I TET A S S I
il el as N e
/ s S| e
3 D 3 g "“”‘,a"J P p e
) . (4)

Fi'gures (1-4) The general patterns of vertical wind componenet by assuming a horizontal
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Figure (5) The time variation of the visibility on 1st April 1990
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RESULTS AND DISCUSSION

The general pattern of the vertical wind component
created by sloping terrain in Iraq are shown in figs.
1,2,3 and 4. These figures obtained by assuming a
typical horizontal wind velocity of 5 m/sec and varics
analogous to the eight wind rose directions.

Briefly, figures 1,2,3 and 4 show that with horizontal
wind of northerly, northeasterly, and easterly directions.
ascending wind is domiated in southern region and the
west parts of the middle reginos of Iraq, while the
northern region and the eastern parts of the middle
region experienced descending motion and vise versa.
The northwesterly wind causes an updraft in many
places, however in the extreme west of the middle and
the southern regions of Iraq a downdraft is prevailing.

In determining the significance of the topographical
vertical winds calculated by equation (5) in the dust
phenomenon, the dust storm of 1Ist of April, 1990 is
examined in detail as a case study where data are
available. As observed by the Iraqi meteorological
organization, the time visibility in the meteorological,
which are influenced by the storm are shown in fig.5,
accorgingly the exact advancement of the storm is that,
it is started in AL-Nakhaib and shortly after kilo 160
followed by Ramadi, Karblala, Baghdad, and finally
Hilla and then vanished.

The patterns of the topographical vertical winds

Vol. 6,No. 1, 1996

calculated by equation (5) for that stormy day are shown in
figs 6 to 13. Ignoring the mountain regions which is
assumed to be not a proper arca for dust initiation, a
simple comparison between figs 6 to 13 and fig 5 draws
the following conclusions:

1) The stormy day started with either subsident or stable
wind prevailed all over the country. The visibility was
generally good. This condition persisted till 0900 GMT.

2) At 1200 GMT an updraft wind is established in many
parts of the middle region with the core at the southwest
of AL-Nakhaib. The storm start being more severe at the
AL-Nakhaib where the visibility started to deteriorate
seriously.

3) At 1500 GMT, The updraft wind increased in both AL-
Nakhaib and Kilo 160, meanwhile the storm became
more sever and visibility was nil. The general
meteorological pattern at the surface is showing in fig
(14).

4) At 1800 GMT, the vertical wind is reversed in both AL-

- Nakhaib and Kilo 160 to a downdraft whercas the
updraft motion maintained in Ramadi, Baghdad, and
south of them. The visibility improved in AL-Nakhaib
and kilo 160 and deceased in Ramadi, Kerbala,
Baghdad, and Hilla successively.

5) At 2100 GMT, the situation is settled down in most part
of the country except Baghdad and Hilla where the
storm, -as reported - vanished an hour after midnight.

Figure (14) General meteorological pattern at the surface at 1500 GMT of 1st Apﬁl 1990
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Conclusions and Suggestions

There is a very high outstanding relation between the
topographical wind patterns and the advancement of the
dust storm. It can be concludcd that the topographical
vertical wind is an encouraging criterion for
interpreting dust storm initiation and vanishement in
Iraq. However, one can not judge other factors which
may enhance the process such as surface susceptibility,
human activities and other factors producing vertical
motion. As the topographical vertical motion seems to
be a poweful factor in dust phenomenon, it is suggested
that resecarchers are required to extend this work to
comprise
motion. However, this suggestion is limited at the
present time due to the inadequacy of the wind
observations available.
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ABSTRACT v

In this work, Seam welding" Conduction limted type” butt joint, at atmospheric environment was achived using pulsed
Nd:Yag laser to weld lead speciments. Creep test was carried out for welded and parent lead. In addition to that the stress exponent

and constants related to the creep were calculated.
1. INTRODUCTION

Creep test is performed by applying a constant load on
the specimen and observing the increment in the strain
(or extension) with time.() A typical extension-time
curve is shown in Fig.(1), which identifies three
regions(?):-
1To2
--—--: Primary creep- creep proceeds at diminishing rate
due to work hardening of the metal.
2To3
-—--: Secondary creep- creep proceeds at a constant rate
because a balance is achieved between the work
hardening and annealing (thermal softening) processes.
“3To4 7
——-: Tertiary creep- the creep rate increases due to
necking in local stress and failure is at pt(4). Secondary

- - creep rate for a particular metal depends on many

variables the most important of which are stress and

temperature. The most commonly used expression for

relating secondary creep rate (g) to stress ¢ (when o <5

N/mm?) and absolute temperature (T) has the form (2)
g°= A on ¢"OERT ¢))

where: .

(A): constant, (n): stress exponent, (E): The activation
energy for creep, and (R): is the universal gas constant
(8.31 J/mol k). ‘

This equation shows that the creep rate increases by
increasing either the stress or the temperature. By
taking the natural logarithms we get

In €°=In A + nIn -Ec/RT )
For the creep rate when o©>5 N/mm?2 there is another
exponential expression which has the form(2).

g=Rc2 ¢ ¢-ERT 3)
where:

(B) and () are constants. Laser welding has many

. advantages over conventional methods. These may be
) summarized as follows:-

1-small heat affected zone (HAZ) of a value that depends on the
metal(®),

2-Vacuum-free process(4). :

3-Contactless handing of workpeice (abolishes any possible
contamination).

4-possibility of different joining schemes "Lap, corner, and T-
joints"(),

5-Possibility of welding dissimilar metals.(6.7)

2. EXPERIMENTAL WORK

A-Laser system description:

An nd: Yag laser of (10) msec. pulses operates at (1.06)n
m with fundamental transverse mode (TEMgq) was used. A
(20)cm focal length lens was employed in conduction with the
laser system to focus the laser beam onto the workpeice.

The system, supplied with (X-Y) table, facilitates the
provision of variable energies(1-24) joule. Fig.(2) shows the
specimen used for the creep test.

B-Seam welding mechanism:

This was achieved by over lapping laser pulses on the
lead specimen. To materialize this properly, the specimen was
allowed to move (0.25)mm after each pulsc. The whole work
was arranged to operate the system at a fixed laser pulse
energy (1.15)joule and repletion ratc of 30 ppm.

3. RESULTS AND DISCUSSION
Figs. (3) and (4) show the strain-time curves (creep curves) for
parent and welded lcad specimens. At various stress levels, the
creep constants (o,A,B) and stress exponent (n) wcre
calculated for parent and welded lead as shown in table (1).
The fracture location was always in base metal in all welded
specimens giving .an indication that the welded zone gained
more strenght than that of the base metal a "phenomenon that
is sometimes called creep grain boundary”. This is due to the
fact that laser welding makes grain refining. It means that the.
base metal has equiaxed grains zone of creep resistance less
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than that of weld zone. This looks as an attractive point
of the laser welding. Throughout the welding process
careful overlapping was assured at a ratio of (70%).
When poorly overlapping the laser pulses a tiny defect
"BLOW HOLES" which weakens the welding may be
generated. This defect will disapper with proper
overlapping since remelting the regions will accord this

“defects. There was no stress concentration in the weld
zone because of the full penetration welding.

The resulted creep rate for welded lead was larger
“than that of the parent, this can be explained as
follows:- ‘

The long laser oulse used offer slow heating therfore
allowing some kind of annealing to take place. This
increases the elasticity and giving longer time to reach
the fracture point for the scame lead as compared with
the parent.

4. CONCLUSTION

1-Creep resistance for parent metal was less than that of
the welded metal. This explains the fracture location
as being always in the base.

2-There was no stress concentration in the welded metal
sincethe fully- penetrating welding was always the
case. .

3-Creep rate for welded metal was larger than that of
the parent. This comes about by the associated
annealing.

4-No micro - cracking nor porosities were noticed.

Vol. 6,No. |, 1996
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| Lead Speciment A B n o

Welded 332 | 168 [ 127512
Parent 366 | 271 |8 0.9
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ABSTRACT
A dual-photodlode is usually used as an optical phase detector (OPD) in homodyne optical communications. Here
the performance of unbal anced OPD has been investigated using a classical model for the optical mixing process. A
generalized expressions related to the dctector gain characteristic and signal suppression factor are developed for arbitrary
polarized laser fields. The results indicate that a DC-coupled optical phase locked loop (OPLL) requires almost a completely
balanced OPD compared with Ac-coupled or Costas Oplls.

INTRODUCTION

Recently, different techniques have been reported to
increase receiver sensitivity in optical communication
systems. Among these are: employing advanced
avalanche photodiodes [1,2], optically preamplied
reccivers [3,4], and coherent transmission [5,6].
However, coherent lightwave techniques offer nearly
ideal detection sensitivity as well as selectivity similar to
that obtained at radio frequencies. These features enable
- us to use the vast bandwidth of the optical fiber more
efficiently. Coherent detection is achieved by employing
nonlinear mixing between the information-bearing
optical wave and a locally generated optical wave; the
mixing is done using a photodetector. When the signal
and local oscillator (LO) frequencies are identical, the
process is called homodyne detection and the
information appears directly at bascband frequencies.
Homodyne detection of a phase shift keying modulation
gives the best theoretical receiver sensitivity of any
binary modulation schemes [5]. Unfortunately,
homodyne scheme rcquires an optical phase locked loop
(OPLL) to synchronize the signal and the LO lascrs and
this has proven difficuilt to achieve unless a very narrow
linewidth optical sources are used [7].

However, on going progress in the development of
semiconductor lasers lct us hope that problems
associated with practical OPLLs might be overcome. In
demonstrated systems OPLL is usually realized using a
dual- dctector optical mixer as phase detector (PD) to
cancel the LO excess noise and to use efficiently the LO
power. Unfortunately, unbalanced optical mixer docs
not bchave as an idcal PD and this will degrade the
performance of the OPLL incorporating it. The purpose
of this paper is to address this problem in details.

THEORETICAL MODEL

Figure 1 shows a simple model of a homodyne optical
receiver. The weak received signal of average power Ps is
spatially combined with a strong Losignal of average power P
using fiber direction -al coupler with coupling ratio (0<a<l).
For n= 0.5 and identical photodetectors a balanced optical
mixing will be achieved when the two optical paths are equal.

The central theme of the analysis is that light is described by
a stochastic vector field and that photoelectron events are
represented by a doubly stochastic poission point process [8,9].
To derive the probability distribution of the photo-counts for
arbitrary polarized laser fields, the total integrated intensity may
be regarded as the sum of two statistically independent
integrated components, one for each of the polarization
component of the wave after passage through a polorization
instrument that diagonalizes the coherency matrix [8]. The
optical intensity incident upon each detector can be expressed as
follows [10]
S =81 () +S2(t) + Sx (1) M
where Si(t), i=1,2 are the direct detection intensity components
(one for cach incident ficld) and Sx (1) is thc homodync mixing
cross-term. The detector photocurrent SP (t) obtained by low-
pass filtering the optical intensity down to the detector
bandwidth (which is much lower than the optical frequency).
SP() = SPy(1) + SP2() + SPe(V) ()

where the superscript denotes low-pass filtering.

Taking both dctectors into account and after resolving the two
arbitrary polarized input ficlds into orthogonal components with
respect to the same X and Y axis it can be shown that the total
photocurrent It = SD can be related to the system paramcters
through the relation
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Ir=[A1b2+ Azbsin (ec +ec) + Ag] PL (3)

where

Ay = (1-)R1 - Rz (4a)
Ax=2 [RI + Ra] Ja(\—aj‘&p (4b)
Ag=aR; -(1-0)R2 (4c)

Here b2 =P, /PL is the power ratio (i.c. b is the field

ratio), . is the phase offset between the two input ficlds

and R; (Ry) is the responsitivity of the first (second)

photodicde. Both K, and ©. are rclated to the

polorization of both laser fields [11],

K, =KexKix + KsyKry + 2y RadRLKsyKiy
cos(8L-3s) (39)

\'K%‘{KLY sn(f-&ARY

JK%‘JC\LLX + JK%YKL‘{W(&.— &RY

0= tan-1|: ] (5b)

where Ksx, Ksy, Kix, and Kry represent the fraction of
Ps andPy in the X, Y planes respectively. Further 8s and
31, are the phase shift between signal components and
LO components respectively. Perfect matching between
the signal and LO fields (i.e Kp=1,
6p=0) results in photocurrent It proportional to sin Be
rather than sin(@e + ©p). Thus polorization
misalignment introduces error in the Pp performance.
For balanced receiver (R1=R2=R , «=0.5) the terms
A1 and Az in eqn. 3 vanish leaving

It =2 BRPL V¥ sin(6c +6p) (62)
for the general case of polarizaition misalignment and
IT=2bRPLsinfe (6b)

When the states of polarization of both optical waves
are identical. Equations 6 reveal that perfect matching
in polarization is very essential to make the
performance of a balanced dual-photodiode mixer
approaches that of a pure sinusoidal Pp.

Different schemes have been reported in the literature
to reduce the effect of the polarization mismatching in
coherent optical communication [12]. Advances in
polarization preserving fiber continue to be reported and
automatic polarization compensation schemes based on
mechanical or electooptic devices have been
demonstrated. In addition to that a polarization diversity
reception offers a more gencral solution. In the rest of
the paper we will assume a negligible polaraization
misalignment at the receiver input and focus our
attention on the performance degradation of unbalanced
optical mixer.

Vol. 6,No. 1, 1996

CHARACTERIZATION OF UNBALANCES OPD

Diffcrent parameters are used to characterize the performance
of PD in PLL circuits [13,14]. Among these are the normalized
detector characteristic g(0c¢), the detector sensitivity ky and
signal suppresion factor n. In the following we present a brief
summary of the calculation for these parameters in the casc of
dual-photodiode optical mixer along with illustrative resulis.

A completely general computation very quickly becomes
unwidely and as this would dctract from the aims of this study
the following simplifications are used: (I) the optical mixer is
realized with perfectly matched photodiodes (i.e Ri=R2 and
taken to be 1 to demonstrate the results). (II) Both laser signals
are aligned in polarization at the receiver input. Thus the
deviation of o« from 0.5 gives a measure of the degree of
unbalance. The unbalance factor 8 is taken to be [(a-0.5) /
0.5]=2c-1 in this paper.

NORMALIZED DETECTOR CHARACTERISTIC
The normalized detector characteristic can be evaluated by
normalizing It(fe) with respect to It(n/2). With the aid of egn. 3
we get

g(6e) = It(Be) / It(n/2) = By + B2 sinbe @)

where
Bi=(A1b2+Ag/Aib2+ A2b+ Ay  (Ra)

Ba=A2b/(A1b2+ A2b+ Ap) (8b)

Equation 7 indicates clearly that the normalized output of the
unbalanced OPD can be split into two parts: one-is independent
of the phase difference (i.e B)) and the other shows a pure
sinusoidal characteristic with peak gain B2. Note that both By
and Bz are functions of b=[ps/pr]'2 and they reduce to zero and
1, respectively for the ideal case of balanced mixer.

Figuers 2a and 2b exhibit the b-dependence of the OPD gain
for «=0.45 and o=0.55, respectively. The dashed line
corresponds to the balanced case of «=0.5 which is independent
of the signal to LO power ratio b2 and included in these figures
for comparsion purpose. From the examination of these curves,
we conclude the following:

(I) Even unbalance factor |8 |=|]2a-1]as low as 10% makces the
gain characleristic of the OPD degrades from the ideal
sinusoidal performance and this cffect is morc pronounced at
lower values of power ratio.

(1) The behaviour of an unbalanced OPD depends on the sign of
3 in addition to its magnitude.

(i1i) As expected from the analysis the dctcctor has a biased
sinusoidal characteristic. The high level of the dc component at
the detector output under certain conditions will affcct the
acquisition bchaviour of the OPLL. Thus toreduce the elfect of
unbalanced OPD the dc component at the detector output should
be subtracted using advanced OPLL structures such
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as AC-coupled or Costas loops. It is worth to cmphasise
that Scholtz et al. [15] has realized a 10pum homodyne
optical recciver using a DC-coupled OPLL with dc-
offsct compensation and they have suggested to use an
AC-coupled loop (without compensation scheme) for
advanced receivers Detector sensitivity

This can be evaluated by partiaily differentiating IT
with respect to Be

Ky= ’“] =2 R1- Rn,jau - &)bFL 9

e
The maximum value of K4 occurs when a = 0.5

Kdmax= R1 +Ra) bpL
=(R; +Ry) vE:L

For balanced mixer Rj=R;=R then (Kg)max = 2R AN

Figure 3 shows the variation of detector sensitivity
(normalized to R+ ®sPL) versus the coupling ratio o as
obtained from eq. 9 for identical photodiodes. Note that
a small deviation of o from 0.5 has a negligible effect
on kq. In fact for 0.4 <a< 0.6 the sensitivity is within
2% less than that for the ideal case a= 0.5.

It is important to note that according to eq.9 the
detector sensitivity kd is always positive. This parameter
can be related to the slope of
g(6e) evaluated at 6e=0 by the following expression.

_ AT P 1
K4 IT(n/2)-—-—-«-———¢& Gke=0 (11)

Thus when the slope of g(Oe) is negative at the origin
we expect It(r/2) to be negative for that case.
SIGNAL SUPPRESSION FACTOR

In general, the phase of the output signal of optical
laser source will fluctuate around mean value. This will
intorduce a phase noise in OPLL which is related to the
linewidth of both lasers (signal and LO). The spectral
linewidth of semiconductor optical sources is one of the
most important parameters in coherent optical
communication. Significant progress has been made
recently in the achicvement of narrow linewidth
(<10MHZ) semiconductor lasers [16]. In addition to
that a nonnegligible contributions to phase error come
from receiver shot noise and data phaselock crosstaik
[17]. If the phase fluctuation is defined as ¢ with
probability density function P($) then the average output
of the unbalanced recciver can be expressed as

800) = [2( G- Y $)34 (12)

Because of the periodic PD characteristic which extends
over a period of 2=, the angle ¢ is taken to be modul o-2
m

The influnce of phase noise docs not only involve the
degradation of the output signal at the PD, but also the
slope at the null may be degraded by a phenomeanon
which is called signalsuppression factor m [14].

g &)
== "|(e=0
| 50 ’ (13)
Making usc of eqns. 7, and 8 yiclds
n =B, [ cos dpl )38 (14)

-

n= Bz_n EE 2 T ]

assuming Kp=1. Note that n=B; when the phase noise is
neglected.

Figuers 4a and 4b show the variation of signal suppression
factor m as a function of the standard deviation of the phase
noise o for
0=0.45 and 0.55, respectively. The solid lines correspond to the
unbalanced case with different values of b while the dashed line
refers to o =0.5 which is indcpendent of b. the results are
calculated assuming truncated Gaussian phase noise. These
figures highlight the following facts:

(I) Even for the ideal case of negligible phase noise (o$=0) the
signal suppression factor for the unbalanced receiver differes
from that for the balanced mixer.

(II) When ¢ increases the magnitude of the suppression factor
7 decreases for all receivers (balanced or unbalanced).

(IIT) At given value of c¢ the parameter n will be proportional
to B, according to eq. 14. Thus nwill be positive of negative
according to the sign of B;. To be more precise the sign of the
denomiator of eqn. 8b [ i.e D=A B2+ Ajb+A,] will play the key
role in determining if 7 greater or less than zero. The
assumptions used in the calculations give A;=-Ag= 1-2a.. Thus
D=(1-2c) (b2-1) +A;b with A;>0. For practical receivers b<l
then the term D will be always positive for

o>0.5 leading to n>0 as shown in Fig 4a. For

<0.5 the value of D will be positive (negative) if the magnitude
of (1-2a)(b2-1) is less (greater) than A,b. The critical value of b
can be estimated by approximating D by (2a-1)+A;b assuming
b2<<1. Thus b=b.=(1-2c)A; will make n—»e. Operating at
power ratio >b% leads to positive values of n which is
decreasing function of b (since D is linearly related to b within
the approximation b2<<1)., For b<b%: 1 is negative and its
value increases with b.

(IV) Tt has been shown [11] that for a homodyne optical PSK
receiver an rms phase error of 10° results in 1dB penaliy at 10-9
bit error rate. If the maximum allowable rms phase noisc is
limited to 10° in practical receivers then the variation of n with
¢ can be neglected in this regime.

CONCLUSION

The performance of optical mixer incorporating a
dualphotodiode has been investigated as a phase detector;
cmphasize being placed on the operation in the unbalanced
regime. The optical mixing process is classically analyzed for
arbitrary polarized optical ficlds which results in gencral
expressions related to the characteristics of both balanced and
unbalanced mixers. The analysis indicates that optical mixer
behaves as an optical phase
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detector with a blased sinusoidal gain characteristic.
The dc offsct at the detector output is more pronounced
at lower values of b2=pg/P;, and can not be ignored
even for an unbalanced factor as low as 10%. Thus DC-
coupled OPLL required almost perfectly balanced OPD.
This restriction is more relaxed for Ac-coupled or
Costas OPLL where the dc offset is automatically
concelled. It is also found that the signal suppression
factor is significiantly affected by the unbalanced factor
even at low values of rms phase noise. Again the power
ratio b2 governs the variation of this parameter. In the
other hand the effect of unbalanced factor on detector
sensitivity can be neglected for practical receivers.

The analysis and results here can be used asa
guideline to asses the performance of homodyne optical
receivers. The work in this direction is still in progress
with attention to multichannel transmission.
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ABSTRACT

The estimation of the optimum tilt angles is one of the most important procedures in implementing the
solar energy system. These angles lie usually between east and west south-facing directions. This paper inciudes
an estimate of these angles for Mosul City. The estimate is based on experimental measurements of the global
and diffused solar radiation on horizontal surface for every month and season. The comparis on is made for the
energy gained at the optimum tilt angles rclative to horizontal surface for south-facing direction. Alse the
energy gained for the optimum tilt angles at angles 30°, 60°, 90° between southeast and southwest directions
are shown. The resuits are used to evaluate the arcas which can be determined by the required effeciency of the
collectors according to firstiy; the inclination from the earth surface and secondly; according to their south-
facing dircctions South to East (S/E) and between South to West (S/W). Finally an empirical relation for the
determination of the optimum tilt angles is formulated.

INTRODUCTION
The increasing activities in the field of solar energy and
its application in Iraq (1,2) require the knowledge of the
optimum tilt angles. Since Mosul city lies in the
morthern haif of the hemisphere, the surface of the solar
collectors must be psitioned towards the southeast and
southwest directions (3.4).
The tilt angle depends on three components of solar

radiation. These components are:

a- direct solar radiation

b- sky diffused solar radiation.

c- ground reflected diffuse solar radiation.

Fig. (1,2) illustrates that the optimum tilt angle B is
the angle between the collector and earth surface at
which the intensity of the incident radiation is
maximum (3,6).

Studies concerning the estimation of tilt angles have
not yet been made for Mosul city, exceptone which
includes the estimation of these optimum tilt angles at
south direction only (7).

- In this paper an attcmpt is made to estimate the
optimum tilt angles in the angular direction range
through cast-south-west, i.c in the south-facing
dircctions between east to west in the southern half.

METHODOLOGY:
2.1 Optimum Tilt Angles Distribution:
According to (8), the global solar radiation
Hp, incident on a surface with inclination angle B is
calculated

Hpy = (H - HA)Rb + Hr + Hs
direct rad.  diffuse rad.

(H

whee H, Hd are the global and diffuse solar radiations
incident on horizontal surface.

Rb is the radiation bctween extraterrestrial soiar
radiation incident on an inclined surface to the
extraterrestrial solar radiation incident on horizontal
surface, and can be calculated theorctically (9).

Hr is the ground reflected diffuse radiation and can
be calculated by using the following equation.

Hr=1/2 Hp (1-cos B) )

where p is the ground albedo which equals 0.25. Since
the surface of the study arca is acombination of grass,
sand, and concrete its ground albedo is choscn to be
0.25. This value rcpresents the average of these
materials albedoes (10).
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Hs is the sky diffusc radiation which can be calculated
by the following equation:

Hs=Hd[Rb(H-Hd)/Ho+1/2(1+cosf)(1-(H-Hd)/Ho)] (3) .
Hr, Hs both can be calculated without the nced of
experimental measurements, only H and Hd nced to be
obtained experimentally.

In this paper the values of H and Hd are obtained
from the Meterological Station at the Education College
of the University of Mosul for the period from 1988 to
1991.

This station is Located at 36° 19’ N Latitude and 46°
09’ E Longitude and at an altitude of 223 m above the
see level. The values of H and Hd were obtained by
using two kipp and Zonen pyranometers. The expected
accuracy of these values is + 10%.

The values of HBy for each month are measured at
every 5° in the angular directions between south to east
and south to west and for all the inclination angles
between 0°-90° by using computer facilities.

At south facing angles of every 5° in the 180° range
between east-south-west there will be (91) values of
HBY, each corresponds to one inclination angle. The
optimumn tilt angle is then considered to be the one at
which Hfy is maximum.

The results are then presented graphically by
projecting the values of angular directions on the x-axis
and the optimum tilt angles on the y-axis.

Fig. (3) demonstrates curves representing Dec., Jan,,
Nov., Feb., Oct., and Mar.
Fig. (4) demonstrates curves representing Sept., Apr.,
Aug., and May.

Months June and July are execluded due to the fact
that their corresponding optimum tilt angles for the
whole angular direction angles between east and west
towards south face were found to be zero degrees. Figs.
(5,6) are similar to figs (3,4) except that they show
seasonal and annual average optimum tilt angles.

2.2 Maximum Solar Radiation of Optimum Tilt Angles:

The relations between the energies gained at the
optimym tilt angles and the energies gained at
horizontal surfaces for the south-facing directions from
South to East and South to West (S/E and S/W). The
relations are presented in Figs (7,8).

These figures show that solar radiation at optimum
tilt angle for y=0° (i.e southern direction) is greater than
the solar radiation at any angle in southeast and
southwest ranges.

The observed annual encrgy gain at optimum tilt
angles with respect to the horizontal surfaces is about
25% for the southerly direction (i.e y=0°). The annual
energy gain at any other of the optimum tilt angle with
respect to its horizontal surface is not known, since the
energy at this surface is unknown. However, the encrgy
gain at any optimum tilt angle can be found if the solar
radiation at its corresponding horizontal surface is
mecasured experimentaly.
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2.3 The Evaluation of The Collector's Effecicncy:

The arca which is cffectively used (i.c. which
recicves  solar radiation) by the solar conversion system
is always smaller than its total area. This is due to the
inclination of the solar collectors and the directions that
the collector is facing, notc that this dircctions lics
between E-S and S-W (11). '

To evaluate the effective area of any solar collector or
solar cell Figs (9,10) are prepared.

Fig (9) shows the efficiency percentages of a collector
versus its optimum tilt angles. For simplicity the values
of the optimum tilt angles are used with reference to the
latitude angle of Mosul city (L = 36°). In this figure the
efficiency percentage at the optimum tilt angle (L + 2)
for the southerly direction (y = O°) is considered as
100% according to Figs (5,6). The efficiency percentage
at any optimum tilt angles for any directions between
South to East and between South to West (S/E and
S/W) is then determined with respect to the efficiency
of the collector inclined at L+2. For instance, if the
optimum tilt angle equals 22* (L-12) the effeciency of
the collector will be 63%. '

Fig. (10) shows the efficiency of the collector versus
south-facing directions (directions between E.S.W).
Again in this figure the efficiency at the southerly is
considered as 100%. The efficiency at any other
direction is then dctermined with reference to the
efficiency at the southerly direction. For instance. il the
collector is directed towards
30° at southeast then the efficiency at the collector will
be 85%.

2.4 The Empirical Relation for Determining The
Optimum Tilt Angles:

The measurements of this study (optimum tilt angle 6
opt, global solar radiation incident on horizontal surface
H and south-facing directions in southeast and
southwest y) are used to design a model which can be
used directly to find the optimum tilt angle from the
solar radiation incident on horizontal surface at any
south-facing direction between southeast and southwest.

The model is derived using a STATGRAF program.
This program is usually used to modulate an equation
according to some empirical data given as an input.

The resultant model is found to be as follows:

eopt =A+BH+ C'Yz (4)

where A, B and C are constants whose values arc given
in table (1). According to this table, the correlation
cocfTicient (r) between the optimum tilt angle calculated
from eq (4) and those calculated previously from eq (1)
is one, i.e they are 100% correlated. This indicatcs that
the estimated model is fairly accurate (12).
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Discussions and Conclustions:

Figs (3,4) are uscful for the changeable solar
conversion systems such as heating, cooling and water
pumping systems, since they provide the inclination
angles of solar collectors or solar panels cells.

The optimum tilt angles for June and July are
considered as Zero degree because the solar altitude
angles for them are 88° and 84° respectively. This
means that the sun makes an altitude angle of 90°, i.e
the sun will normal to the earth surface.

Figs (5,6) show that the optimum tilt angles for
Winter and Autum are geater than those for Summer
and Spring. This result assures firstly, the inverse
relationship between the optimum tilt angles and solar
altitude angles and secondly, the solar declination
angles. These two figures (i.e figs 5,6) are useful for
fixed solar conversion systems such as panel cells above
buildings and electrical generator stations.

Figs (7,8) are uscful for estimating the encrgy gained at
the optimum tilt angles. The maximum energy gain is
found to be at the south geography dircction.

Figs (9.10) can be used as references to estimate the
area (A) which is effectively used by the solar system
thercby determining the effecicncy percentages of the
inclined collector and the effeciency percentage at
different tilt angles using the following equation:

The effective area (A) = Total area (B) * Effeciency
percentage due to inclination* Effeciency percentage
due to the deviation of the collector from south
direction.

Note that the total area (B) is always greater than the
effective area (A).
The model for calculating the optimum tilt angle
which has been formulated in section (2.4) can be used
directly without the need of applying eq. (1).

Table(1)  Show the values of constants A,B and C and the Corelation cocfTicients r with respect to

the period in southeast and southwest from eq. (4).

South East
The Period A B C r
Winter& Autum 90.6311 0.0055 -0.0087 0.983
Summer&Sprin -6.8254 0.0026 -0.0014 0.996
g
Annual 64.2894 -0.0041 -0.0053 "0.993
South West
The Period A B C r
Winter& Autum -10.3178 0.01357 -0.004 0.974
Summer&Sprin -94.2442 0.0141 -0.0003 0.999
g
Annual -54.4118 0.0143 -0.0021 0.982
Sun
~
Sun — /
Sky diffuse

- ——
Q-

Figure(1) Incidence of dircct, sky diffuse, and ground

reflected radiation on an inclined surface
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Figure(2) Position of sun relative to an incline plane
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ABSTRACT

RNase N was inactivated by methylene blue-catalyzed photo-oxidation at pH 7.0 with changes in the
number of histidine, erine and tyrosine residues in the molecule. The rate of inactivation was not affected by
oxygen, temperature or enzyme concentration, but effected by the concentration of the dye and the pH photo-
oxidation of about two moles of histidine and three moles of tyrosine residues resulted in a complete inactivation
of the enzyme, at which point only two serine residues were effected. The results suggest the participation of
histidine, tyrosine and may be serine in the catalytic function of RNase N. They may be part of its active site,

INTRODUCTION
Various ribonucleases (RNases), such as RNase AQ),
RNase T1 (2) and RNase M (3) are known to be
inactivated by photo-oxidation in the presence of a
photosenitizer dyes such as methylene blue, riboflavin,
rose bengal, neutral red and fluorescein.

RNase N from Aspergillus niger was purified (4),
crystallized (5), and some of its physical and chemical
properties were studied.

In this paper, the amino acid composition of the
enzyme is reported with some results obtained by photo-
oxidation of RNase N in the presence of methylene blue,
riboflavin and rose bengal.

MATERIALS & METHODS
Enzymes

Aspergillus niger purified RNase N was prepared
according to the procedure described in the previous
paper (4,5), RNase TI was a commericial preparation
(Worthington Biochemical Coporation) and RNase M
was a gift from professor Masachika Irie, Faculty of
Pharmaceutial studies, University of kyoto, Japan.

Determination of an RNase activity

A.niger RNase N activity was determined by
measuring acid-soluble digestion products from yeast
RNA at 260 nm in spectrophotometer as described in
the previous paper (4). RNase TI and RNase M
activities were determined as described by Takahashi
(2) and Irie (3) respectively.

BufTers
Acetate, Phosphate and Tris-HCI bufTers were used
between pH 4-5. 5, 5.8-7.6 and 7.0-10.0, respectively.

59

Amino acid analysis ;
Native RNase N were hydrolyzed with 6N HCI at

110°C for 24hin evacuated sealed tubes and analyzed
using a Beckman-Spinco model MS automatic amino
acid analyzer according to the procedure of Spackman
etal (6).

The recoveries of cystine and tyrosine residues in RNase
N are often low owing to decompostion on acid
analysis. Isoleucine and valine are known to be
liberated imcompletely in 24h of hydrolysis.

The tryptophan contents of the enzyme were
determined by dimethylaminobenzaldehyde method of
Spies and Chambers (7,8).

RNase N was photo-oxidized at pH 7.0 until about 2-
3% of the initial activity was remaining. Methylene
blue was removed from the reaction mixture by means
of a small TRC-50 colum (10x1 cm.. then the amino
acid composition of photo-oxidized RNase N
(abbreviated as Pox RNase N) was analyzed as
described above and compared with that of native
RNase N.

Protein determination
Protein contents were usually determined by the
method of Lowry et al (9) using lysozyme as a standard.

Photo-oxidation -

Photosenitizer dye catalyzed photo-oxidation was
carried out according to Fuji e a/ (10) as modificd by
Shikara. -
RNase N (2mg) (or RNase Tl or RNase M) was
dissolved in 1 ml of phosphate bufTer. pH 7.0 and was
kept in a Pyrex tube (18mm diamete) and kept in
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a circulating water bath with a constant stirring at 37°C
for 15 min. 0.1mg of the dye was added and the reaction
mixture was irradiated vertically from a distance of
30cm with a 200W spot light, A water layer of 2cm
thickness was inserted between the reaction vesscl and
the lamp to eliminate the effect of ultraviolet light.
Aliquots (0.1m1) were withdrawn out, after appropriate
intervals, and assayed using RNA, as described before,
for enzymatic activity. The changes in activity were
corrected for those of the control enzymes.

Control experiments were carried out without dye,
light or atomospheric oxygen.

RESULTS AND DISCUSSION
Inactivation of RNase N by photo-oxidation

The irradiation of RNase N in the presence of

methylene blue caused a rapid inactivation of the
enzyme. About 30%, 50% and 70% of RNase N activity
was lost during the first 20, 30 and 60min. of
irradiation, respectively. After 120 min. of irradiation,
only 5% of the enzymatic activity remained, and the
activity disappeared completely at 240 min of
irradiation (Fig.la).
RNase TT and Nase M activities were reduced to about
50% after 20 and 50min of irradiation, respectively. All
the activities were lost after 180 and 240 min. of
irradiation, respectively.

Only a slight decrease in RNase N activity was
"observed with any of the control samples incubated
without methylene blue. Similar results were obtained
with RNase TT and RNase M(Fig. 1a).

The rates of inactivation of the enzymes were dependent
on the dye concentrations.

The irradiation of RNase N, RNase TI and RNas M
in the presence of another photosensitizer such as
riboflavin or rose bengal showed that the RNases were
photo-inactivated, but the rates of inactivation were far
slower than those in the presence of methylene blue.
The inactivation was incomplete.

Riboflavin and rose bengal seem to be far less potent
than methylene blue under the present photo-oxidation
conditions (Fig. 1b), and for this reason methylene blue
was used through all the experiments.

Effect of various pHs and dye concentrations on the
photochemical action of RNase N

The RNase activity was found around pH 7.0, using
phosphate buffer in the presence of 0.1-0.2mg. ml-!
methylene blue (Fig. 2). The RNase activity was found
around 0.1-0.2mg.ml-l of various dyes and it was with
sodium phosphate buffer (Fig.2) in the presence of 0.1-
0.2mg. ml methylene blue. The rate of inactivation
declines below and above these concentrations (Fig. 3)
It is assumed that a slower reaction at low dye
concentration may originate from the smaller number of
excited molecules per unit of time, whereas the dye at
high concentration will absorb some of the light which
led to a decreased transmission of light.
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Photochemical action of methylene blue on RNase N in
air or oxvgen
The rate of inactivation of RNase N was slightly
affected when pure oxygen affected replaced the air in
several experiments (Fig. 1a) and for this reason, all the
successive experiments were carried out in air.

Photochemical action of methylene blue on RNase N at
various temperatures

The enzyme has an optimum temperature (34 -38°)
and the activity disappears completely at 54°(4). The
rate of inactivation of RNase activity, when photo-
oxidation as carried out between 20-55°C, for 10, 20
and 30 min, was identical. This suggests that the rate
controlling step in the photo-oxidation of the enzyme is
photochemical in nature.

Decrease in histidine, serine and tyrosine contents
The complete inactivation of RNase N suggests the

destruction of specific amino acid residues in the active
center of the enzyme. Amino acid analysis of photo-
oxidized samples (Table 1) showed a significant
decrease in histidine, serine and tyrosine residues only,
and that other amino acid residues remained almost
intact.

The destruction of one of the four tyrosine residues
and one of the five histidine residence during photo-
oxidation led to a marked decrease in 60% and 70% in
RNase activity, respectively. However, at the point of
90% inactivation, when one mole of histidine and two
moles of tyrosine were photo-oxidized, about seven
moles out of the eight serine residues remained
unchanged (Fig. 4). At a complete inactivation, about
six moles of serine remained intact as analyzed by the
method of Spies et. al (7,8). It is reasonable to assume
that the loss of one or two of histidine residues and two
or three tyrosine residues-were responsible for the
inactivation of the enzyme. These results indicate that
one or two of these residues are of essential importance
in the catalytic function of the enzyme, although the
participation of one or two serine residues in catalytic
function cannot be excluded.

It is tempting to postulate that there is at least one or
two histidine residues in the actiave center of RRNase
N. Histidine residues were discovered in the active
catalytic center of several RNases such as RNase A(11).

RNase 1(12), RNase TI(13) and ERNase M(14).

In these RNases, histidine acts as a general acid in
concert with glutamic acid which acts as a general base.
In these RNases, histidine acts as a general acid in

concert with glutamic acid which acts as a general basc.

Fjurther studies on the nature of the active center of
RNase N are in process.
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Table (1) Amino acid composition of RNase Nphoto-oxidized in the presence of methylence blue

No. of residues  (moles per moles protein)  (a)

. Theoritical residual Pox RNase N(with 25%
Amino acid Control no. of RNase N remaining activity)
Aspartic acid 9.3 9 9.1
Threonine 3.1 3 2.7
Serine(b) 7.8 8 59
Glutamic acid 4.0 4 4.0
proline 8.1 8 8.3
Glycine 12.2 12 12.1
Alanine 7.2 7 6.8
Half cystine 33 °, 3 3.0
Valine 2.1 2 2.7
Isoleucine 5.6 6 4.9
Leucine 6.9 7 6.0
Tyrosine (b) 4.0 4.1 1.1
Phenylalanine 3.0 3 3.0
Lysine 23 2 2.0
Histidine (b) 5.1 5 2.2
Arginine 123 12 11.7
Tryptophan 3.1 3 3.7
Methonine ) 1.7 2 1.3
Ammonia 10.2 10 9.8

a) The number of residues are calculated by assuming the number of glycine residue per molecule to be 12 and no
corrections has been made for losses resultin g from decomposition during acid hydrolysis.

b) The values of amino acid residues which sufferd a significant change.

activityl £

RN g ge

1 ) 1
66 130 IR,

Time{min) Time (min)

Figure(1)Rates of inactivation of RNase N ,RNaseM  and RNase T1 in the
presence- of air. Enzyme crystals (smg) were dissolved in 0.02M phosphate buffer,
PH 7.0 and the photosenitizer dyes (methylene blue in Fig.1a and riboflavin in
Fig.1b) were added as in Mcthods, Fig.1a shows the rate of inactivation of RNase
N in pure oxygen ( ) instead of air.
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Figure(3) Effect of various concentrations of days on the photochemical action of
RNase N. The enzyre crystals (Smg) was disolved in 0.02M phosphate buffer, pH

7.0 and days (methylene blue
added as in Methods.

, riboflavin

~ and rose bengal

) were

Figurc(4) The relationship between histidine (»), serine (A), and tyrosine (0) residues

photo-oxidized per molecule of protein to the extent of inactivation.
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ABSTRACT

Food consumption and utilization efficincies of larvae of Ephestia calidella (Guenee) and E>cautella
(Walker) fed on date fruits were determined under natural storage conditions for each generation and optimum
laboratory condititions of 27+°C, 65+5% R.H. and 16 hr photoptase. The results indicated that E.calidella
larvae consumed more food than E. cautella larvae during their different generations. The highest body weight
gain occured during overwintring generation for both species. However, the consumption indices were found to
be the best during 1st generation of E.calidella and 2nd and 3rd generations of E. cautella. In term of growth
rate the 1st and 2nd generational larvae of E.calidella had the highest rate, while in E. cautella was the 3rd
generational larvae. Although, there were significant differences between values of approximate digestibility of
different generation in each species the percentages were high and ranged between 80-92% for E.calidella and
from 91-97% for E. cautella, Efficiencies of ingested and digested food were too low for both species in all
generations, though the highest valeus were during over wintering generation. The rerationship between these
findings and the economic status of both specices was also discussed.

INTRODUCTION MATERIALS AND METHODS

Ephestia spp. are important pests of date fruit in Iraq. Nutritional indices were calculated on a wet weight
Economically, dates are one of the important crops in basis using the formulae in Table (1) (9). Growth rate
the central and southern parts of Iraq. Due to the level and consumption indices are measurements of the fresh
of damage caused by these insects, several researches Weight gain or weight of food eaten by the larvac. The
were conducted in order to plan a pest management weight of the faeces is the amount of frass produced by
programe for date inIraq (1-5). The present study isa the larvae during larval feeding period. Approximate
part contribution to this programe. digestibility (AD) measures the precentages of food

It has been clearly indicated that food type, greatly ingested which is retained or utilized by the larvae.
affected the biological performance of insects (6,7). No While the efficiency of conversion of ingested food
previous studics were conducted on food consumption (ECI) is an overall measurement of the larval ability to
and utilization by Ephestia spp. (8). This is an utilize the ingested food for growth, and the (ECD)
unfortunate gap in our knowledge about these pests, Measures the efficiency of conversion of digested
since such information is of obvious importance to (assimilated) food. Corrections for water evaporation
physiology, nutrition, ccology ~ and economic  from date fruite; were obtained from standered
entomology. Therefore, the present study was conducted ~ calculated evaporation factor, by holding uninfested
to evaluate the qualitative effects of ripe date fruits on ~ control date fruites under natural conditions of

food consumption and utilization of two species of sucssesive generations. The initial fresh weight of
Ephestia, newely hatched first instar larva was calculated by

using
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the average weight group of 100-200 individules. -
While, the final wet weight of ceased feeding last instar
larbvae was determined individully. Six segregation of
the larvae were done depending on the reddish tests of
the male.The experimental insects, E. calidella and
E cautella were obtained from cultures reared for at
least one year out-door under natural storage conditions.
The control cultures were reared in a rearing room,
under conditions of 27+°C 65% RH and 16 hr
photophase. At least 50 newly hatched larvae of each
species were placed in an individual vials containing
two preweighed date fruits and kept under natural
conitions till the end of last instar. All experiments and
measurements were repeated for all generations of each
speacies used at the natural onset generational time.
Data were subjected to analysis of variance and means
were separated by Duncans new multiple range test.

Table 1. Nutritional Index Formula: fresh weight eaten
(FWE), Fresh weight gain (FWG), ; Fresh weight of
Faces (FWF), Fresh weight of larvae during the feeding
period (FWL); Duration of feeding period (t).
TWG

Relative Growth Rate (GR)= ¢ YE%\

1 days) XXFWL
FWE(me)
1 day) X xFWL

Consumptive Index (CR)=

Approximate Digestibity (AD)=
TWE( mg) - FWE( mg) X100
TWE(mg)

Efficiency of Conversion of Digested Food (ECD)=
TWG( mg) ¥100
TWE(mg)-FWF(mg) .

Efficiency of Conversion of Ingested Food (ECI)=
Mx\m
TWE(mg)
RESULTS
Study results are illustrated in Fig (1) which

represents the amounts of food consumed and body
weight gain of E. calidella, males and females. The
amount of food eaten was at its highest level during the
3rd generation (overwintring). While, the lowest
amount was that of larvae reared under constant
conditions of the rearing room. It is obvious that
females larvae consumed more food than males under
all circumstances. The fresh weight gain was diractly
correlated with the amount of food eaten. Considering
the differences in generational period, the growth rates
were the highest in 1st and 2nd generations compared
with the 3rd generation and indeed it was at its highest
rate under constant environmental conditions. The same
trend was found with consumption (Table 2I).

food consumption and utilization efficiencies reselts
are shown in Table 2. The data indicated a significant
differences between 1st and 2nd generations and with
the 3rd generation of all three parameteres. It is clear

At the control trial, the lowest AD values
encountered by the highest level of conversion
efficiency.

In regard to E, cautclla larvae, the data obtained are -

represented in Fig (2). It is evident that larvac of E.
cautella consumed significantly more food (597 mg in
average) during 3rd generation. This is even more clear
in terms of measuring the consumption rate which was
the highest (2,59 in averge). The body weight gain was
at its highest level during 4th generation
(overwintring), however, the growth rate was not (Table
3).

Food assimilations (AD) were significantly different
among generations (Table 3), with its highest level in
the 3rd generation, and with larvae reared under
controlled conditions. In regared to food utilization
efficiencies, the data indicated that larvae of the 4th
generation had the best conversion efficiencies.

DISCUSSION

The pyralide species, including E. calidella and E.
cautella, are a prolific, highly polyphagous insects that
infests fruits and cereals in stores and / or fields. As a
results of their cosmopolitin distribution, they can
survive and thrive under a wide variety of climatic and
nutritional conitions, not all of which are optimal in
terms of food consumption and utilization effeciency.
Although, several research papers have been published
on the utilization of food by many insect species (8),
non of these cover the subject during generational
periods of the insect pest in concerne and under natural
conditions. It is clear that the total amount of food
consumed by E. calidella larvae during its three
generations was higher than that of E. cautella larvae.
This means that E. cautella consumes less amount but
they do have a higher rate of consumption, relative to
its shorter larval period of each generation, which
resulted in a relatively higher growth rate. This basic
informations should have some value in the assisment
of the level of damage caused by each species tested to
date fruits.

The efficiency of absorption of food from the gut
(AD) was relatively constant for all generations, though
with slight significancy, for both species. Reynolds
et.al. (10) mentiond that when constant and optimised
AD encountered in an insect, this could be in order 10
maximise its grouth rate. Meanwhile, the values of ECI
and ECD showed the same trend of consistancy. though
with greater signifcaut differences between E. cautella
generations. This implies that a specific proportion of
absorbed nutrients are diverted into metabolic activities
that do not led to growth (11). In general, the utilization
profile of both species indicated that although the date
fruites were highly digestable but the digested food was
not efficiently utilized for better growth. In this respect,
it was suggested that the feeding behaviour of the
tabacco hornworm larvae, which is specialised for raped
growth achieved primarly by a high rate of food
acquisition, is adapted to maximizing the rate at which
nutrient is absorbed, thus permitting the maximal rate
of growth, even though this leads to lower efficiency of
food utilization than could otherwise achieved (10).

/
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Taking into consideration that interrclationships

between evironmental nutritional conditions and food
utilization are often assumed but seldom quantified, the
results of the present study showed that when
temperatures turns to fall, during the onset of 3rd and
4th generations, larvae of both species consumed food
with relatively high level of conversion values in
comparsion with other generations. This could be an
artifact of slower development and slower food

movement through the gut there by allowing more time

Vol. 6,No. 1, 1996

for digestion and absortion to occur (12), though less of
this food was utilized for growth and development.

The results also suggested that rearing of both
species on dates under controlled (optimum) conditions
will be more advantagous for E. cautella, which has
faster growth rate.

Finally, and from the view point of economic
entomology and damage assissment, larvae of E.
calidella caused more damage to dates compaired with
that of E. _cautella.

]

Table(2) Food consumption and utilization of E. calidella generations under natural storage condition.

Indices GI GII GIII Cont rol
o 0 6 o & o

G.R.(gd" 0.047 0.047 0.048 0.048 0.017 0.015 0.011 0.10%

)

cXdl 1.189 1.040 0.998 1.204 0.281 0.271 1.185 0.919

AD.(%) 29.10+0.75a | 90.59+0.58a 91.56% 92.30% 80.44139b 79.23% 62.9112.99¢c | 50.23+5.63¢c
0.3% 0.67a 1.93ba

E.CIL(%) | 3.9540.160a | 4.12510.30a 4.843% 4.139% 6.320% 5.45840.32b 11311% 19.67+4.4c¢
02la 0.2%a 0.76b l4lc

E.CD.(%) | 4.54%0.18b | 4.56+0.36b | 5.2740.23b | 4.4830.34b | 7.819%33a | 6.991+0.34a | 21.94+4 80c 43.39%

13.15¢

Mean in the same line followed by the same later are not significantly different (Duncans multipe range test;p 0.05)

Table (3) Food consumption and utilization of E. cautelia generations under natural storage condition.

Indices GI 6 GII 6 GIII 6 GIV

G.R.(gd 0.051 0.055 0.055 0.051 0.062 0.067 0.013 0.015
v,

cld 1311 1371 2751 2.487 2.348 2.842 0.241 0.315
AD.(%) 94.4950.54b | 953520.54b | 96.93%0.35a | 97.59+0.34a | 97.2130.182 | 97.59£152a | 91.40+1.01c | 93.33+0.43¢
ECL(%) | 4133039 | 4.174039b | 2.78+0.24c | 2.41x0.2lc | 2.7020.12c | 2.45%0.15¢c 5.6940.49a 5.3330.45a
ECD.(%) | 437+0.42b | 4.3840.43b | 2.8840.25c | 2.48+0.22c¢ | 2.70+0.13¢ | 2.5110.12¢ 6.27+0.57a 5.7310.51a
Indices | Cont rol

G.R.(gd- 0.072 0.075

1

CcId-ly 2.936 3393

AD.(%) 97.38403a | 97.8310.4a

E.CIL(%) 2.5740.24¢ 2.33#0.15¢

E.C.D.(%) | 2.58+26c 2.39H016¢

Mean in the same line followed by the same later are not significantly different (Duncans multipe range test;p >0.05)
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ABSTRACT

An account is given to the particular physiological responses of an iron deficient culture of Calothrix
parictina M 102 to the shift - up of iron, during growth in batch culture, the shift - up (0.4 mg. 1-! at day 10) of
the iron deficient culture has led to parallel and synchronized increase in cellular iron (900%), nitrogenase
activity (1200%), photosynthesis (550%), respiration (300%), chlorophyll - a content (60%), dry weight
(130%). These responscs were detectable within one hour and continued well until normal growth of alga had
resumed. The addition of inhibitors, subsequent to the shift - up of iron, led to a marked reduction in
nitrogenase activity, photosynthesis and respiration. The importance of these observations on physiology of the
strain is discussed .

INTRODUCTION

freshwater stream from Sand Sike, Upper Teesdale,U.K.

Tron appears to be one of the most important nuterient  [14].

factors influencing the physiology of cyanobacteria (blue
- gréen algae), particularly the nitrogen fixers [1]. Iron
is a component of nitrogenase as well as cytochromes,
non - heme protein and ferredoxin, which are required
for electron transport to supply reductant for nitrogen -
fixation [2]. Previous works on the importance of Iron
in microalgae indicate that iron (among phosphorus and
molybdenum) is a dey element that can enhance
nitrogen limitation [3,4,5,6, and 7] and contribute to
death of algae [8,9,10,11,12, and 13]. In contrast with
the studies on mixed planktonic forms, there are,
apparently, some shortage of information in the
literature about the effect of iron on physiology of
specific species or genera of cyanobacteria [see 1].
Calothrix is one of the larger genera of the
Rivulariaceae group, bcing widespread in aquatic
environments and often a nitrogen fixer ; a fcature
which may cause a further iron - stress on the algato
match its demand for the element. The aim of the
present study thercfore is to charactcrize, for one strain,
the physiological changes taking place in response to
the deficiency and shift - up of iron.
MATERIALS AND METHODS

Organism and Growth Conditions

The organism uscd for this study was an axcnic strain
of Calothrix parictina Thur. (M 102) from the Mu'tah
Culture Collection. The culture was a gift from Dr. B.A.
Whitton and originally isolated from an upland

The organism was grown in batch culture at 32°C
under continuous illumination of 5000 lux supplied by
cool white fluorescent tubes. The Chu - 10 D (-N)
medium (Table 1), was modified from the No. 10
formula of [15].

The concentrations of iron were changed according
to each experiment. The inocula were prepared ina
version of medium similar to that used for the
experiment.

Mecasurements of Photosynthetic and Respiratory
Oxygen

The rates of photosynthesis (under saturation light)
and respiration (in the dark) were mcasured by a
polarographic Clark electrode.

Chlorophyil - a determination

The chlorophyll - a content was dctermined
according to the method of [16].
Nitrogenase activity

Algae were harvested at various times during growth
in batch culture in order to monitor the changes in
nitrogenase activity. Estimates of nitrogenase activity
using the acetylene reduction assay technique (ARA)
was made according to [17]. All experiments wcre
carricd out in flasks with 25 ml medium covered with a
gas - tight subascal bungs while continuously shaking
in a thermostatically controlled tank. The results of
nitrogenase were expressed as pmol. ethylene.mg dry
wt-1, min-l,
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RESULTS

The physiological changes of Calothesis parictina M
102 during growth in batch culture in control medium
are given in Figure 1. The chlorophyll -a showed a
rapid increase during the first weck of growth before it
reached the plateau of 3 mg I-l. Incontrast, the dry
weight of the alga showed a gradual increase, which
continued well over the rest of the period. Gellular iron
showed an initial increase reaching 1.8% dry weight,
followed by a subsequent decrease to attain the lowest
level (0.2% dry weight). The peak of nitrogenase
activity come at about the end of the first week of
growth reaching a maximum of 6 pmole. ethylene.mg
dry wt-1.min"1, followed by a subsequent decrease.

The physiological changes (cellular iron, nitrogenase
activity, photosynthetic and respiration rates, chl-a
content, dry weight) before and after the shift-up of iron
deficient Calothrix M 102 are given in Figures 2 and 3.
During growth in iron deficient medium (using ultra
pure water), the cellular iron decreased sharply to attain
the lowest level at about day 10. The initail increase in
" nitfogenase activity (about day four), appeared to be
caused after the iron carried over in the inoculum was
used in growth, presumably at the time when most of
the trichomes became symetrical with the basal
heterocyct.

The shift-up of iron, addition of 0.4 mg 1-1 iron at
day 10 (Fig.2), led to a parallel and synchronized
increase in both cellular iron (900%), and nitrogenase
activity (1200%), both were dctectable within one hour
and reached a maximum within 24h. The addition of
chloramphenicol (chlo.; after 28h of iron addition) to
the shifted-up culture had led to a marked reduction in
nitrogenase activity (Fig.2). The shift-up of iron had
also led to a rapid re-greening of cultures and
hormogonia production (microscopic observation)
within 24h followed by subsequent resumption of
normal growth. This was judged when 90% of
trichomes showed hormogonia production, followed by
an increase in both chlorophyll - a and dry weight, until
they approached the level obtained during growth under
controlled conditions. These data is in accordance with
the rapid increase in both photosynthesis (550%) and
respiration (300%), under arange of iron 0.1 - 1.0 mg
1-1 (Fig.3). Morcover, the separate additon of 3- (3, 4-
dichlorophenyl)-1-1 dimethl ureca (DGMU) and
carbonyl cyanide -m- chlorophenyl hydrazone (CCCP)
after the point of shift-up had led to progressive
reduction in photosynthesis and respiration respectively
(Fig. 3).

DISCUSSION

The increase in chl-a (60%) and dry weight (130%)
of Calothrix parictina M 102, in response to the shift-up
of iron, were above that found for growth under iron
deficiency (Fig. 2). This is comparable with changes
reported for chl-a (25%) and for the dry weight (150%)
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of the Trichodesmium [13]. The stimulation rate of
nitrogenase activity in response to the shift-up of iron
(Fig.2) was comparable with that (500%) rcponed for
blooms of blue-green algae |18]. The striking increase .
in nitrogenase activity was about four times of the
activity found before the shift-up of iron and cven
higher (60%) than that found during exponential
growth under control condition (Fig. 1). This is a
marked contrast to other circumestances where such a
rate of activity needs several days to be achieved;
suggesting that the shift-up of iron cause a rapid
synthesis of some iron - containing protein, presumably
nitrogenase. This was confirmed by showing the
suppressible effect of the chloramphenicol at the
transcriptional level of the N,-Fixation process (Fig. 2).
The stimulation range of photosynthesis (80-360
mol.0;.mg chl-a-1h-l) (Fig. 3) was comparable with that
(100-200 mol. 02.mol.chl-a-th-1) reported for the
Trichodesmium [13], though comparable with that (28
mol.02.mol.chl-a-th-1) reported for the nitrogen fixing
phytoplankton [19]. The suppressible and respective
effect of the DCMU and CCCP (Fig. 3) on
photosynthesis and respiration after the shift-up of iron
confirms that stimulation of photosynthesis and
respiration was in fact due to the shift-up of iron.

CONCLUSION
Addition of iron to the culture of the cyanobarium
Calothrix parietina M 102 Thuret at the time of iron
deficiency resulted in a sharp increase in some of its
physiological processes presumably through the
production of some enrymes. This was documented by
the addition of bio-inhibitors.
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Table (1) Chemical composition of Chu 10-D(-n)
medium (mg 1-1 of salts)

KH2PO4 7.36
MgS04.H20 25
FeCL3.6H20 2.42
NaEDTA.2H20 3.18
NnCL2.4H20 0.045
NaMoQ4.4H:0 0.007
ZnS04.7H20 0.035
CuS04.5H20 0.01
C0S04.7H20 0.011
H3BO4 0.715
NIS04.7H20 0.012
HEPES 600

* N-2-hydroxpiperazine-N-ethane sulponic acid.
pH adjusted to 7.6
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Figure(1) Changes in Chlorophyll-a (0), dry weight (w), cellular iron (*) and nitrogenase
activity(A) of Calothrix parietna M102 during growth in batch culture under control
condition. Iron concentration was 0.4 mg-1

Dry wt.
Chi-a (mgl'l)_
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Figure(2) Changes in Chlorophyll-a (DO), dry weight (w), cellular iron (*) and nitrogenase
activity(A) of Calothrix parietna M102 during growth in batch culture before( )

and after (-—-) the shift-up of iron (0.4 mg|-1). The nitrogenase activity is also shown
after addition of chloramphenicol (chlo.) at concentration of 25 mg|-1
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Figure (3) Changes in Photosynthesis of Calothrix Parietina M102 in response to the up-shift of
iron (mg|-1;0.0, (+);0.1, O; 0.4, w; and 1.0, O) before (—) and after () additions
of DCMU at concentration of 25 mgj-1- The respiration rate (A) is shown at iron shift-
up 0.4 mg-l before (——) and after (--—) addition of CCCP at concentration of 25

mg|-1
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ABSTRACT

A popluation of Theoduxs jordani (sowerby 1836) was sampled monthly in shatt al-Arab for one year (Dec.
1985- Nov. 1986) to measure density, growth rate, population size structure, cohort composition and production.
Population density showed a well defined pattern of fluctuation and varied between 297 m-2 in September and
1314 m2 in July after rccruitment. The population was basically made up of two cohorts, Annual production

(p) was 453.39 gm-2and the mean biomass (B) was 1899 gm-2, The P/B catio was 0.21.

INTRODUCTION
The gastropod Theoduxus jordani (Sowerby) is
common and widely dispersed throughout Satt Al-Arab
gegion (1,2). It inhabits the intertidal zone of the river
and its tributaries.

The life history of Theoduxus jordani and other
gastropods has been studied by the previous authers but
they did not give any detailed informations on the
analysis of population structure except that by (3).
Furthermore there was no study concerning the
estimation of production rates for natural population of
this species.

The present work deals with seasonal variation in
population density, population size structure. Life cycle
pattern and production.

Study area

The sampling site is on arca of about 40m long of the
river bank. It is located near the Basrah city cerntre
where the intertidal zone is muddy and covered with
plants froming a green mat for most part of the year.

Shatt Al-Arab in this region, is an oligohaline
brackish water of a comparatively high temperature
during summer and moderately low temperature during
winter. It is also influenced by the semidiurnal tide of
the Arabian Gulf. Among the other molluscs found in
the same habitat arc Melanopsis preacmorsa Ferussac,
Meclanoides  tuberculata  (Muller),  Gyrulus
convexisculus (Hutlon), Corbicula fluminalis (Muller)
and Corbicula fluminea (Muller).
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MATERIAL AND METHODS

This study is based on samples collected monthly
from the intertidel zone in the period between
December 1985 and November 1986. Quadrates
(20x20cm) were taken on each occassion. Three
quadrates were taken along every transect (3 samples at
each transect). The first transcet situated at the
minimum water level while the sccond and third ones
were at 15 and 30 meters from the minimum water level
respectively.

Each sample was then placed in a separate plastic
bag, and brought to the laboratory wherc sorting
through 0.425mm mesh-sized sieve was done. This
mesh size was fine enough to retain all size groups of
the gastropod. Identification of snails bascd on (4).

The gastropod were then grouped into 0.5mm total
length size classes and different cohorts separated by
probability paper ploting (6,7).

Density and growth were determined by following
the change in number and mean lengths of each
generation over successive sampling periods. To
estimate monthly mean biomass and mean weight, the
mcan lengths of the Theoduxus jordani were
converated to mean weight using an empirical lenght-
weight rcgression equation. For this purposc live
individuals of Theoduxus jordani of different sizcs
were collected and cach individual was measured for
Iength and the dry weight determined over heating at 60
°C for 24hrs. Weight of individuals were measured to
the nearst 0.01 mg by a sartorius-type balance.
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Annual mean biomass was calculated from the monthly
mecans of biomass and used for computing the

production-biomass ratio (P/B). The production of cach
generation and the total annual production were
estimated by measuring the survivorships and mean
weight increments of each generation separately using
the experession of (8).

-\ S5,

N\.+“\.+\

=0

where ™ = mean population density at time and t + 1,
W= The mean weight increment between successive
samples.

Measurments of some environmental factors were
made at the time of sampling. A mercury thermometer
was used for temperature records. The Winkler method
was used to determine dissolved oxygen. Samples were
fixed in the field and titrated later in the laboratory,
Calcium ion concentration was determined by titration
with permanganate. Samples for the above analysis
were taken at 5 cm beneath the surface water over the
sampling area and usually between 10.00 and 12.00
hours.

RESULTS
Physico - chemical factors '

A maximum water temperature of 35°C occurred in
July 1985 and a minimum of 14°C in January 1985 and
February 1986. Dissolved oxygen concentration showed
marked seasonal differences. This appeared to corrclate
with water temperature (Fig 1). Calcium ion
concentration was relatively high (105-230)mgl-! and
reached its peak concentration in March 1986. The
concentration was particularly high during the period
when calcium was most required for shell growth and
was always much higher than minimum concentration
required for gastropod survival (9,10).

Populiation density

Fig (2) shows that the densities of T.jordani were
high during the summer and low during winter and
Autumn. These densities ranged between 105.5 m-2 in
November to 1171 m-2 in Apnil.

The snails scemed to be aggregated in their spatial
distribution. When the value of slope (b) of the
relationship between the variance and the mean (5) was
utilized as an index of aggregation, it was apparent that
the population was highly aggregated (b=1.6).
Aggregation could have been a response to exposure,
because sampling was carried out at low tide, when
most of the snails were exposed to air (11).

Analysis of variance on the population counts from
different transcct indicated that densities of T jordani
did not differ significantly (P > 0.05). This revealed that
the gastropod can exist in the exposed sites during the
whole period of the low tide.
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Population structure

The size class distribution (Fig 3) shows that the
growth occured mainly during April 1986 to September
1986. Growth slowed considcrably during October to
March and most mortality occured this time.

The result of probability analysis of data on size
frequency distribution showed that the population
consisted of two cohorts from April 1980 to July 1986.
The 1985 cohort disappcared on July 1986. As the
adults of 1985 cohort died after breeding, the 1986
cohort dominated the population from April 1986 to
November 1986. The latter cohort grew fast, attaining
adult breeding size by November 1986. '

Breeding season

Theoduxus jordani commence breeding in
December, when egg capsules were first observed.
Capsules laying continued through january, February
and March and deposited on hard objects. Eggs were
laid in semi rounded protective capsules, attached to
soild objects, these objects included the shells of other
moulluscs and the hard surfaces of aquatic
macrophytes. From April to July, the capsules opened
and the youg snails were librated. Development is direct
without living planktonic larva, as is common to most
prosobranchs. The hatchings had 1mm long
semitransparent soft shells with weak coloration.

Cohort density

Fig (2) shows that the generation 1985 gradually
declined in numbers during Spring and early summer
except in June 1986 (This could be attributed to
sampling error). Virtually all the individuals of this
generation had died by the end of June 1986.

Generation 1986 was present in a relatively high
numbers through out the summer and gradually
decreased in abundance during the Autumn time
(August - November 1980).

Growth rates

Growth rates were based on length increment which
converted to dry weight using a regression of drv weight
in length log (dry weight) mg = 3.0045 log (length)
mm-0.7194 r=0.986 (P > 0.001).

The mean dry weights of each gencration during
successive months are shown in Fig 4. Mcmbers of
generation 1985 showed no growth during winter and
early summer. This could be due to the low temperature
and death of aged individuals afler reproduction.

Generation 1986 showed a gradual growth from
April until November. This could be attributed to the
favourable temperature which ranged during this period
from 22 to 16°¢.

Biomass and Production

The estimation of biomass for cach generation
obtained from the mecan monthly weight and the
monthly density of each generation (Fig. 5). The
monthly total biomass of the population showed a peak
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during June 1986 (3970 mg dry weight/day).

Both generations showed high valucs of biomass
during June and July 1986. This could be duc to high
density of individuals as result of reproduction (Fig 2).

The mean biomass B (calculated from the total
biomass of each census divided by total number of
census time) was 189.9 gm-2.

The production for generation 1985 was 107.39 gm-2
while for gencration 1986 was 346.43 gm-2. The overall
annual production was 453.82 gm2 and the overall
annual turnover ratio was 0.21.

DISCUSSION

The population densitics of the present study were
greater than those given by Al-Dabbagh and Daoud (1).
Their estimation of a density was ranged between 29-
208m-2 while the maximal and minimal densities of the
present study ranged between 297-1341m-2. The
differerence might be as result of change in the
environment. The salanity increased four times as
before (1%0 - 4%0) while (12) explained considcrable
increase in water pollution. (13) reported that T.
jordani is an exclusive which feeds on ephiphytic algae
and its population are largest where the aquatic
vegetation is Imost luxuriant. This explaines the large
population of T. jordani from may to August 1986
when epiphytic algae was abundant during this period.

The appearance of youg T. jordani measuring 1.5
mm long during April 1986 indicates that T jordani
reproduces once a year. (2) reported that the population
of two cohorts, the old once disappeared as the adult
died after breeding and the young ones appeared in
April. They added that T. jordani is an annual species
with life span not more than 15 months. (13) recorded
that T. jordani reproduces twice a year in lake Tiberias
but the number of eggs recovered during August was
much lower than those in April.

Thus, it could be concluded that the population of T.
jordani composed of two cohorts, 1985 and 1986. The
former cohort dominated the population from December
to March and disappeared by August while the latter
cohort appeared in April and dominated the population
from April to October.

The general picture of the growth for old cohort

(1985) was irregular without a clear pattern. Thisis
might be attributed firstly, to low temperature during
winter months (December-April). Sccondly to the death
of old individuals after reproduction. On contrast 1986
cohort showed a gradual increase of growth rate which
coincide with raising temperature during summer
months. Thus, the contribution of 1985 cohort for
production was little.
In spite of the high production value (453.82 gm-2), the
turnover ratio was very low (0.21). This could be due to,
as indicated from dehsity data (Fig 2), the high density
of T.jordani and low rate of growth particulary 1985
cohort. Most population studics of aquatic gastropods
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have cither ignored production cstimation or bascd on a
single standing crop valuc rather than expressing 1l as a
rate. However, the estimated annual production rate for

Lymnaca auricularia and Mclanopsis praecmorsa
were 55gm-2 and 202.98 gm-2 respectively (3,14).
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ABSTRACT

The microbial degradation of petroleum refinery waste has been studied using adapted bacterial
culture. A bacterial strain which is able to utilize hydrocarbons was isolated and tentatively identified as
Flavobacterium aquatile. An active culture was found able to degrade most of the hydrocarbons present in the
petrolcum waste within 48 h when applied at a concentration of 5% as determined by gas-liquid
chromatography. The growth of Flavobacterium on hydrocarbons was accompanied by the emulsification of the
insoluble carbon source in the culture medium which may attributed to the production of emulsifying agents

during hydrocarbons degradation.

INTRODUCTION

A considerable quantities of petroleum refinery waste
containing emulsified and free branched paraffins as
well as high molecular weight aromatic and alicyclic
hydrocarbons, was disposed in soil. It represent a major
pollutional problem since they contain oxygen

demanding material and priority pollutants known for
their toxicity, persistence and bioaccumulation in the
environment, and hence their biodegradation is of
importance (1). Bacterial metabolism of hydrocarbons
has been studied intensively (2,3,4) and it has been
shown that bacteria generally degrade hydrocarbon
through emulsification of the insoluble carbon in the
culture medium (5). Many species of oil utilizing
bacteria has been isolated. The most frequently isolated

genera  include Pseudomonas,. Acinctobacter,
Flavobacterium, Brevibacterium, Corynebacterium and
Arthrobacter (2).

In this report, a study was undertaken to isolate and
identify bacteria able to degrade petroleum waste, and
adapt this isolate for metabolizing most of the
compounds found in petrolcum waste.

MATERIALS AND METHODS

Samples

Petroleum refinery waste samples were obtained from
thrce storage arcas in Dora petroleum refinery,
Baghdad. Samples were dricd at 121°C for 24h prior to
homogenization and dilution by ether.
Mecdia and Culturing

The basal mineral salts solution uscd was as follows
(g¢/1): K2HPOg4, 4.5; KH2PO4, 3.0; NH4NO;3, 1.5;
MgS0s. 0.2; FeSO4, 0.002; and CaS0y4, 0.005. 10ml of
petroleum refinery waste was added to the sterile
medium. 100 ml medium were inoculated with 1 ml of
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24 hr growing culture of Flavobacterium. For growth of
Enrichment Culture

The first attempts to isolate bacterial strain capable of
growth on petroleum waste were made using a basal
mineral salts solution with 1 ml petroleum waste as the
sole source of carbon. All these attempts failed,
however. For this reason, a series of new enrichment .
was carried out using various amounts of the test
substrate, petroleum waste, oily swamp, cultivated soil,
motor oil and cutting oil contaminated soil and sewage
sludge were used as source of inoculation. The samples
were checked daily under microscope. If evidence of
biodegradation was noticed, the culture broth was then
used for isolation and adaptation of the degrading
microorganism to higher concentration ~of tested
substrate. Adaptation to clevated concentration of
petroleum waste was carricd out using 1 to 10 ml with
increase of 1 ml step wise.
Isolation and TIdentification of Petroleum Waste
Degrading Bacteria:

Loopfules of medium from each flask were strcaked
onto plates containing nutrient agar. Developed
colonies were reculturcd in basal mineral salts
containing 1 ml petroleum waste. Cultures that
appcarcd were checked for purity. Colonics were
transferred three to five times between plates and flasks
containing pectroleum waste so that the ability to
degrade petroleum waste and apparent culture purity
were consistent. The isolate were characterized by using
Bergey's Manual of Systematic. Bacteriology (6) and
tests for characterization were done accordingly to the
mecthods described by Weeks (7).
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Liquid Chromatography

Pctroleum waste or mctabolized petroleum waste
samples were deasphalted using column packed with
4gm Celite (60-80 mesh). The dimension of the column
was 27 cm in length and 0.8 i.d. The column was
sequentially developed with 40ml of n-pentane and
20ml of benzene to clute the deasphaltened oil and
benzene-soluble  asphaltenes. The  fraction of
deasphalted petrolcum waste was performed on mixed
Alumina/Silica gel column. Eluents used were 40 ml of
n-hexane (for saturated hydrocarbons), 100 ml
dichloromethane (for aromatic hydrocarbons) and 100
ml dichloromethane-methanol 2:1 (for N-, S-, and O-
containing compounds).
Gas Chromatography

The chromatographic analyses of each fraction were
performed using packed column type 5% SE30 installed
in a Shimadzu gas chromatograph GC-7A. The
dimension of the column was 3.2min length, 3.1 cm
i.d. The differential pressure of the nitrogen carrier gas
through the column was 0.6 kg/cm?and the flow rate
was 40 mUmin. The injector and detector temperatures
were set at 300°C. The column was operated at 80°C
and programmed at a rate of 4°C min to 260°C with a
final hold time of 30 min. The gas chromatograph was
connected to a computer type Shimadzu CR-3A
Chrompack.

RESULTS AND DISCUSSION
Isolation of Bacteria Capable of Degrading Petroleum
Waste:

A pure culture of bacteria capable of degrading
petroleum waste was isolated from soil previously
contaminated with motor oils and cutting oils. We
believed that bacteria from such areas could have
alrcady been sclected for degrading various saturate as
well as aromatic hydrocarbons. To improve the
capability of such isolate for degrading petroleum waste,
selective continuous enrichment technique was used.
This technique allows the development of bacteria
capable of degrading high molecular weight
hydrocarbons as well as branched paraffins and
intermediates of poly cyclic aromatic hydrocarbon
metabolism. It is important to remove such metabolities
to achieve complete waste disposal. The degradation of
petroleum waste is shown by the increase in number of
viable cells as a function of time. The most striking
effcct of bacterial action on the ‘petrolcum waste was
extensive emulsification of oil then a change in it's
consistency followed by an increase in bacterial cells
(Fig. 2). The emulsification of hydrocarbons in liquid
media has been attributed to the production of extra
cellular emulsifying agents during the hydrocarbon
fermentation. A wide varicty of extra cellular
emulsifiers produccd by bacteria has been described.
The most thoroughly characterized were rhaminolipeds,
lipopeptides,  phospholipids and neutral lipids
(8).However, little information has been published
concerning the potential use of biological emulsifiers.
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The isolate was identificd as being of the genus
Flavobactcrium on the basis of a wide variety of
biochemical and biophysical tests, of particular
importance was the test for motility which distinctly
separates this isolate from the genera Pscudomonas and
Cytophaga. The cells were non motile in soft agar
(swarming motility) and in hanging drop preparations
No flagella were observed when cells were flagelluimn-
staincd and compared to a Pscudomonas sp. The cells
were gram negative, exhibiting a non difTusible yellow
pigment. They were 1.5 pm long and 0.4 pm wide,
oxidase, catalase, and phosphatase-positive. The isolate
was tentatively identified as Flavobactcrium aquatile by
the criteria listed by many investigators (6,7).

Microbial Utilization of Petroleum Waste:

Growth of Flavobacterium aquatile on petroleum
waste was investigated using mineral salts agar plates
technique (9). After 1 to 2 days of incubation, bacterial
colonies surrounded with transparent area (clear zone)
appeared. Flavobacteria grew at the expense of solid
waste since no other carbon source present in culture
medium and solid waste had disappeared from cleared
area (Fig.2).

To fallow the course of in Vitro biodegradation of
petroleum waste, gas chromatographic analyses of the
culture medium was performed. The results of these
experiments show extensive degradation of saturate
fraction of hydrocarbons (Fig. 3) short chain n-alkanes
could be attacked first, then long chain n-alkancs
Latter, aromatic hydrocarbons will be removed (Fig. 4).
No detectable residues were found after 4 days of
incubation. An active culture of flavobacteria found
unable to utilize aromatic hydrocarbons. The apparent
utilization of aromatics in the presence of n-alkanes as
opposed to the lack of growth when aromatics were the
only carbon source suggested that cometabolism is
involved. Similar observation on crude oil incubated
with active cultures of Pscudomonas species, a
Flavobacterium species and an Achromobacter species
confirm this observation (10,11,12). It is demonstrated
that the depletion of saturated hydrocarbons started very
rapidly and that most the saturated hydrocarbons are
removed within one day (Fig. 3). Moreover, depletion of
aromatic hydrocarbons initiated after 2 days and level
up after 5 days of incubation.

Gas chromatographic analyses of insoluble NSO
fraction and asphalten indicated that no NSO
components and asphalten were detected in crude and
metabolized petroleum waste (Fig. 5).

Generally, the relative proportions of fractions:
saturated, aromatic and NSO in the petrolecum wasic
has a marked effect on the capabilities of the microbial
populations to degrade them. The results of this study
suggested the possibility of using active culture of
Flavobacterium aquatile to deal with petroleum waste
disposal. The chance of success of such treatment
depends, in part on the modification of the chemical
composition of petroleum waste, rendering it more
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A. Control (uninoculated).
B. After 1 day of incubation with F. aquatile.

C. After 3 days of incubation with F. aquatile.

Figure(2) Microbiol emulsification and utilization of petroleum waste

A. Control(uninoculated)
B. After 3 days of incubation with F. aquatile

82



Hamza S. J. et al

A. Control(uninoculated)

! B. After 3 days of incubation with F. aquatile..
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Figure(4) Gas-Liquid chromatographic analyses of aromatic fractions from petroleum waste

A. Control(uninoculated)
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B. After 3 days of incubation with F. aquatile
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Figure(5) Gas-liquid chromatographic analyses of asphaltens
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susceptible to biodegradation. This could be

accomplished by the removal of toxic components, such
as additives, heavy mectals and changing the rclative
proportions of fractions; saturated, aromatic and NSO in
the waste. So far it has been possible to degrade a

petroleum  waste  completely under laboratory
conditions.
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ABSTRACT

The external morphology of the leaf petiole borer infecting Date Palm trees Phonapate frontalis (Fahr.)

INTRODUCTION
The genus Phonapate compises few species
distributed through the tropical and subtropical regions
known as wood borer(1) .In Iraq _Phonapate frontalis

(Fahr.) found as a wood borer infesting the leaf petiole
of Date Palm causing a severe damage in some places.
The external morphology of the head capsule of some
beetles was made by(2). The morphology of the thorax
of some coleoptera was firstly studied comparatively by
(3) and (4),who made the first morphological
investigation on an Iraqi beetle Scrites eurytes (F.).
Information on the wood borers infesting palm trees in
Iraq are very poor .

The present study may help the workers to carry out
further investigations on various aspects such as the
biology and ecology of this economically important
insect .

MATERIALS AND METHODS

Males and females specimens of Phonapate
frontalis(Fahr.) were collected from Rashdia and
Zaphrnia ficlds in Baghdad district. For this
morphological study dried specimens were relaxed by
placing them , pinned on cork , inside beaker
containing some water . The becaker was covered by a
petri dish and left overnight . The specimens were then
dissected into head thorax , and abdomen . These parts
were further softened and cleared of non chitinous
materials for 50 minutes in a 10% solution of warm
KOH.

The genitalia of male and female speccimens were
dissected out . The aedeagus was pulled out throuh the
opening between the last abdominal plates . When this
was found difficult , either the whole termination were
removed and genitalia dissected out or the abdomen was
pressed forword . The geitalia were then softened in
10% solution of KOH.

To evert the internal sac of the acdcagus pressure was
applicd on the basal plate of the median lobe while
pulling the internal sac through the median orifice. All
diagrams were made with the aid of an ocular grid and
squared paper. Mcasurements were done with an ocular
micrometer. - '

is investigated for the first time in dectails in the present work. All structures were examined and illustrated
under the binocular microscope. Special attention was given to the male and female genitalia since the structure
are very much important in determining the closely related species of insects.

RESULTS AND DISCUSSION

The Head: Figure(l), is dorsally hidden by the
pronotum. The head capsule is small having the
rounded eyes, the antennae and the mouthparts
projecting downward..

Antennae: Figure(2), the present study revealed a very
useful diagnostic character to differentiate between
male and female. Antennae on both sexes are capitate.
Male has (9) antennal segments with apical two
enlarged while female antenna is composed of 10
segments having the apical three enlarged.

Mouth parts: Figure(3), mouth parts of mandibulate
type. The dissection shows that they are denscly hairy
and very highly sclerotized having brush-like structures
in appearance except the mandibles which are bare.

Thorax: Figure(4), globular in shape and strongly
sclerotized, pronotum is completely covering head from
above. Anteriore margin dentate while the basal margin
entire. Disc of pronotum is heavily granulate.

Mesonotum and metanotum: Figure(3), these together
are called Pterothorax, they are almost alike, each is
subdivided into smaller sclerites, the acrotergite,
prescutum, scutum and scutellatum with ahigh narrow
strip  representing the postnotum. Laterally the
pterothorax has the anterior and posterior wing process
connecting the fore and hind wings to the thorax.
laterally the mesothorax and metathorax each composed
of the usual pleural sclerites the epimeron and the
episternum separated by obliquepleural suture figure(7).

Mesosternum & Metasternum:  Figure(6), are
ventrally composed of the usual meso and metasternal
sclerites.

Legs: Figure(8), the fore, mid, and hind legs are
slender of normal shape cach comprises of the usual
parts the trochanter, femur, tibia, tarsus. and the
pretarsus.  Claws smooth and pointed with a small
rounded pad in between.

Wings: Figurc(9), clytron clongatc. strongly
sclerotized with stria and intervals on the disc. The
epipleura cover the pterothorax and the abdomen
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laterally. Elytral humeral angle rounded and elytra
completely cover the abdomen upto the tip. Hind wings
well developed membranous having the wing venation
reduced as shown in figurc(10). _

The abdomen: Figure(11), there are five visible terga
all well sclerotized and black in colour. There isa
parrow membranous area on cach side on which the Ist
five abdominal pairs of spiracles are located. The
ventral surface of the abdomen is formed of 5 sternal
sclerotized and ouoescent. The 1st visible sternum is
morphologically the 2nd, and is not divided completely
by the metacoxae(5). The last visible abdominal
sternum has distal margin rounded.

Genitalia; Figure(12), (Male genitalia). The
innumerable variations male genitalia of coleoptera
firstly described by (6). In phonapate frontalis (Fahr.)
the male genitalia derived from 9th abdomial segment
as appendages. They are formed of a pair of
parameres(7). They arc flat tapering toward their distal
ends and exceeding the tip of the acdeagus. The basal
piece or the phallobase according to (8) is asmall
sclerite connecting the parameres basally. The
aedeagus(the median lobe or the penis) is a long curved
and well sclerotized tubular structure. It is attached to
the parameres on its proximal end by a connective
membrance. On this end the basal orifice is situated
through which the ejaculatory duct enters the acdeagus.
The ostium or the median orifice through which the
internal sac is everted is located on the distal tip of the
aedeagus and does not extend on the ventral side.

Female genitalia: The femal genitalia of the
Coleoptera have been firstly investigated by(9). The
female genitalia of Phonapate frontalis (Fahr.) consists
of the 8th and 9th abdominal segments and their
appendages, the later include the coxites, styles; and the
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valvifers which are all attached to the distal end of the
9th sternum. The coxite which arc called henuisiernite
by (10) on cach side consists of a singlc aclcritc bearing
one scgmented styles. The ninth sternum and the vulva
are both membranous.
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ABSTRACT

The soluble protein extracts of six wheat cultivars in three different sample buffers with PH values of Ty
8.9 and 9.6 were studied and compared by gel electrophoresise and isoclectric focusing methods. The extracts in
sample buffer PH 8.9 showed high protein content and this was exemplified by the appearance of numercous
protein bands for each cultivar: (Araz, 11; Abu-Ghreb-3 and Sabir-Big 13; Mexipak, 14; Jori-C-69, 19 and Sin-
- Al-Gamal, 20 prctein bands) in conventional gel clectrophoresis. The Protein bands exceeded the number of
protein bands appearing in the extracts of both sample buffers PH 7 and 9.6. The conventional gel
electrophoresis also showed protcins which were of cathodic migration in addition to the normal anodic
migrating ones at PH 8.9. The isoelectric focusing of the protein extracts-both dialyzed and lyophilized- of the
six cultivars in sample buffer Ph 8.9. were studied and showed also numereous protein bands distributed in PH
ranging from 3.5 to more than 9.6. The dialyzed samples showed at least 33 protein bands as in Araz and up to
47 protein bands as in Jori-c-69, While the Iyophilized samples gave at least 36 protein bands as in Sabir-Big
and up to 49 protein bands as in Jori-C-69.
INTRODUCTION

The seed storage and/ or soluble proteins of higher Total Protcin Extraction: For total protein

plants have been considered the products of genes that
are expressed at a single stage of ontogeny (1 and 2).
Thus their analysis for types and numbers may be used
as a tool for studying the morphological and growth
differences betwwen plant species and cultivars (3-6).
This study however, is an attempt to describe properties
of the soluble proteins of dried kernels of the six wheat
cultivars isolated and purified pareially, chatacterized
chemically by one dimensional gel electrophoresis and
isoclectric focusing techniques which are well accepted
in protein quality control(1,3-8).
MATERIAL AND METHODS

Sced Materials: Five spring wheat cultivars
(Triticum eastivum L.), Abu Ghreb-3, Araz, Saber-
Big, Mexipak and sin-Al-Gamal, and onc winter wheat
cultivar (Triticum durum). Jori-c-69 were used.

o
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extraction, 4 to 5 gm dcfatted kernel powder (40 mesh)
were used, adopting the pro tein extraction orocedure
outlined by Robert(9). Cold acetone was used for
defatting and showed to be superior to diethylether,
diethylether: ethanol (1:1 v/v) and pehexan(9). Three
sample buffers were used separately, and in a
subscquent steps as follows:

a: 0.01 M sodium phosphate buffer PH 7(10).

b: 0.01 M sodium hydroxide-glycine buffer PH 9.6.

c: 0.01 M Tris-glycine buffer PH 8.9 containing 0.38
mM sodium azide (10).

Scparation by Slab Gel Electrophoresis and
Isoclectric Focusing (IEF):  Horizental slab gel
clectrophoresis  was performed using the LKB-
Multiphore system, following the application notcs
306(11). Homogencous 7.5% polyacrylamide gels in
dimension of 125x260 mm
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with C*=2.6%, T**=7.7% werc prepared with sample
application slots of 10 i capacity. The gel and
electrode buffers were compatible with the sample
buffer used in each experiment as follows:

a) For protein extracts with sample buffer PH7:0.2 M
and 0.1 M sodium phosphate buffer PH 7 were uscd for
gel and electrode buflers respectively.

b) for protein extracts with sample buffer PH 96:02M
and 0.1 M sodium hydroxide-glycine buffer PH 9.6 were
used for gel and electrode buflers respectively.

¢) For protein extracts with sample buffer PH 8.9: The
gel and clectrode buffers were 0.2 M and 0.1 M tris-
glycine buffer PH 8.9 containing 7.7 mM and 3.8 mM
sodium azide respectively (11).

The conventional electrophoretic procedures were
carried out at 4C. Ten u of 0.25% bromophenol blue
was applied to one or two sample slots for the detection
of the solvent front. Ten u protein extracts, 0.05-01 mg
protein, of the six wheat cultivars, dialyzed or
lyophilized and radissolved in distilled water, were
applied to the remaining sample slots. Electrophoresis
was performed for 3 hrs with a field strength of 15
v/em and 40 ma (11). The separated protein bands were
fixed 30 minutes with a solution of 11.5%
trichloroacetic acid (TCA) and 3.5% sulphosaliculic
acid (SSA) in 30% methanol. Stained for one hour with
0.25% coomassie Brilliant Bule R-250 in methanol
distilled water:
glacial acetic acid (5:5:1 v/iviv). Destaining by diffusion
was accomblished by frequent changes of the destaining
solution of ethanol: acetic acid: distilled water (3:1:6
viviv) (11).

Isoclectric Focusing (TEF): The IEF was performed

“only for extracts with sample buffer PH 8.9. The
experiments were performed using the LKB-Multiphore
system following the instruction manual. The ready-
made LKB-Ampholine PAG-Plates (260x125 mm) were
used with a final acrylamide concentration of 5% and
with a wide PH range of (3.5-9.5) samples extracts were
loaded on sample application pieces of (10x5 mm)
which absorbs approximately 50u (0.25 mg protein) and
these were placed on the ampholine gel, 5 mm apparat,
near the anodic strip. The IEF was carried out for 90
mins. (50mA, 1500v, 30w) (12). The sample application
pieces were removed after 30 mins to forbid tailing. The
focused protein bands were fixed with a solution of
11.5% (TCA) and 3.5% (SSA) in water for 60 minutes.
Stained with 0.115% Coomassie Brilliant Blue R-250 in
destaining solution and destained by successive
immersion of the gel in a solution of ethanol: acetic
acid: distilled water (3:1:8 viv/v) (12).

The pH across the ampholine gel was determined as
follows: After isoclectric focusing and before removing
the ampholine gel from the cooling plate, a strip
(10x125mm) of the ampholine along one line between
the anode and the cathode was cutinto 1 cm2 picces
and placed in 1 ml distilled water overnight at
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4°c, The pH of cach ampholine solution was
determined by a pH-mcter which gave the exact pH
sequence across the Ampholine PAG-plate used in the
IEF experiment.
RESULTS AND DISCUSSION

The extracts of the six wheat cultivars in the three
mentioned sample buffers showed positively and
negatively charged protein bands that migrated towards
the cathode and the anode respectively.

The horizental slab gel electrophoresis of the extracts
in sample buffer PH 7, showed one¢ to there protein
bands moving towards the anode and one or two protein
bands moving towards the cathode subscquently,
extracts in sample buffer PH 7 were neglected as they
did not show any comparativily.

Extracts of the six cultivars with sample buffer PH
9.6 gave a total of six to ten prolein bands of which only
one or two were of cathodic migration (Fig. 1). The
anodic protein band with R1 of 0.58, the nearest band
to the sample slots, was the only repeated protein band
in all the cultivars. However it was found that there are
protein  bands shared between two, three or four
cultivars. In addition, distinct and unrepeated protein
bands that are specific for each cultivar were found.
This phenomenon of unsimilarity between the cultivars
in respect to their protein band profile was also
observed with the cathodic migrating protein bands
(Fig. 1).

At pH 8.9, the one dimensional horizental slab gel
electrophoretic protein pattern improved as the number
of the total protein bands increased (Fig. 2). The total
protein bands were ranged from eleven as in Araz and
up to twenty as in Sin-Al-Gamal. The anodic protein
bands were between six to ten, whilethe remainings
bands were of cathodic migrating proteins. The anodic
protein band of Rg value of 0.58, the ncarest protcin
band to the sample slots, was found also to be the only
repeated protein band in all the cultivars. In addition . a
few protain bands were also found to be repeated in tow
or three cultivars (Fig.2). It is evident that the extracts
at pH 8.9 showed more distinct and unrepeated anodic
protein bands that are specific for each cultivar
compared to the extracts in sample buffer PH 9.6. Also,
the cathodic protein bands of the extracts at PH 8.9
showed elevation in the number of unrepeated protein
bands that are specific for each cultivar in addition to a
few protein bands shared by two or three cultivars. In
coclustion, the protein bands that are observed in the
extracts of sample buffer pH 8.9 were higher in number
and sharper than those observed in other sample
buffers, and this correlates with the high protein
content(9). It is also apparent from (Fig.2) that all of
the six cultivars showed low molecular weight protcins
that are fast in their movement towards the anode and
are undistinguishable in sample buffers PH 7 and 9.6.

As it is apparent from Fig.1 and none of the cultivars
are sharing completely or semi-completely in ther
protcin profiles with each other. Thus. it is safe o say

*C=Percent linkage between methylene bis-acrylamide and acrylamide.
»*T=percent cross linking concentration relative to the total concentration.
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that these progenies are of different genotypes and/ or of
different ancestry sclections. It is also apparent that
sample buffer pH 8.9 is more efficient in protein
extraction both for total and relatively low molccular
weight proteins as can be seen in Fig.2. These findings
indicate that there is a wide range of proteins present in
each cultivar reflected by its protein bands profile.

" However, to obtain more accurate results for such
protein profiles, isoelectric focusing was implicated in
this study since this technique is proved to be very
sensitive tool for proteins separation (3-5). Thereisa
noticeble number of protein bands that have migrated at
pH values higher than 9.5 to position adjacent to the
cathodic strip while at ph 3.5 no such protein bands
were observed except for lyoohilized sample of Abu-
Ghreb-3 which gave one band nly (Fig.3 A and B).
Dialyzed samples showed at least thirty three protein
bands as in Araz and up to fourty seven protein bands as
in Joric69. The lyophilized asmples showed at least
thitty six bands as in Sabir- Big and up to fourty nine as
in Jori-c69 (Table 1, Fig. 2A and B). Hence, there was
an overall increase in the total number of protein bands
in the lyophilized samples in comparison with the
dialyzed. It is also apparent that the proteins with acidic
isoelectric points(PI) were more sensitive to the
concentrating techniques. This was most prominent in
the lyophilized samples of the Sabir-Big, Sin -Al-Gamal
and Jori-c69 which showed a decrease of five to six of
the total number of protein bands with acidic PI (PH
3.5-6.2), while there was an increase of one acidic band
in Abu-Ghreb-3, Araz and Maxipak . The differences in
protein pattern between the lyophilized and the dialyzed
sample may be due to the digestion of proteins during
the time elapsed in the process of dialysis by

endogenous proteinases or may be attributed to the
diffusion of low molecular weight proteins through the
dialysis bags (13-17).

In contrast to what have been mentioned by
Stegemann and Pietsch (18), the lyophilized samples in
this study showed more stability and integrity compared
to dialyzed samples. Subsequently, it is evident from the
protein band profiles in Fig. 3 that the retained
proteino of the lyophilized samples have been localized
and distributed in the PH regions of 6.9 and up to PH
9.5 as well as in the region close to the cathodic end at
PH 10. It is believed that the increased number of
protein bands in the lyophilized samples might be
attributed to the presence of high basic amino acids
such as arginine, lysine and histidine in addition to
glutamic acid and proline which are the most abundant
amino acids in wheat flour(14).

The differences in distribution pattern as well as the
number of protein bands within the dialyzed (Fig. 3A)
or the lyophilized (Fig. 3B) samples are the true picture
for the differcnces and similarities between the
cultivars. Also , this method should prove valuable for
analyzing different genotypes and selecting varietics
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with a particular storage protcin make-up as well as for
following compositional changes tha occur during sced
germination and development (7).

For future work, it is recommended to study two
dimensional electrophoretic patterns under denaturing
conditions - the mapping of the proteins and
polypeptides of each genotype (7,8)-and amino acid
analysis and sequence determination. These
procedures are necessary to document the genetic
resources of each cultivar (8, 17, 18). This may
produce new constituents unique in functional and
nutritive values which may be as additive in wheat
based products and other kinds of foods.

REFERENCES

[1] Wrigley, C.W. In "Biological and Biochemical
applications of isoclectric  focusing" N.
Catsimpoolas and J. Drysdal (ens), Plenum
Press, New York and London, 211-264. (1977).
Dure, L. and C.Chlan> Devclopmental
biochemistry of cotton seeds embroyogenesis
and germination, Xii. Purification and
properties of principal storage proteins. Plant
physiol. 68: 180-186, (1981).

[3] Konarev, V. G., Gavrilyuk, I. P., Gubareva, N.K.
and Peneva, T.I. Seed proteins in genome
analysis,  cultivar indentification, and
documentation of cereal genetic resources . A
review. Cereal Chem. 56: 272-278, (1979).

[4] Bushuk, W. and Zillman, RR. Wheat cultivar
identification by gliadin electrophoregrams. I.
apparatus, method and nomenclature. Can. J.
Plants Sci. 58: 505-515, (1978).

Du Cros, DL. and wrigley . Improved
electrophoretic methods for identifying cereal
varicties. J. Sci Fd. Agri. 30 : 785-794, (1979).

[6] Shewry, P.R., Faulk, A. J.. Pratt, H.M. and Miflin.
B.J. The varictal identification of single secd of
wheat by  sodium  dodecyl-sulphate
polyacrylamide gel clectrophoresis of gliadin. J
Sci. Fd. Agri. 29: 847-849, (1978).

[7] Basha, S.M.M. Identification of cultivar differences
in seed polypeptide composition of peanuts
(Arachis hypogaes L.) by two dimensional
polyacrylamide gel electrophoresis . Plant
Physiol. 63: 301-306, (1979).

[8] Zivy, M. Thiellement, H., devienne , D. and
Hoffmann, JP. Study on nuclear and
cytoplasmic genome expression in wheat by two
dimensional gel electrophoresis. Theor. Appl.
Genet. 63:335-345, (1984).

[91 Robert, Z.J. Iraqi spring wheat cultivars. 1.
Comparative study of soluble proteins Iraqi
J.Sci. Vol 34, No. 4, (1993).

[10] O' Kennedy, B.T., Beilly, C.C., Titus, J.S. and

Splittstoesser, W.W. (1979). A comparison of

(2]

&)



Al-Mustansiriya J. Sci Vol. 6,No. 1, 1996

' 100 -
100} +@ ‘@
S0 A 50 -
- = iz T3 )
—_——-, 222 :
oy T e B TED
— =Z= = o PR o wem T2 2R
7] Sample slots
04 BB =B T g BB B Samlests 0 E:g::mum::- D
Qo = =)
-_— — iy S s o mm—
P r 2 gz 72 v
x vZ7A w3 A TR oo 22 & -
c':“ eZ72 A zzzz P— 7774 A o i
== 72 waa _ —— — 23
o 50,3 _—— =
100_J__€_._d__5__b__9_‘@v 100_._f___§_._d___9_b a 1®

figure(1) Diagrammatic representation of conventiobal slab gel figure(2) Diagrammatic representation of conventiobal slab gel

electrophoresis of the six wheat cultivars. a=Abu- electrophoresis of the six wheat cultivars. a=Abu-
Gnreb-3,b=Araz, c=Sabir-Big, d=Mcxipak, e=Sin- Gnreb-3,b=Araz, c=Sabir-Big, d=Mcxipak, =Sin- mi
Al-Gamal and Jori-C-69. The samples were defatted Al-Gamal and Jori-C-69. The samples were defatted N
with acetone and extracted with sample buffer PH 9.6. with acetone and extracted \Vlth sample buffer PH 8.9.
Cathode (-] pH Cathode (=) gh
P sl 1 — - ===  6=:m == io
—_ = = = = —_— e = = =
E=ZZ=EZ 2 ss =Z === = |9
T T E T Z (e EEESC == |88
- === == |8 ZE=Z=Z|®2
_ = I = am == = === == =
ZE =S ==Z=|78 == = Z |76
E=_2==Z [ss == = Z = |es
== D — — — {62 =S == ler
==zZ==z=|ss —_ = Z=|ss
== _ "= =[5 — == _ s
35 I
f e d ¢ b a f e d ¢ b a
Anode (+) Anode (+)
A B

figure(3) Diagrammatic representation of IEF gels. A, dialyzed; B, lyophilized sample extracts of the
six wheat cultivars. a=Abu-Ghreb-3, b=Araz, c=Sabir-Big, d=Maxipak, e=Sin-Al-Gamal and .
jori c-69. The samples were defatted with acetone and extracted with sample buffer PH 8.9.

-

94



SakriF. A etal

Table (1) The number of protein bands at each PH vale as was observed in IEF gels for both the
dialyzed (d) and the lyophilized (L) extracts of the six wheat cultivars in sample bufler

PH 8.9.
" Number of protein bgnds
P AbuGhreb.3 | Araz Sabir-Big | Maxipack | Sin_Al_Gamal | Jori C-69
i T
dlL TR Rl [ gL alL
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55 JE 418 411 7 2 3k 71
1
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8.2 6(6 56 66 | si7 4's 718
s ;
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10 2|3 3|3 104 214 4'2 3|3
Total number | '
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ABSTRACT

Two industrially used yeasts, Saccharomyces carisbergensis (flocculant) and Sacch, cerevisiae (non -
floc), were grown in five different media (GYSA, YE, ME, YPD and DM) at various temperatures. (8, 25, 30
and 35°C) and pH (3. 5-6.5). YPD and DM media with pH 4.8 were found to encourage flocculation when
yeasts were grown at 25°C/3 days. Same conditions were applied to test the ability of (64) yeast isolates
(collected from local fruits) to flocculate six of the isolates were flocculant and the intensity of one of them was
very heavy to exceed even the industrial flocculant yeast.
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ABSTRACT

In 1988, many date palm trees were dying in differents groves located at Baghdad. The mature trees
were affected with symptoms of head benging. After dying the crown falls, leaving a bare trunk. Chalaropsis
radicicola have consistently been isolated from the dying palm trees. The fungus was also isolated from
galleries, larvae, adults of fruit stalk borer Oryctes elegans, associated with this disease. Pathogenicity tests
showed that this fungus was capable of causing discase syndrome. Scveral Fusaria spp. that were isolated from
discased tissue did not infect date palm tree in pathogenicity tests. A study by electro microscopy showed that
no mycoplasma or viruses were present in the infected tissue. We concluded that C, radicicola plays a great
role in pathogensis of bending head, and O, elegans act as a vector for the fungus, which introduse it into palm
trees during breeding attacks.
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ABSTRACT
Four stages in the nuciear cycle of Ulothrix zonaia were stained by the Feulgen - technique and relative

DNA - Content per nucleus were measured by microspectro - photometeric analysis. Evidence presented
demonstrates DNA - content suggestive of haploid life - cycle.
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ABSTRACT
Petioles of Eucalyptus camaldelensis leaves were immersed in crude culture filtrate of the fungus
Hendersonula igruloidea. This treatment cassed wilting and drying of the leaves during one day of treatment.
Light microscopic examintaion of the cross sections of patioles showed destruction of the phicem and
naranchyma tissues, whereas he xylem vessels remaiacd zafe exeept for very few mycelial pieces. On the other
haud, tissues of the petiole immersed in charceal clarificd culture filtrate were much less affected and were
almost similar to those immersed in waler. Suchleaves showed some discoloration and wilted slightly but did

wot dry during the two days of treatment. The nroblem of water movement in the vessels and wiliing of shoots
were discussed in the view of the present and other published resuiis, The conclusion is that vessels may remain
wnharmed but pits may be closed leading to the drought.
;.uﬁ.“

skl Ley3al pLad g M -4 Eudalyptus  camaldalessiag osdflssd Gog Ges b o3 A
Godaall padill PLE Gy o 2aly pa DL Fo) oud Ald e Hendersonula toruloidea ¥ g jupiia
eloodl BN L3 e gy) iy s (_,,_5 syl s pladl) dauad phaad (3 liy gl 03gd Lo piuall phliall
1] ?.a‘.:sﬂ..; u._%;m,n f:‘_.;.:‘i\‘)]\ ",.5 Jaatal) &\M' U’é daw®) L L ohil Lleola o laa ALJE O gal seh las dagli
LA st O 5&:13 Cuady g (o) alalzall ;jb_g‘;ﬂ A Lag g lalt ‘J;" Jsadal) L—ﬁv‘“l‘-:‘ Gl L ‘\-,H-ﬁJ ‘Jéjt L.E‘ e
pgua Ao Gy Jedy Aaadisli ie Q.Q elall ol il 88 o L8 Cial LN G G Badd Wy el
Lt 43 Pits LN oS0y Lad 23 23 Lo ¥ O g 4 Ll Loy g AY1 8 Jphiall Ela g Lal) gt

=35a) (3 sy 4 g
0 ENPPRE S Ll p e \,__.l —a2bady sailt (32 )
Uopin pall i yo W) Ly ate S (3 01 0y 7
e 4o s G (Jpound Bk oot Ldl e iy R0
HaeYs + 327 Wallay o2 Yoo) SV Ll Lelilies Ly
g G Criian g (elall e aaly b DS b Yo+ )
URER OB LIRS R VNS PLE PR ETRESER R P
T) odedd 134 oo Ak 3 e (V) ol s e Bbadal
R R R | .*3:__5.1‘,3_,{\'_,

LG

D Loyl O Bagan ot

u.i..-...n c...:\_)ﬂ_, ‘p‘_:'-J.] C...».:‘_)j‘} )._L».I.“ :.,L_))a C.....:l_) patand . 1
g 2 _),L.ﬂ] A S Sl ._]_,,'.;._1 Pt r: —(l..:.m.';
{BT0) oS pldall Ll a AP RN RS S
.‘-...i_):,i":’._) ((r,f"r')) r_\}:\.-s&l‘.;uﬁj‘\ l.'_lL'Zg_;,.'.SJ {‘\..E.Y) r_,_.'(l_?..a.“ k'_t'_):\_j_}
(21} KGHPO, 10l pppads pll i gy g 000 p sl pal
Oolaally yms el oY) ganaal 2y (p2 000 ) ppadl S,

BRI Py I PO A JFL AP PHY Qb i p

¥

sl W gass

-

FIN

Fendersonula syl Yol s ia il 2o

late Gageay A0 LBl <ty Lid . toruloidea Nattras
(V) S0 (3 g ot Jipd el el Gneayy 3D Jil gal) a1 S
kil 13a SV gy () el S o (V) LD
dia ad oy (£) oD AL sVl PN ey
(V) Cstoyy Sl v ) () Oy pSH AR pI5 YLD

"3y byl Qlaadd Gladd §yadl et Loy 350 alilia

L s Claiind 3 ya gy LR Sse ¥ Jada el Clifa yan:
Syas Op LS g V8 D e e W) S s Tylose
Ge e il s Wiyl Pectinase sl gl w5
Gl W e oy bl dell 3 pe WS, W LSl el
etadll -‘L.%J._}n =S O (AN Y T) Gl A AL Sl
GosYls g - U i bl Bl DS e e e
cmj%ﬁhlyrﬁggulﬂagj\}\@sJM
Gt GBI el e ppand sda ) il A ) ja ol
bLa pa i o (e Ll a3y Ul G 130 ALY g Y1 )

oy 030 Bpra Gl G i3 A0

te

&

e

[



21

[9] Clson, L.J. Organ distribution of T, ganis in normal
‘mice and mice infected previously with
Toxocara, Ascaris of Trichinella. Texas Rep.
Biol. Med., 27, 651-657. , (1980).

[10] Sprent, JF.A. and Chen, HH. Immunological
studies in mice infecied with the larvac of A.
fumbricoides. 1 Citeria of immunity and
immmunizing effect of isolated worm tissues. J.
Infectious Diseases, 84, 111-123, (1950)

[11] Sprent, I.F.A. The fife histery and development of

T. cati (Schrank, 1788) in the domestic cat. J.
Parasitology 46. 54-78, (1956).

Stoll, N.R. Induction of self-cure and protection,
with  special  reference to  experimental
vaccination against Haemonchus. Rice Institute
Pamphlets, 45, 184, (1958).

{13] Taliaferro, W.H. Antigen-antibody reactions in

immunity to metazoan parasites. Proceeding of
the institute of Mediciene, Chicago, 14, 358-363,
{1943).

[14] Taliaferro, W.H. The inhibition of reproduction of
parasites by immune factors. Bactriological
Review, 12, 1-17, (1948) (cited by Al Zubaidy
1980).

[15] Tromba, F.G. Tramunizaticn of pigs against
experimental A, sauminfection by feeding ultra
violet-attenuated eggs. I. parasitol., 64, 631-656,
(1978).

[i6] Urban. JF. and Tromba, F.G. Development of
immune responsiveness to A. suum antigens in
pigs vaccinated with ultra violet attenuated eggs.
Vet. Immunol. Immunopathol., 3, 399-409,
(1982).

ey
s
N
[

el y el as

REFERENCES

[1] Al-Zubaidy, B.A. Studics on the biclogy of the
ascarid parasites of dogs and cats. Ph.D. thesis,
University of Norht Wales, Bangor. UK,
(1980).

{2] Barriga, 0.0. and Myser, W.C. Effects of
irradiation on the biology of the larvae of T.
canig in the mouse. J.Parasitology, 73, 89-94,
(1987).

[31 Beaver, P.C. Toxocariasis (visceral larvae migrans)
in retation to tropical cosinophilia. Bulletin de la
Socicte de Pathologie Exotique, S5, 555-376,
(1962), (cited by Al-Zubaidy 1980).

[4] Bilindscel, "E. Immunity of Ascaris suum. 2-
Investigation of the fate of larvae in immunc and
non immune mice. Acta Pathologiz
Microbiologica Scandinavia, 77, 223-334,
(1969), (cited by Al-Zubaidy 1980).

[5] Brambell, M.R. Effects of the age of infestation and
the immunity of the host on the distribution of
Nippostrongylus brasilicasis in the small
intestine of rats. Parasitology, 53,7p., (1963).

{6] Lee, H.F. Effects of super-infection on the behaviour
of T.canis larvae in mice. J. of Parasitol., 46,
583-588., (1960).

[7] McCoy, O.R. Artifical immunization of rats against
Trichinelia spiralis. Am. J. of Hyg., 21, 200.,
(1935).

[8] Oliver-Ganzales, J. Antigenic analysis of the
isolated tissues and body fluids of the round
worm Ascaris lumbricoides Var, Suum. Journal
of infectiorus Disease, 72, 202-212, (1943).




1996 1 330 46 2lpa

ol o 2ua (L, 1960) s2a; L g G 134y (I8 Lo
Lais oF o il (T CANIS ey (e B pee Sle e ollac
s:gli_),JlmchuJ,ﬁ’Lu EICPRCEE RN IRRRTCN P LR S
cocigaindd Kl o Lualiiaad

ey el y5usd o (***) Tromba &l 3,
ady Lpsidid (3,8 Ll Lo pead) A, SUUTN 5 380 G S
Al-Zubaidy jlaly . Likd s e Zelal e (Mo (55
O3 bt m pd T, canis (il gy ol (*°°)
e 5alE Lgaty pdadi WU saad ds (A5 (30 (5) 5] L)
LSl a3a ¢ el g iyt LST3 jagl Tady (aall (3 00D
aliea Jlia) 6 (o Cipnadl pa Sadl TS G20 B A5
JpcaN) Ladly o ) Laaa 3gp e antibodies

o J ) (788) e (16) Urban & Tromba Jues
i Lo n o pU (7) 2 0D o0 AL SUUM Gy e
o (2) Barriga & Myser sy, challenge dose
333 (X-ray) sd vy T, canis 22,00 cliy gl
SO0 28D G L Jaals Lal syl J1 81 D

s Gl jMMUNE response iselia Llaauy o
3D Jad e 2ie Jeed 8 LLikD Nematoda s, giaal
o alaa¥l Gea L gl o 2 TN lagalld Adlaa (§ ke 0D )
AT el Llata ) Ll aVad g A 0S5y TaaV) ol
o) ey 8 B JalaD el Sl

CaiaesS LA Slagal Gelitae Sl ol Liadts
eks Al delie Llaiu) 5 subcutaneous aled cund e
eLliel o oy S alay o 0y 8D 3l soe A1
N s (A S JI (I g Banly Ao e e K

e 4 » 2= (4) Blindseil Lgle Jooa 18 il
@l DA a0 Sa Ay SUUML 38D S CLib
AN (3 oy 28D e Talilall S Slaad (33 sies
ie yara o) aa LA, LN el Clacslivey Taded
3k

G )y auid 1o e of (1) Al-Zubaidy o WS
L0 el 50V QIS 2 T, canis GAD sa,00 galitay
Crte e oA s2a Cnalind 1 (g 530 i ey Il Ao e e
JSaly Ay Aebia Ll (385 gl Ao o Ji Ly (14) L
Wkl

Gitad g gl chealid Lais (30 A0 Gls o
Ly oy ot el (e S da (oD 2300 culS ik
(Sprent & Chen, 10, Taliaferror, 1943, 1948,
L0, Lol ek oy 43l 4S5 Laiy Oliver-Ganzalez, 8)
.(MoCoy, 7, Stoil, 12) 43

Ay maTiadd) pyle Apa

RS gl Ay (PNl (S D 67 P Jy pasd
Ay A0 545 Ul A panal) aly gaddl 2ay il 5
¥l o I dlae Lal LA e ada o 8 S pe o

G D £ panal y 45 126 2l g 46, 134 5 0, 4
g e k) Glaa a8y 48 5 057 psd slae)
Dol e e TAMD 5 L) A U 25D, 280 el
Y15 e ) idy Rataad D 3 om0y 280 e lesions
- 8,7,6,5 83 ey Laaa JB) Lt o 5D 3 il gl
PR

OF Ll 533 AV Tanlal) (i ally o 5D aiiss o) ey o
sz paliis ais; subcutaneous alad g Leia 3k
i il s o whole worms antigen g
Y 138 Lnaddd o) aill ikl sLeN) 3 T, cati Jhile cili
I, L ol I S e ® Brambell : ** o iy
Cigad) (3 L2 el 3 e (B Jid i Gkl 220
Salih S5y il Ll Ly jon Wyl e Giliay iadd
LWioea dyla a5 Batedd G0 AT, cati < ol o0
5 kgl de pana s 3 MaL
3555 @ Ak G D e dolia 0pySE e el Gk e
elaall Lblaa G 530 e DD pia W oa paied) ) ps
1A Ciga gl aa b Al o L2aV) Jalah eyl
L LB 580 a5 2y gl Bl Jala B0
@ Lo dhla s ) L ea i) als N, Loy
g LAYl Aoy ) T e Tadead )l
gl SR s JUly D 0 A0 Sl D
.capusle laisa Lakial § i,

‘L.;@\U.jau_»naum:..;_,u,wn:\_.u.; Liaaiul oy
gl iy (o ANVAU A, HhE Laiadl pby Latedd o 2D
O dansial (3 Jlpead i gay T, catl il <l yy gasl
ik e Lyiad » i (1990) Olson; (1960) Lee ¢
ot (il e agid 0 A T canis (15) oDSh o g
A, suum s

O 283 S L sda (J lgle Jeaadl 5 D il 3
RipaaldBl Bl RSV B B il g 0 L i
Ciadl aua S 3 A DG s a0 50k e ultraviolet
[ iasd (s 5ian Lt gl LS Aela ihat )€ ke
Gl ol dsay ) Ranal o gl aay ADke Ll 5 3D 6,0
) JAAY e Jrma Bl e ey 12 ay L] el

Ofie a9 Baaly Ao g Latead ) il 4 (739,86 ,712,21

r

(W



"

‘JA-LJ
<

> s

RATYN I
n

-«

1Y Y L e Y Y A 4 .

r":a_)—’l

UI_‘J‘ D ke ‘J‘—l—d

y

.

S S S S S
VoYY ©oe v Y A 4 3.
Li_))\

o Lo cacti bl Gl (il @l 22 Janay 3 ag) b (V)L WJLQMLLEH'Q;'J’LS_;{&Q@G_X&JMJ;ML“.(O)JS_:

Ol paliis o (3L + Y Jonfie jag (—)andadd oyl
2801 relaeW @ ()il e pana o) i FOR LR N E

J_‘J\ 2k L)AJ

EA5
.

l.'

AN e
i K X

Yo . 7

Oy o2

sbsel (AT, cacti Uiy dael Jama g pana 3 JIRYE (A)JS2

Lo’ 320 s paldiie daine e aibe ¥ Zniaad) )
.EM lc._,a._;,u :.'v_)uu":_:‘_,;::\.s_)_;'w\ O f’.'-‘u"_}"u—b‘

;)‘Q}Jhwa MKQMD

U"la:‘-"‘“t)-‘("'-““‘ LAJlﬁA;.‘.:‘J:\.c‘)M(__)M )
felae¥l (i (———)5 k) o pana ol g s AN aah

Sall=z 08 M- a0

Lo -
iYe

YYo

Ye. 3
YYo _\

e
YYe

Yo.

UJJ\ e L.L-u

YYo
AL g
Ty Yo v Py o
Vo . i . 2%,
1Yo ' \
Ve ki &
Yo y :
O 2. -
Yo

Py TR
;wquLQc_ﬁgujwam&Wq_s JIY (1)dee
olﬂidﬂﬁ&ﬁu@&&b‘g_;wo\)ﬁn
0 fniead dc a0 3l D e s o) 5y 15 i
RV P



wh
{

"‘J"'r "'i)"'
:\ ol 1 & ‘\\
:io Tk 2 1 \\\
-:% <. ‘;)\ ‘« ‘\
Y '3 s
T ~
~
2 \.
VY ¥ L
rL,\Jl
.
Vv S~
J -
e ,1 o
¥ > +

A s S

v 2 X > -

=

il I

-

1Y
(" \:J)t

g-i T

cacti lil Gt JLil @l 2o Jaasy 3 e oY) Js2

Looata Lanall Zian) o o+ Y0 ')L;’—J:‘;_}'?'.’ (.—)i_*w.n Ol_):i."

s

§ (ke e g sy (UV Tammiid G 22,

taa D= oI aSh-T ey

£Ye
g -
Yva A 'f;\-:

VL ' "
4o ]
-
L !
eI 3
-
LIRS SR S 3
Lo
e

< >

-
-

ub/Jl dat J s

14

- e -
- - =
i e S S S i

=< =t

-

—a. 2.

ks e
VY v ( -}

Y AR
el
o T cacti B S0 Ll Sl 220 Jamay 5 pngd st (1) 052
Lot Al iy Yoo Baaly de jag (——)Raiad) o il
B e S UN & DS URORY 4 P P S5 JO L W
““'?““—C BT R T P BRI Y

P\ 4
Yo :;?
rYe T
21 t-.
[ Z‘f YYo
’l 3 ':.'. TYe
N Y-
?l': ’} YV
4, L A Yo ~.
+3.:- i Y :
N = v :
2 L8 Wo : -;:
S 2, % = %
5 '] Ly }1 e 2
EH ot 'y o -" 4
o A Ve 2 =
L R LI Vo te 5 .
0. < : _-Ij
slaoel 3T, cacti A3y dael Jasa g yane 3 J V) (€)JS2 Xo < :.:..
U.__C—J\.;' Qs la ‘&.__s..a‘s_ ;\_..a;\e Yo. - a_atarl ;«" 1)) ; ';' :J:-A;j" .-—-:;';

\f:).A?-&]*—‘JJLLI et e a" daada AU Ay 00y )

0 “iaied do paaalJ 5okl e pane (30 Jos

5 apll & gana

hell Rate Lol Ty Yoo o Laiaad) ) il clisae)
:LuM“'&L_,A;.AnD -SM&HAQABJEADM‘J)SM
3kl Ao yana O

f

w

>



oY) Ao gl —tagalaae 0 N cand gl JlE VY plasal)
a3 o e e sl Cand e ey IS i U T e 8
Complete fluid Jslas pa gy 3eall asiviad (o pila ¥ Lo
st Le jo cgle) Loy Yy 3y V) Zuuy adjuvent
o LS G0 535y O (5 5n o5 Al A Vo v e e 84D
1LY G ST G Lo panall L) gy ) 58 0 Joayy il
Saddd) s aala Y A ggla Ao ey Lgda 2y JS s Liayl
Complete fluid g g3 3300 pin (ra paliindd
AlaD iad gl s Loy YV e 3, V2 Ly adjuvent
o o seall disdll e pila) (o g p0aT (0 A0 Ao
pd ¥ oy 2ayy Incomplete fluid adjuvect Jylsa
OB a8 Ak L Voo o Lylall aal 22 ja Cylaed
aagy o 3 0 Jaeayy Wla ja LS o) 5l gy 5

3kapad) Lo yana JA05 1 LI VY (pe 0,ST0 RICN e yasal) W
JSiaad e Voo o) 0 Cglacd L2500, (VY Oie yanall
Lo elhel 2y Vo LV, 6,7 ,Y ) WY1 e 0y culiy Lgia
iliad flcae¥l op e dialiienall @8 ) Mae) bl (gasil
e S0 Y oy

il

Ul aall D (3 5 aa Jaad B s ey o
pal 8 (L35 97) 0 Qo QUL 0 20 el T2
= (B 07) el Ay (SUN L0l A VY ol Ay JY)
G5 O ealiiuall Gl 0 SN & panall W madd ang a4
ellaed iy o8 g L Jay ) i o LN s e liac)
VEA 2SN G AT 5 ) § e Ja 3 ksl Ao gana 3 gaad de g
D D pana GLSy amal) (AAT 5 VA I (AW
= Pooiiaas /YY) culS QA i 18, voy
' Y ,) J<2 o0 Student test

aons 28 Lea 2l o goll (o (i yag Zaiaadl ) 580 (AL
N A Y ) Ty YA 28D 3 L e 2 e
P CURVIDE IR I I L JTP VAW PRpL: IOV gt Pt AL
Giya o 28y 07 LN sin clsst d S0 g genall 4L
RS A I FUNRE % N IR VPO S PR FREN PRI VR U
g anall Ly X355 1Y) aaaady 2055 4V o )0y 10y 9
S g e (A JI Y L LAS 5 AAT AL a6 U lLIKh
C 6T U8 (veeo = p ) sk e pasa pa DAL IV
Ol e s s Laldiiie Glacal g dadad) o il - @

3

QL;_)_JS_)_;AL_A.\ gfiﬁ""":_)&“l;’{‘!;-‘-""_}:-ﬁ_)_&e:"ﬁn.\l;
-‘-&JdJY‘(_”!\‘f!U_»Yf.‘.&ﬂ@(bn a\jﬁﬂu‘mulcl

el y Cidalll ae

o Adnias ek (o g pladinly J LD 2200 s e
UV, Gdid G2y
Sasdl 3k 3 sl

A Jlaely gL LLAD 0 B Glapdl e J peaal) 5
adls Jplae a3 00D S e e gl Zualisd
olaad 134 g gl a5 01N 4 e Hp SOy wlsy 0
e Uy O A Giad 5 ald S B2 JYA S ) e s
PV Ay Leay 525 05 o il calif laasy Stomach tube saead
plbandl y B a5 0,2 S0 AN s liac ) Cdaa y) 00
e 3l (I sliacY) oda kel 3 21 .CArCass swally e AN,
Lo paalall Gl o 3 Ul 3y Lgaas o3l 45 iea
o ol U s o3 (1) ok s 2TV 55058
S LYl

G 2V (L (Lpadd) Lnaalil a gl e o3
e el il (35,3 LadV) 0l Sl plasiuly Lpadsd)
Ulasa oy S pls Yo £ o ot oaga Jshas (V) 230 43k
S et sadd pud 0

LMD 30D s (e aliid 3 8 acatdd ymaas Ll
e pladi ol Lyiidas o5 30 Whole worm antigen
Cab gl Jylaa 3 Ciinad §yaad oo o3 Lyophilizar
PH s, 8 o5, <3 Phosphate buffer saline ki
Vomofpida) T Laa 0 35S aaV) yiaa 2By (VoY) D L
Tk LSy e G led aea Ay T/ ailen
elodanll Al (o3 BN S s At el = IV A el (0
DU AE Jaiil 3 Gaddd) (548 22V L) (iaplly Saiaad
plaa g D caad

Ay Londia ey Yoo cugleel (1,0 7)) A3V Ao ganad
Loy Voo goa LS gaail Lo ja coghel Lag V€ )y 5
YY) L) o Ll ka3 syl D b sl
Ll iy il cualaiuly gaaill do ya pllac) 2y Vo y V
ey o) 80 Jaeay Ltpaa s

DOLVY e STy 5kl Lo yana Bt 4500 de genall L
Loada my Yoo cuglel 1L T e 05ST 228D Lo pandl
i n el Lan M)y any ) e aS
Cgled pL ¥ aagy desda imy ) -+ cilS, boosterdose
Wle pe LaS il Gl Lay Ve e e G pSa0 gandll 2e
O 0555 ColSE ) Ao gane Ll A2 gane JS1 8 2 Jaee
s 1B Y Janagy el e LS Ciaidy Zaas G0
Ok ST SECRS DEE W T R WS A RCHES R R
P33 aa e peliiens aiiy Ladedl o i 3 LAk



1441 () 330 4% dlpe S I
nadial) (Lidhl) (5 gy Jlaniaidy Toxocara eati 339 i Aglal) sl o)yl aiad A glans

AN 350 cpanth) o) Lawdll gad Tl

L}J‘_‘)"‘“ 2 jan.a _)S..:C)..a _,".J,LS "Jl!..: ﬂ‘\)ﬂt"’ k_lzlLl“ KT L'th_)ao
Sl gl o T AL e pud® ® ey peaindd) Ladlall [ o5kl 3S [ 3lall 5 4le ad®
(Ya3Y/v/E A LAl JF DA%y v k)

ABSTRACT

The behavior of larvae migration in the UV-immunized mature eggs of mice organs did not change
when irradiaicd through one or two mouth dose for 5 min. Same results were obtained by one or two
subcutaneous doscs of antigens of the adult worms extract. Comparing with the control groups, total number of
the extorted larvae from the immunized mice was reduced. Reduction of 12.2%(p=0.05) was recorded in case
of 250 mature eggs immunization, 35,86% when immunized by two doses; first by 250 irradiated mature eggs
then after 21 days by 100 irradiated eggs . Percent of 43.05%(p=0.05) was obtained for 2 mg antigen
immunization. When immunization was applied by two doses (2 and 1 mg), 50,57% (p=0.05) was obtained.
Degree of protection was found to be depeading on the type of antigen, method of injection and number of doses
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