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Basima M. Sarhan* Awf A.R. Ahmed** Enass J. Waheed**Department of chemistry, college of Education for Pure sciences, Ibn-Al-Haitham, University of Baghdad.**Teacher, Ministry of Education- Iraq.

Articleinfo ABSTRACT
Received
t6/4/2A15

Accepted
2t/t2t2015
Key Word:
3-Aminoaceto-
phenon,
4-Chlorobenzoyl
isotliocyanate,
cornplexes.

A new ligand [N-(3-acet/Rhen
sYnthesized by reaction of 4-Chlorobenzoylisothiocyanate with g-amino acetophenone,
The ligand was characterized by elementai micro anilysis c.H.N. s., FT-IR, uv-vis andty,t'a- NMR spectra' some transition metals complexes of this ligand were prepared and
characterized by FT-IR, UV-vis spectra, conductivity ,"^rr"."irtr;nagnetic
susceptibility and atomic absorption, From obtained iesults the molecutar formula of all
p_repared complexes were [M(CAD)2(H2O)2]CI, (M*, :Mn, Co, Ni, C;, Zn, Cd and
Hg),the proposed geometrical structure for a1l complexes were octahedral.
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INTRODUCTIoN

3-Aminoacetophenone derived from aromatic amines
have a wide variety and an important class of ligands in
co^o^rdination chemishy and find extensive applicitions in
different fields, e.g., biological, inorganic and analytical
chemistry. Many biologically important acetophinone
derivative have been reported in the literature
possessing, antimicrobial antibacterial, antifungal, anti
inflammatory antitumor and anti HIV activities[l_
3l.Synthesis ligand N-(2-2-[l-(3-aminophenyl)
ethy lidenel hy dr azino -2 -oxoethyl)benzam ide(L) Uy itre
condensation N-benzoylglycine with 3_amino
ac.etophenone, Complexes of Ni(II), Cu(II) and Cd(II)
with ligand(L) have been prepared and chaiacterized'by
elemental analysis, magnetic measurement, molar
conductiviry, IR,'HNMR ind mass studies[4].Synrhesis
,:* Scliff base ligand 2,4-furyliminobenzylaceto
phenone(FlAS) by the reaction 3-aminoacetopi,enon.
and furane-2-carbox aldehyde, Metal complexes of the

]1qi1!frtfS-l were prepared with chloride silts of Co(il),
Ni(lI) and Co(II) in ethanot[S]. Synthesis CoGI), Ni(IIi,
Cu(lI) and Zn(II) metal complexes from ligands L1 and
L2 by the condensation of 3-aminoacetolhenone, p-

phenylenediamine and 
-salicylaldehyde 

or 5_chlorosalicyl
aldehyde[6].The aim of this work to prepare new ligand
[N-(3 -acerylphenyl carbamothioyl)-4_ihlorobenzamide]
(CAD),and it's metal complexes with Mn (II), Co(Ii),
Ni(lI), Cu(II), Zn(il), Cd(tI) and Hg(II) ions.

Experimental

Chemicals
All reagents were analar or chemical pure grade by
BDH, Merck and Fluka. Alt metal chloride salts and
solvents purchased from Merk and Fluka com., and were
used without purification.

Instruments
lH and l3C-NMR was recorded using Ultra Shield 300
MHz Switzerl and at University of AI al-Bayt, Jordan.
Melting point was recorded by using Stuart_ melting
point apparatus. FT-IR spectra were recorded as fBi
disc using 3800 Shimadzu in the range of (4000-400)
cm-I. Electronic spectra were obtained using UV_160
Shimadzu spectrophotometer at 25C for l0-3M solution
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DMSO with 1.000 + 0.001 cm matched quartz cell.

Molar Conductivity was measured at 25C for l0-3M
solution of DMSO by using Philips PW. Digital.
Elemental micro analyses(C.H.N.S) were performed

using Acrlo Erba 1106 elemental analyzer- Magnetic

susceptibility measurements were obtained by balance

magnetic susceptibility by model MSB-MKI- Metal

contents of the complexes were determined by atomic

absorption technique by us ing Shimadzu(AA6 80G ).

Synthesis of ligand(CAD)
The ligand was prepared by two steps:-

(A)- Synthesis of (4-Chlorobenzoyl isothiocyanate )
Mixture of 4-Chlorobenzoylchloride(3.3 3 ml, I mmol) and

ammonium thio cyanate (2g,lmmol) in (25 ml) of
acetone was stirred under refluxed for 3hrs and then

filtered, the filtrate was used for further reaction[7].

(B)-Synthesis of [N-(3-acetylphenylcarbamothioyl)-4-
chlorobenzamidel (CAD)
(3.609, lmmol) of 3-aminoacetophenon in (20m1 )
acetone was rapidly added to 4-Chlorobenzoyl
isothiocyanate and maintaining reflux. After refluxing
for 6hrs, the resulting solid was collected, washed with
acetone and recrystallization from ethanol, Yield(85%),
(m.p=174-176)'C, Cyo found (57.47) calc.(57.75), Hvo

found (3.56), calc.(3.91), N% found (8.38),

calc.(8.42),5%o found (9.92), calc.(9.62),as shown in
scheme(l).
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Schemく1):Synthesis oFligand(CAD)

Synthesis of ligand(CAD)complexes

Synthesis ofINi(CAD)20120)2!C12 COmplex

A solution of(0.237g,lnlmol)NiC126H20 in(10ml)
ethanol was added to solution of(0.67g,2mmol)(CAD)

in(10ml)ethanOl.The m破 ture was s面rrcd for 6 hパ at

room temperature, the grecn solid was conected by

■ltration,washed with(1:1)m破 ture of water ethanol,

recrystallized Oom ethanol and dried in an oven(50° C).

Synthesis of IMn(CAD)2(H20)21Cら ,

ICo(CAD)2(H20)21C12,ICu(CAD)2(H20)21C12,
lZn(CAD)2(H20)21C12,Cd(CAD)2C120)2!C12,
IHg(CAD)2(H20)21C12 COmplexes
A similar method to that mentioncd for preparation of

蝋騨鶯膨F鍔い,鮮,邸attΨl:鷺

(lmmol) with (CAD) (2mmol) ,Table (l) showed some

physical properties of the prepared complexes.

Results and Discussion

FT-IR Spectrum of Ligand (CAD)
The FT-IR spectrum of the free ligand (CAD), Fig.(l)

showed Uanas i(toz21 cm-r,(1627)cm-r and (1355)cm-t
due to uC--O(ketonic) ,uC=O(amidic) and uC=S
respectively. While another absorption band at

(3468)cm'' could be explained as uN-H [8-10], The FT-
IR spectral data of the free ligand were listed in
Tabl{l).

FT-IR Spectra of ligand(CAD) compleres
These spectra exhibited marked difference between
bands Fig.(2) belonging to the stetching vibration of
u(C:O amido) in the range between (1595-1587) cm-t
shifted lower frequencies by(40-32)cm't suggesting of
the possibility of the coordination of ligand through the
oxygen atom at the carbonyl groupfll]while the band
causid by u(C=S) appeared between (1400-1436)cm-'
shifted to higher frequencies by (81-a5)cm-r which
indicates to the coordination of ligand through the
sulfur atom at the thion group to the central ion[2].
The stretching vibration band u(C{ ketone) and u(N-
H) either show no change or very little in their
frequencies (1674-l670tm-r and (3365-3209)cm-'
respectively there for indicating do not coordinate to the
metal ion. Metal- oxygen and metal-sulfur bonds were
confirmed by the presence of the stretching vibration of
u(M-O) and u(M-S) around (478472)cm-r and (430-
423tm'r respectively the spectra of complexes showed
the appearance of bands in the range(850-838)cm-t
attributed to p(OH),These bands confirm the
coordination of the water with metal [ll],Table (l)
describe the important bands and assigrrment for all
prepared complexes.

UV-Vis Spectrum of Ligrnd (CAD)
The UV-Vis spectrum of the free

ligand(CAD),Fig.(3) exhibits a high intense absorption
peak at (34843tm-t which way anributed to electronic
transition type ,r +- f,. [ 13,14].The data of
electronic spectrum of the frec ligand (CAD) were listed
in Table (2).

W-Vis Spectra of llgand(CAD) compleres
-[Mn(CAD)2(HlOhlCl2
The white complex of Mn(ll) shows band at(3521 lFm-r
due to ligand field and another bands at (l l2l0)cm-r and
(10416)cm'r which are caused by the electronic transferuA,g*tT,g(o and uA,g+trg,o,
respectively, suggesting octahedral geometry around
Mn(ll) ionfi5].

-[Co(CAD)r(H2O)rlClr
The spectmm of the blue complex gave four bands at
(3 5087)cm'', (27 027)cm-t, ( I 6286)cm'r and ( I 2269)cm''
attributed to (L.F),C.T with nT,&n*t,&r>

2
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rTr&F)+4A2g and oT,g(o)*4Tz&D
respectively and the rachinter electronic repulsion
parameter (B') was found to be (433)cm-r, from the
relation p=B' / B', was found to be equal (0.45),these
paftlmeter are accepted to Co(II) octahedral
complexfl6].

-[N(CAD)r(H2O)2lCt2
The spectrum of green complex of Ni(I| has revealed
the following electronic kansfer (L.F),C.T with 3A2g

.-> Tr&pl, 'A2g->'Trgr, :A2g-->
'Tr&pr, , . rransition at (36496)cm ', (2754g)cm'',
(14903)cm'' and (124.06)cm-r respectively, the(B-) value
found to be (348)cm-t,while p *as 

"quaf 
to (0.33) these

are the characteristics for octahedral complexes of
N(rrxl7,l8l.

-[Cu (CAD)2(H2O)2]Cl2
The spectrum of yellow complex of Cu(II) , Fig.(4)
show two bands at (36496) cm-r, 112360)cm-r caused to
(C.T),2Eg - 2Tzg transition respectively , which
was a good agreement for distorted octahedral complex
for Cu(II) ion[19,20].

-[zn(CAD)r(H2O)2]C12,ICd(CAD)2(H2O)2lCt2 and
tHg(CAD)r(H2o)2lC12
Shows only charge transfer of ( M-+L) in range (355g7-
3 49 6 5') cm' 

t 
[2 1,22]. All trans it ion w ith the ir as-s ignments

are summarized in Table(2).

Physical properties of ligand (CAD) complexes
The solid complexes soluble in some common solvent
such as dimethyl formamide, dimethylsulphoxide and
relatively thermally stable. The molar conductivitv
values of all complexes in DMSO solvent in tO-3U at
25"C(Table-3)indicated electrolyte nature with I :2 ratio
[23].The atomic absorption measurements for all
complexes gave approximated values when its
comparison with theoretical values, Table(3) includes
the physical properties for the ligand and its
complexes.

Magnetic moment of ligand(CAD) complexes
The values of measured magnetic susceptibility and
effective magnetic moment (peff) for the Mn(II), -ofll),
N(II), Cu(II) complexes are shown in Table(3). Mn(II),
Co(II), Ni(II) and Cu(tt) complexes exhibit peff (5.93,
5.25, 2.94, 1.76) B.M respecrively ,which can be a
normal values for high spin octahedral complexes[24].

NMR Spectra of Ligand (CAD)
'H-NMR spectrum :-

'H-NMR spectrum of free ligand (CAD),Fig.(5)which
was recorded in DMSO-{ solvent showed the following
signals: The singlet at D(2.40)ppm refer to DMSO,
singlet signal at 6(1.60)ppm due to (3H,CH3CO), the
singlet signal at 5(3.93)ppm due to(l H,NH sec
amine),the multiplet signals at 5(6.09-7.95)ppm were
attributed to aromatic protons, the singlet iignal at
6(1 1.30)ppm refer to ( I H,NH sec amide).

"C-NMR snectrum
"C-NMR spectrum of the free ligand
(CAD),Fig.(6)showed chemical shift at 6(26.74)ppm
refers(CH3)for (CH3CO) group. Chemical shifts at
6(38.38-41.36) ppm refer to DMSO. The chemical shifts
at range 6(123.93-147.01)ppm due to aromatic carbons.
while the sigaals at Fig.(2) showed the following
signals at 5(171.06)ppm, 6(179.40)ppm and 6(197.2i-
197.47)ppm were anribured to (CONH),(C=S) and CO
for (CH3CO) group 125,261.

Suggested structures for complexes on the basis of
molar conductivity, magnetic moment, spectroscopic
studies (FT-I&UV-Vis and atomic absorption) ind
1IH,r3C-NMR for ligand(CAD)only) for the^ligand and
all prepared complexes, we suggested that tlie ligand
(CAD) behaves as bidentate on coordination wittr
Mn(II), Co(II), Ni(II), Cu(II), Zn(tI), Cd(II) and Hg@)
ions via oxygen atom of (C:O) amido group and sulfer
atom of (C:S) thion goup, suggesting octahedral
geometry around metal ions for all prepared complexes,
as shown in Fig.(7).

Conclusions
The new ligand in this work has been readily prepared
by reaction from 4-chlorobenzoyl isothiocyanate with 3-
aminoacetophenone. The ligand was characterized by
elemental micro analysis C.H.N.S, FT-I& UV-Vis and
'H,"C-NMR spectra. The metal complexes of this ligand
were prepared and characterized by FT-IR, UV-Vis
spectra, conductivity measurements, magnetic
susceptibility and atomic absorption, the proposed
geomehical structure for all complexes were octahedral.

References
l. Rasheed, R.T.;"synthesis of new metal complexes
derived from 5-nitroso 8-hydroxyquinoline and
salicylidene P-iminoacetophenone with Fe(II), Co(lI),N(II) and Cu(II) ions", Journal of Al-Nahrain
University; I 5(4): 68-7 3, 20 12.
2. Praveen, K.T. and Sulekh, C.; ,,Chromium(Ill) 

ion
selective PVC membrane electrode based on a Schiff
base ligand, 3 -aminoacetophenonethiosemicarba zone',,
Anal. Bioanal. Electro Chem.; 3(2): I lg-133,2011.
3. Ahlatcioglu E.. Senkal B.. Bahire F. and yesim G.;
"Preparation and Poly merization of Chalcone
substituted aniline and investigation of impedance
properties", Materials Science in Semiconductor
Processing; 28:50- I 03, 20 I 4.
4. Promila T. and Lonibala R.; .,synthesis 

and
Characterization of Divalent Ni, Co anO id Complexes
of N-(2-2-[l-(3-aminophenyl) ethylidene] hydrazino_2_
oxoethyl) Benzamide", Oriental Journal of Chemistry;
3 0(4):2029 -2A3 5, 20 I 4.
5. Jagvir S. and Prashant S. ; .,synthesis 

and Structural
Properties of Co(II), Ni(II) and Co(tI) Complexes with
2,4-Furyliminobenzylacetophenone", Joumal of
Biomedicine & Biotechnology; l2:l- 4,2012.
6. Malathy M., Srividhya C. and Rajavel R. ;"Antimicrobial Activities of Co(II) ,Ni(IItCu(il) and

3



Al- Mustansiriyah J. Sci., Vol. 27, No 2, 2016

Zn(II) Metal Complexes Derived from Tetradentate

Schiff Base Ligands", The International Journal of
Science & Technoled ge; 2(5):l 57 - I 65, 20 I 4.

7. Kabbani, A.T.; Ramadan, H.; Hammuud, H'H and

Hanuom, A.M.G; "synthesis of some metal

complexes of N-[(benzoyl amino)+hioxomethyl] amino

acid (HL)", Joumal of the University of Chemical
Technology and Metallurgy; 40(4): 339 -344, 2005.

8. Carey, F. A. "Organic Chemistry", 6th Ed., the

McGraw-Hill Companies, Inc., New York, pp. 767,

2006.
9. Silverstein, R. M., Bassler, G. C., Morrill, T. C..

"spectroscopic identification of organic compounds", 46

Ed. John Wiley & Sons, New York,245'252,1981.
10. March, J.;l'Advanced Organic Chemistry", 4d'Ed., J.

Wiley and Sons, New York,329-332, 1991.

ll.Nakamoto, K.; "lnfrared spectra of inorganic and

coordination compounds",4e Ed., John Wily and Sons,

New York, I 98-207,1996.
l2.Al-Hashimi, S. M.; Sarhan, B.M. and Salman, A.W.;
"synthesis and characterization of N-acetyl -Dl -
tryptophan with some metal ions", Iraq J. Chem.; 28:l-
11,2002.
13. Dyes, R.J.; "Application of absorption spectroscopy

of organic compounds", Prentice -Hall, Inc., Englewood
cliffs, N. J. London,Ch .4,47 -56,1996.
14. Nicholas, D.; "Complexes and first-row transition

elements Macmiloian chemistry", Text; 6(4): 146, 1979.

15. Heidt, L.F.; Koster, G.F. and Johnson, A.M.;
"Absorption spectrum of Mn(ll) diethylenetriamine
complexes", J. Am. Chem. Soc.; 80: 6471,1958.
16. Lever, A. B.; "Inorganic electronic spectroscopy",

Elsevier Pubtishing Company Amsterdam, London,

New York, 2"d,276, 1968.
17. Jorgensen, C.K.; "synthesis, characterization and

antibacterial activity of Mn(II),Co(lI),Ni (Il)and Cu(ll)
complexes of U-carboxaldehyda phenyl hydrazone-l-
phynyl-3 -me thyl-2 -pyr azol ine-5 -one". Dran.

Chem.Phys ; 5 (33),22-46,1 9 63 .

18. Juran, N.; Periesiuk, B.; Monojloriclniktic, S.R- and

Cleap, M.B.; "Nitrogen-I5 NMR coordination shifu of p

-alanine and glycine in cobalt complexes", Inorg.
Chem.;29: 149l-1495, 1990.
19. Al-Hashimi, S.M.; Sarhan, B.M. and Alwan, A.Y.;
"synthesis and characterization of same mixed-ligand
complexes containing -N-acetyl glycine and pyridine

with some metal ions", Ibn-Al-Haitham J. for Pure and

Appl. Sci.; l8(4): l0-12,2005.
20. Mukhlis, A. J.; Sarhan, B.M. and Rumez, R. M;
"synthesis and characteri- zation of novel metal

complexes of (pentulose-y-lactone-2,3-endibenzoate

barbi turic acid with some metal ions", J.Baghdad for
Sci,; l0(3): s97 -606, 2013.
21. Marcotrigiano, G.; Menabu, L.; Pellacani and

Saladini, M.; "Structures of brs(U-amino
pyridinium)tetrachlorocuprate mono hydrate", Inorganic
Chimica Acta.; 32: 149-1 55, 1979.
22. Huheey, J.E.; "lnorganic chemistry, principles of
structure and reactivity', 3th Ed. ,Harper international SI

Edition; Maryland, 363-370, 1983.

23. Diebbar-Sid, S., Benali- Baitich, O. and Deloume,
J.P.; "synthetic and Structural Studies of Some Bivalent
Transition Metal Complexes with Oxygen and Nitrogen
Containing SchiffBase" ;J. mol. Stnrct., 569:121,2001.
24. Mulay, L. N., * Magnetic Susceptibility", John wiley
and sons; New York; partl,vol(4), 25-31,1977.
25. MurugesarL C.; Asrar, A. A. and Mohamed S. M. ;

"synthesis, characteri- zation and antimicrobial activity
of new mannich base", Pelagia Research Library;
5(l):18-21, 2014.
26. Popiole( L.; kosikowskc U.; Mazur, L.; Dobosz, M.
and Malam, A.; "Synthesis and antimicrobial evaluation
of some novel 1,2,4-tramle and 1,3,4-thiadiazole
derivatives ",Med. Chem. Res. ; 22 : 3 I 34-3 147 ,2013 .

4



Al‐ Mustansiriyah J Sci,VO! 27,No2,2016

Table (l): The characteristic bands of infrared
spectra of ligand (CAD) and its metal complexes.

ug■ .d

=`6S(,,
16'2(1) 162'(,) !=S`〈ゆ

凹 κCO"C"ヽ lⅢ ,3,S(,) 1,390) 1128C |'30) 4,60 42,(、 :

lC●CCDX“ 0):ドヽ ,2',(3) !67●は, :“

"く
, 3,0(∫ ) 42,い )

ドκC O卜C,0"lCh ,31∝■, 16'2“ , 1'9,`v, 11,6(■ ) 31● ta)
く58(→

4,4o ●∝→

iCuCAD,oα ′0)!,CL 52091=, :`'2(■ , :'95`■ ) :4360 S,2(■ ) 4''(R) ■17て )ヽ

lZ●rCA●

"OI:0ル
ICL 2'■

`,
:'Sイ

`)
・42∝→ 3'鰺 ) 171(→ |卜 (ヽ )

〔CalCAD〉 ,o口,0)2ドし 1'6S(1, :43,(1) 842● ) 4,,(→ 42,(、

口 lcAD)la10111ct 16,41,〕 い
'X,)

:41“ =, 841← , ●231tl

s=strong m=mediurn w=weak

Table (2): Electronic spectral data of ligand (CAD)
and its complexes in DMSO solvent.
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Table (3): Some physical properties and elemental
microanalysis of (CAD) and its metal complexes .
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Fig.(5):lH― NMR spectrum ofligand(CAD)

Fig.(6):15c_NⅣ IR spectrum ofligand(CAD)

Ct

２Ｃ

「
―
―
―
―
―
―
―
―
Ｉ
Ｊ

HN  S″
`「 ＼°

葛
⇔   H20 Cl

H3COC

f"f2 :tfUrr, Co, Ni, Cu, Zn, Cd

Fig。(7):Suggested geometrical structure oF complexes

IM(CAD)2(H20)21CL

6

:::l:::::::::::::  :::ilili:

VIヽ
｀

報ヽ膠夕   ジ`タ

中筆攀』一攀一一義】中一

I…■11可ト

『
   !」 ¨



Al-Mustansiriyah Journal of Science
Vol.27,No2,2016

joumal hOmepage:―.可 s_mu.cOm

Synthesis of some Heterocyclic Compounds Derived from(5,6 diphenyl-1,2,4-triazine-3-thiol)

Nisreen Kais Abood
Department of chemistry, college of Science, Al-Mustansiriya University

Articleinfo ABSTRACT

Received

1/9/2015

Accepted

16/11/2015

Keywords:
Triazine,

Benzoxazole,

Thiozolidinone,

benzinlidazOle.
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reactiOn 5,6 diphenyl‐ 1,2,4‐ triazinc 3-thiol with ethyl ch10ro acetatc affOrded cOmpOund
′1ヽ 41.^“ `_^^一 ^_4 -― :41_ .1 ●(l),then treatment with thiourea or urea afforded compound (z,if. p-Bromo phenacyl
bromide react with compounds (2,3) afforded_compounds (+,s),ieaiment compound (l)
with hydrazine hydrate 

!9 affolded 2-(5,6 di phenyi r,2,4-tiiurin-3yi thio)aceto iyarurio.
compound (6). Azomethines (7,g) were prepared through reaction of compounaiol with
aromatic aldehyde, then (7,8) converted to thiizolidinonJ derivatives (9, l0) after treatment
with 2-mercapto acetic acid Reaction of compound (6) with phenyl iso thiocyanat, to gi*
compound(l l) and the product (l l)react with ethyl chioro acetate afrordea compouna [tzy
, then reaction (5,6 di phenyl1,2,4- triazin 3-thioi with chloro acetic acid guu. 

"ornpornd(I3)followed by refluxing (13) wirh ortho phenylenediamine gave compound (14). All
compounds were confirmed by their melting point, FT-IR spe"f,u*,,HNMR spectrum for
some of them.
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INTRODUCTIoN

1,2,4-triazrnes and their condensed derivatives occupy a
pivotal position in modern medicinal chemistry beciuse
of their high potential biological activities Il],the triazine
structure is heterocyclic ring analogous to the six_
membered benzene ring about with three carbons
replaced by nitrogen . The three isomer of triazine are
distinguished from each other by the position of their
nitrogen atoms and are referred 1,2,3-triazine, 1,2,4_
triazine, 1,3,5- triazine [2].1,2,4-triazine derivatives
have been reported to posses aboard spectrum of bio
activities including Anti-inflammatory[3],analgesic
antihypertensive[4],cardiotonic[5], neuroletic nootropic
[6], antihistaminergic[7], tuberculostaticI g], antiviral[9].
Thiazoles are important class of natural and synthitic
compounds. Thiazole derivatives display a wide range of
biological activities such as,cardiotonic,fungliiaut
sedative ,anaesthetic, bactericidal and anti_
inflammatory[10]. The synthesis of thiazole derivatives
is important for their wide range of pharmaceutical and
biological properties[l l]. Oxazoles are a common
sffuctural motif found in numerous molecules that
displayantiviral ,antifungal, antibacterial, and

antiproliferative activities[12]. Benzimidazoles are an
important class of heterocycles that are frequently usedin drug and agrochemical discovery programs[13]
Benzimidazole derivatives have a broad antifungai

:g".lTn, and display their antifungal activities by
blocking the polymerization of and tubulin subunitsl;j.
Antitubulin agents, especially benzimidazoles, disrupt
microtubule function in eucaryotic organisms such as
fungi, protozoa and helminthes[ I 4].

EXPERTMENTAL

The melting points were determined in open capillary
tubes on a Gallen Kamp melting point apparatus and
were uncorrected .The FT.IR Spectra of some prepared
derivatives were taken on Shimadzu-2N,FTIR_g400
S.|H-NMR Spectra of some prepared derivatives were
recorded on a Varian-Mercu.ry 300MHZ Spectrometer,
d6-DMSO use as a solvent inrH-NMR Spectia.

Prcparation ethyl 2-(5,6 diphenyl-1,2,4-triazine_3yl
thio)acetate (1)

7
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Ethylchloro acetate (1.1g,0.01 mol) was add dropwise to

a stirred solution of 5,6 diphenyl- 1,2,4+riazine-3thiol
(2.6gm,0.01 mol) and KOH ( 0.569,0.01mol) in 20 mL
absolute ethanol. The reaction mixtwe was refluxed for
7 hrs., after that cooled fliltered the Product and

recrystallized from chloroform. Table ( t )

Preparation N-carbamothioyl-2- (5,6 diphenyl-12'4-
triazine-3yl thio) acetamide(2), N-carbamoyl-2-
(5,6 di phenyl-1,2,4-triazine-3yl thio) scetamide(3).
A mixture of ethyl 2-(5,6 di phenyl) I ,2,4-triazine-3yl

thio)acetate (l) (1.7 gm,0.005 mole) with (0.005mo1e)

thiourea or ulea respectively in 25mL absolute ethanol

were refluxed for 5hrs. After cooling ,the product was

filtered the product, and recrystallized from ethanol.

Table (l)

Preparation N-4(4-bromophenyl)thiazle-2-yl-2-
(5,6diphenyl-1,2,,l-triazin-3ylthio)acetamide(4) and

N-4(4-bromophenyl)oxazol-2-yl-2-(5'6diphenyl- 1,2'4-

triazin-3ylthio)acetam ide(5)
A mixture of compounds(2 or 3[0.002mo1e) and
(O.OO2mole) of bromo phenacyl bromide were dissolved
in 20ml absolute ethanol ,then refluxed for Shrs.The

mixture was cooled and neutralized with ammonium
hydroxide solution ,the precipitated was filtered off and

washed with water, recrystallized fiom ethyl acetate .

Table (l)

Preparstior 2-(5,6di PheDyl)1,2,4-triazire-3yl
thio)aceto hydrazide(6)
Ethyl 2-(5,6 di phenyl) 1,2,4-triazine-3yl thio)acetate (l)
(1.05,0.003mo1e) with hydrazine hydrate (0.15

g,0.003mole) in 30ml absolute ethanol ,then refluxed
for (7-12) hrs.The precipitated solid was collected and

recrystallized from ethanol. Table (l )

Preparation of Schiff bases (7,8)
To a stirring solution of compound(6)(2.79,0.0lmole)in
absolute ethanol (l5ml),an appropriated different
aldehyde (0.0lmole)was added with drops of glacial

acetic acid, and then the mixture was refluxed
6hrs.Cooled at room temperafure the precipitate was

filtered and recrystallized from ethanol. Table ( l)

Preparrtion of thiazolidenones (9,10)
A mixtue of compound of Schiff bases(9

ort0)(0.02mole)and 2-mercapto acetic acid
(0.26m1,0.04mo1e)in dry benzene (30ml)was refluxed
for l0ius.The mixture was concentrated and

recrystallized from methanol. Table I

Preparation of 2-[2-(5'6diphenyl,l,2,4-triazine-3-
ylthio)-N-phenyl hydrazinecarbothioamide ( I I ).
A mixtue of compound(6)(3.37 g,0.0lmole) and phenyl
iso thiocyanate ( 1.3 tml,0.0 tmole),in absolute ethanol
(20m1)was refluxed for 3hrs. The solid product was

filtered and recrystallized fiom ethanol. Table I

Preparation of 2{5,6 diphenyl -l'2,+triazine-3-
ylthiolN{tFore.}pherylthiszolidine-2-ylidene) aceto

hydrazide (12).
Ethyt chloro acetate (0.49,0.004mo1e)was added

dropwise to a stirring solution of compound(l l)
(1.89g,0.004mo1e)and anhydrous sodium
acetate(0.004mo1e)in (20mL) absolute ethanol .The

reaction mixture was refluxed for 6hr.,the solid product
was filtered and recryslallized from ethanol. Table I

Preparation 2{5,6 diphenyl -l,2,4.triazine.3-ylthio)
acetic acid (13).
To (2.6 g, 0.01 mole)of 5,6diphenyl -1,2,4-tnazine 3-
thiol in 20 .ml of absolute ethanol ,(0.56,0.01 mole) of
KOH was added followed by (0.095 g, 0.01 mole) of
mono chloro acetic acid The reaction mixture was

heated under reflux for 8 hn-, the hot solution was

evaporaled under reduced pressure ,the solid was filtered
washed with cold distilled water and recrysllaaion from
ethanol. Table I

Preparrtior of 2-[(5,6diphenyl-1,2,4-triazirc-3-yl
ihio)metbyl-+l H-bcnzimid!zol) (14).
Compound (13) (3.23 g, 0.01 mole)was refluxed for [0
hls., with ophenylenediamine (1.08 g, 0.01

mole)in 4N-hydro chloric acid (20mL). The mixture was
neuu-alized with ammonia to precipitated the compound
(14), the product was filtered and recrystallized from
ethanol . Table l.

０
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Results and DISCUSSION

New derivatives of 5,6diphenyl- I,2,4-triaz ine-3-thiol

containing another heterocyclic moiety were prepared

following the reaction sequence depicted scheme I.

Reaction 5,6 diphenyl- 1,2,4+riazine -3-thiol with ethyl

chloro acetate to form ethyl 2-(5,6 diphenyl-l'2'4-
triazine-3ylthio) acetate (l),the FTIR spectrum figure
(l), show the appearance carbonyl of ester C=O 1730

cm'' (tablel),'H-lvn(ouso-du)ppm of compound

(1):1.05(t,3H, CHrCflj),4.15(s,2H,CllrCHr),4'31
(s,ZH,SCH) 7.7-7.8 CH aromatic Protons (table 2),then

condensation compond (1) with thiourea ot urea to
afford compound(2,3),the FT'IR spech-a show

disappearance carbonyl of ester and apPearance tlle

COih stretctring ban-d at 11683,167E)cm'r respectively

(table l),tH-NMR(DMSo-d6) ppm of compound (2):

4.0G,2H,SCH2), 7-7.gCH aromatic protons, E.0

(s,lH,NrD, 9.53(s,2H,N!lr) (table 2).Reaction comPound

(2J) with bromo phenacyl bromide afforded compound
(4,5),FT-IR spectra show the app€arance carbonyl of
amide (16?2,1681)cm'' table I .Condensation ethyl 2-

(5,6 diphenyl-1,2,4-triazine-3yl thio)acetate(l) with

hydrazine hydrat to afforded 2(5,6di phenyl-l'2'4-

triazine-3ylthio)aceto hydrazide (6)' FIJR sPectrum

figure(3). show the disappearance carbonyl of ester and

appearance carbonyl of amide CONH l660cm''( table

IIIH-NMR (DMSo 
-do)ppm 

of compound 6:

4.0(s,2H,SCH),4.22(d,2H,NHN!!2)'1.3-'1.9 CH

aromatic protons,9.52(s, I H,NHNHT) (table 2\

Condensation hydrazide (6) with aromatic aldehydes to

give (7,8) in absolute ethanol ,the formation of these

Schiffbases was indicated by the presence in iheir FflR
spectra which show azomethine CH=N strelching at

( 1623- 1628)cm-',treatment of Schiff bases (7'E) with 2-

mercaptoacetic acid in dry benzene gave thiazolidenone

derivatives ( 9,10) structure of these compounds were

confirmed by the presence of C:O stretching band al

(1720-1718)cm'rdue to thiazolidinone ring
(tablel).Treatment compound (6) with phenyl

isothiocyanate afforded the corresponding

thiosemicarbazide (ll), the FT'IR spectra show the

appearance C=S stretching band at l272cm'r and NH
siritching band at 3296cm'r (tablel). 'H-
NMR(DMSO-d6) Ppm of comPound ll :

2.12(s,lH,CONHNH),'1.3-'1.7 CH aromalic

protons, t0.08(s,l H,NHph), 12.52(s,l H,CONH) (table2).

Refluxing of compound (11) with ethyl chloro acetate

alforded 4-thioazolidone derivatives (12) lvhich was

confirmed by the presence of C=O stretching.band at

1695 cm'r and C=N stretching band l634cm'rkble l.
Condensation of 5,6 diphenyl- I,2,4-triaz ine-3-thiol with
mono chloro acetic acid afforded compound (13) ' Ff-
IR show the 3500 cm'' band of OH ,carbonyl of acid

1695 cm'r , 603 cm'' band of C-S table l, treatment

compound (13) with o-phenylene diamine afforded

compound (14). FT-IR show the appearance stretching

hand ofNH 3306 cm-r . 1620 C=N table l.

10
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TABLE l:
PHYSICAL PRPOPERTIES AND SPECTRAL

DATA OF COMPoUNDS

NO formula M.P.C ｄｅＹｉ

％

Color Recrystallizio
n
Solvent

Infrared data cmr

l CrqHrzN:OzS 223-225 66 White ChlorofOrln 1730C=Oester,2997‐2922~CH alph
,3063  C―H arOm.,1612C=N,1589
C=C arOm. 671C― S
1678C=C)NH,2924C‐ H aliph,3039

aliph。 ,3062C―H   arOm.,3310,3248
NH2,603C― S.

2 C1sH15N5OS2 166… 168 60 White Ethanol

3 CraHrsNsozS 190-192 55 White Ethanol

4 C26H1sBr NsOSz 210-212 60 Yellow Ethyl acetate 1681 C=o amide ,2978 C―百
aliph。 ,3045 C― H arOm.,1649 C=N,
1597C=C.

5 C26H18BrN502S 222-224 65 Brown Ethyl acetate 1672 C=O amidc, 2931-2810 C_H
aliph.,3021C― H   arOm。 ,   1638
C=N。 1554C=C.

6 C17H15N5OS 198-200 70 Vヽ
/hite Ethanol 1660C=oamidc ,3269‐ 3232N―H2

1595C=c,1616C=N.
7 C24H19CINsOS 165-167 75 Orange Ethanol 3308 N‐H,3026 C―H 釘6m.,1628

cl,612C‐S.
8 C24H19BrN50S 178‐ 180 77 Orange Ethanol 3184 N―H,3024 C‐

CH≡N,610C_Br
9 C26H20CIN502S2 214-216 65 Dark

yellow
Methanol 3290N―H,3093C― H ar―

H aliph.,172p c=0,1016C― Cl.
10 C26H26BrNsOzSz 224…226 60 Ye1low Methanol 33H N…H,3020 CiH arOm雨9o9c―

H aliph。 ,1718C=0,643C― Br,1631
C=N.

C2aH2gN6O52 200-202 60 Brown Ethanol 3296-3180N‐ H,3080 C_H arOm三
1272C=S.

12 C26H2gN6O252 220-222 65 Browll Ethanol 1695C=0,3210N― H,2920C― H aliph.

1634 C N.
13 C17H13N3O2S 121-123 60 Brown Ethanol 3500 0H,3080 CH aFOm。 , 1695

CO,608C‐ S.
14 C23H17N5S 230-232 69 Yellow Ethanol 3377,3306 NH, 3051 CH 硫

2960 CH ali⊇h.,1620C=N.



No 1H-NUn (DMSO_de)6 ppm

1 面 5(t,3H,CH2C里 3)、 4.15(s、 2H.

CttCH3),4.31(s,2H、 SCH2).7.7‐ 7.8

CH aromatic protons
つ

“ 4.0(s、 2H,SCH2),7‐ 7.9 CH aromatic

PrOtOns,8.0(s,lH,N塁 ),

9.53(s,2H,N曇 )

6 4.0(s,2H,SCH2)、 4.22(d.2H、NHN旦2)

。7.3… 7.9 CH aromatic

protons,9.52(s,lH,NHN

212(s,lH,CONHN聡 ,73-77CH
aromatic PЮ tolls,10.08(s.lH,Nttp11)、

12.52(s,lH,CON塁 )
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Figure 3:FT-IR Spectrum of compound (6)

Figure 4:rH-NMR Spectrum of compound (6)

TABLE 2:

CHEMICAL SCHIFF'S ,H-NMR SPECTRA.

Figurel:FT-IR Spectrum of compound (l)
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Th" arm of this st dy is to find a relationship between oxidative stress and adiponectin in

Iraqi patients with acromegaly. The present study included 30 patients with acromegaly

disease attending at Al-Yarmuk teaching hospital , and 30 healthy individuals as a control

group.The two groups with ages ranging (30-55) years. The results revealed a highly

significant elevation in all parameters (GH,IGF-l , adiponectin , malondialdehyde , and

peroxynitrite ) levels in sera of patiens when compared with healthy control .lt can be

toncluded thar oxidative stress (malondialdehyde and peroxynitrite ) may be valuable in

detecting of endocrine diseases like acromegaly .
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INTRODUCTION

Acromegaly is due to excessive production of growth

hormone (GH), generally by a pituitary GH-secreting
adenoma. Its prevalence is estimated at 40-130 cases per

million inhabitants []. It is characterizsd by slowly
progressive acquired somatic disfigurement (mainly

involving the face and extremities) and systemic

manifestations. The diagnosis is confirmcd by clevated

serum GH concentrations that cannot be suppressed by

an oral glucose load, and by increased levels of insulin-

like growth factor I (lGF-l) [2].
Growth hormone (GH) and insulin-like grou'th

factor-l (IGF-I) most definitely play essential roles in

growth in childhood, and continue to have important
metabolic actions in [3].
lt, as its name suggests, is implicated in postnatal

growth. It is also used in replacement therapy for GH
deficient children to induce linear growth . Indeed, it is

well proven that pituitary GH deficiency or a defect in
tissue GH receptor (GHR), result in dwarfism, whereas

an excess of piruitary GH secretion rcsults in gigantism
in juveniles, or acromegaly in adults. The GH and
insulin-like growth factor-l (IGF-I) axis is not only
involved in the regulation of somatic grow{1 but also in
glucose metabolism [4].

Adiponectin is exclusively s€creted adipose tissues,

and it plays a role in the suppression of drc metabolic
that may result in t)"€ 2 diabetes, obesity,
atherosclerosis ,and an independent risk facror for
metabolic syndrome [5]Adiponectin, an adipocyte-
derived hormone, possesses insulin-sensitizing [6!.

Oxidative stress can be identified as an imbalance
between the oxidant materials (free radical and their
metabolism outputs) and antioxidants. The cells conhin
oxidant materials more than antioxidants, which is lead

to destroy the big vital molecules of the body. Oxidative
stress happens when the level of oxidant compounds
exceed the ability of antioxidants on removing it [7]. The
formation of peroxynitrite is very toxic harmful for
biomolecules and cells as it is interact with thiol leading
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to lipid peroxidation [8], and attach cells membranes
such as fat ,lipids,proteins, and nuclear acids causing
many damages to different cells tissue and increases the
oxidative stress [9].

Malondialdehyde (MDA) is reactive species which
occurs naturally and it is used as a biomarker to measure
the level of oxidative stress in an organism. [10].
Malondialdehyde (MDA) is an end product of lipid
peroxidation. Reactive oxygen species degrade
polyunsaturated fatty acid, forming Malondialdehyde
(MDA). This compound is a reactive aldehydes and is
one of the many reactive electrophilic species that causes
toxic sfress in cells and form covalent protein addicts
which are referred to as advanced lipoxidation end
products (ALE).[ l].

Aim of study
This study aimd to find a relationship between

oxidative stress and adiponectin in Iraqi patients with
acromegaly.

Materials & Methods:
Subjects

Serum samples were obtained from 30 patients (18
women and 12 men) with non diabetic acromegaly
disease and 30 healthy individuals as a confrol group(16
women and 14 men) with ages ranging from (30-55)
years.The patients were diagnosed by GH,IGF,and
abnormal gowth of the hands and feet.This study was
conducted in AL- Yarmuk teaching
hospital,Baghdad,Iraq between January and
June,20l4.Serum samples were frozen at -20oC for
subsequent analysis.

t
Determination of Serum GH, and IGF-l (ng/ml)

Serum growth hormone and insulin-like growth
factor-l levels were measured using immunoradiometric
assay for the in vitro determination in human serum and
plasma (GH IRMA kit, a Beckman Coulter
Company,English)

Estimation of Serum Adiponectin Level (ng/ml)
Human adiponectin ELISA kit supplied by Human
company is a solid-phase ELISA assay designed to
measure the amount of total human adiponectin in cell
culture separates, serum and plasma.

Estimations of Serum Peroxynitrite Level (pmoVl)
Serum peroxynitrite level was measured using the
modified method of (vanuffelen.,1998) Uz}The
principle of this determination is the radical peroxynitrite
(ONOO-) mediate nitration of phenol resulting in
formation of nitrophenol which is detected
spectrophotometrically at (412 nm).Concenfration of
nitrophenol refers to serum peroxynitrite level.

Determination of Serum Malondialdehyde (MDA)
(mmol/L)

Serum level of malondialdehyde (MDA) was
determined by the reaction of MDA with thiobarbituric

acid(TBA) to form a color product of MDA- TBA2
which is determined at 532 nm according to the modified
method described by( Schmedes and Holmer.,l989)
Il3l.

Statistical Analysis
Data were expressed as mean + SD. The comparison

between patients and control gfoups were analyzed
using student t-test . Pearson 's correlation coefficient .

P-value of < 0.001 and < 0. 05 were considered
highly significant and significant respectively.

Results & Discussion:
The levels of diagnostic parameters in patients and

control groups are summarizes in table (l). The results
which expressed as (mean+ SD), showed a highly
significant elevation (p < 0.001 ) in serum levels of GH
and IGF of acromegaly patients when compared with
control group .

Acromegaly is an endocrine diseases characterized
by increased circulating growth hormone (GH) and
insulin - like growth factor (lGF-l) levels , usually
resulting from pituitary adenoma [14].Growth hormone
causes the production ofIGF-1. Together, excessive GH
and IGF-I can cause metabolic changes and soft tissue,
bone, and organ enlargement. GH, or somatotropin, is
responsible for the growth of almost all cells and tissues.

ll5l.
The somatic growth and metabolic dysfunction

associated with acromegaly result from excess secretion
of GH and subsequent elevation of circulating and
locally produced insulin-like growth factor-l (lGF-l). In
healthy individuals, GH secretion is under the dual
regulation of growth hormone-releasing hormone
(GHRH) and somatostatin, with variations in the
secretion of somatostatin being the primary mode of
regulation [6].

The collective results of the measured biochemical
parameters are summarized in table (2). The result
showed a highly significant increase (p<0.001) in serum
level of adiponectin , peroxynitrite and malondialdehyde
of acromegaly patients compared to healthy subjects.
These results are agree with the finding of previous
study [7-18].But they disagree with the results
obtained by [9], who found that the serum levels of
adiponectin was lower in acromegalic patients when
compared to the control group.The difference in
adiponectin levels in acromegalic patients depend on
degree ofinsulin resistance in those subjects [20].

patients with active acromegaly have
hypoadiponectinemia, which is reversible with GH-
lowering therapies. Because adiponectin is known to
have beneficial effects on insulin sensitiviry,
atherogenesis, and inflammation of the arterial wall, this
reduction in adiponectin expression may contribute to
the increased cardiovascular risk in patients with
acromegaly. [2 I ].Acromegalic patients present
hypoadiponectinemia and a favorable bone marker
profile. It has been reported that adiponectin and visfatin

15



Al- Mustansiriyah J. Sci., Vol. 27, No 2, 2016

could be a link between fat mass and bone in
acromegaly.1221.

It has been found that the increased levels of IGF-I
are associated with enhanced oxidative stress in rats and

humans. In addition, increased ROS may play an

important role in the complications and premature death

in acromegaly. Some studies have shown increased

oxidative stress and reduced antioxidant status in

acromegaly [23].
Acromeqaly is associated with increased levels of

oxidative stress coupled by diminished antioxidant
capacity and endothelia! dysfunction indicated by the

presence ofdecreased NO levels [24].
ln fact, this is the first study which found the elevation

in oxidative stress ( peroxynitrite and malondialdehyde
levels) in patients with acromegaly disease, which is a
hormonal disorder that resuls from producing excessive
amounts of GH in the body by pituitary .

In this study, the data show a negative correlation
between adiponectin and peroxynitrite (r= - 0.160)
figure(l) , while the data show a positive correlation
between adiponectin and malondialdehyde ( r : 0.172 )
figure (2) in acromegalic patients .

Conclusions
Finally , we can conclude that oxidative stress

(malondialdehyde and peroxynitrite ) may be of value in
detection of endocrine diseases like acromegaly , and

there were a negative and positive correlations between

7. Sekhoru L. H.; Gupta, S.; Kim, Y.; Agarwa, A.
Female infertility and antioxidants current
women's health Reviews, 6: 2, 2010.

8. Adachi,T.R. ;Weisbrod,D.R, ;Pimenetel,J. ;Ying,J. ;Vi
ctor,S.and,Richard"A.C.S- glutathionation by
peroxynitrite activates SERCA during arterial
relaxationby nitric oxide.Net.Med.,l0:1200-
1007,2004.

9. Pacher,P.; Beckrnan,J.S. and Liaudet ,L. "Nitric
oxide and peroxynitrite in health and
disease".Physiol.Rev.,8T( I ):3 l5- 342,2007 .

10. Del Rio D, Ster*'art AJ, Pellegrini N . "A review of
recent studies on malondialdehyde
as toxic molecule and biological marker of oxidative
stress". Nutr Metab Cardiovasc Dis 15(4):
316-328,2005.

H.Mecnakshi,T;and Dinesh,J:Adenosine Deaminase
and Malondialdehyde Levels in Type-2
Diabetes Mellios - a Short Study, Global Journal of
Medical research,14(4):758-787,2014.

12. Vanuffelen,B.E.; Van Derzec, J.and Dekoster,B.M.
Blochem.J.,330‐ 719,1998. (Cited by Al‐

Zamely, O.M.; Al-Nimer, M.S.; Muslih, R.K.
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13. Schmedes, A. and Holmer.G . A new thiobarbituric
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of Eiieria tenella at22 day old age. It divided randomty into three equal groups at 7 days'

The first group represented the positive control, while the second and third groups were

treated with herbi at a concenmtion of lYo and 5%o in the feed and aqueous extract

respectively, every day of the experiment. Histopathological examination of liver, spleen,

intestines ana briin of control group revealed hepatic cell necrosis; complete lymphoid

depletion in splenic and bursal tissue associated with neuronal degeneration and

accompanied by prt..n." numerous degenerated merozoites in cecum. While the

histopathological examination in treated groups showed well developed proliferation

lesions main'iy when treatrnent with water. Examination revealed major histopathological

changes in iodder treaunent group, vascular congestion and sinusoidal dilation with

perioiical MNCs infiltration, bursal epithelial hyperplasia with reactive lymphoid

iryperplasia in splenic tissue together with pyers patches lymphoid depletion with evidence

oi.y.ii" formation in neuronal tissues of infected chicks mainly at 48 old day.

尋“
yl■ユl夕i。ト レ′′εα″οたαこ と, o●ハ 

ー

洲ぷ蹟編 雅顧簿銘槻ザメ越帯づ
,

紺静範縣 撒 W椰劃ふコ1ヽ刈 ■l興 |-4■口lしD口!夕 出

“

」 l`iК .醜リチ Ⅵ ご 沖
園 亀メ 1上′ ひ メ l・,JJ出 ヵ コ lυ

“

´ ・` a喚
メ リい J

J=ヽ 1´
`J口

lン 481」lご d叫 Ⅲ口itメ■lご ‐ 脚 61メ出4‐りl←刈
`ψォ■|

拠爵耐西11毒撒撼

L刈 1

INTRODUCTION

In the last decade plant extracts were widely

investigated, medicinal plants stimulate and increase the

secretion of digestive enzyme from liver and

pancreas(l). Also, they were used for controlling avian

ioccidiosis and improving poultry performance

worldwide, easy usage, non-side effects(2). And because

of the developlrrent of coccidial resistance to the medical

products and the potential harmful effects on human

irealth, there is need to hnd out the safe alternatives for

the control of avian coccidiosis and the use of herbal

remedies in poultry diets has been proposed because of
their natural stimulation of the immune system,enhanced

growth performance and/or anticoccidial efffects, anti-

oxidant, anti-fungi and etc( I ).
Since the lJrtica dioica leaves containing high crude

protein , amino acid , calcium and amino phosphorous

and they have certain advantages for basic materials of
formulate feed for livestock and poultry (3); also the

nettle effects were create appetite stimulation and

enhance digestive activiry and protective effects against

microorganism development ; stimulate the

immunological response and had a relaxing effect and

eliminated stress caused by environmental factors(4).The

leave extract of Urtica dioica can cause a linle
increasing in the main morphometric indices of liver

18



Al- Mustansiriyah J. Sci., Vol. 27, No 2, 2016

such as area of hepatocyte , in the periportal zone liver
and the other possibility for the hepatoprotective effects

of Llrtica dioica L. (Urticaceae) may be related to
antioxidant activity to decrease and prevent liver damage

, and lower liver enzyme depends on the antiflmmatory
effect of Urticq dioica {5).
The aim of the present study was to investigate the

effects of dried and aqueous extract Urtica dioica a

medical plant as feed additive on histopathological
lesions in broiler chickens organs( liver. spleen, bursal
gland, cecum and brain) experimentally infected with
Eimeria tenella, a highly pathogenic Eimeria species that

causes caecal coccidiosis.

Materials and Methods

1- Birds preparation The environmental conditions of
temperature and humidity
One hundred and fifty Ross chicks at one day old were

fed with anticoccidial free feed. The environmental
conditions were exactly same for all the groups. The

temperature at about 3.7.3"c was maintained according
to standard program . The birds were kept in 3 cages (5 ,
5m). Each cage was equipped with feeders and drinkers.
There was no mortalities recorded. To prevention of
chickens against Newcastle and bursai infectious
disease, all of the chicks were vaccinated at I I and 14

days of age, respectively.

2 -Preparation of herbal extracts.
The dried parts of medicinal plants (leaves and stems)

were used. Nettle was supplied from local market and

has been ranked by the National Iraqi Institute for herbs

in Abu Ghraib, cleaned and milled ,then stored in clean

nylon bags. They were extracted according to Harbone

and Mabray (6).

3- Emeria tenella challenge
Collected samples from cecum from broiler naturally

infected with coccidiosis (local isolates of E.tenella)
from different regions in the province of Baghdad after

adding solution Potassium Dichromate concentration of
2.5yo , and was purified by single oocysts infections by
flotation methods (7). The isolation and increase parasite

diagnosed oocysts parasite in laboratory branch
parasites/college of veterinary medicine -University of
Baghdad according to the method (8).The oocysts were

preserved in 2.5% potassium dichromate solution to
induce sporulation and kept in a refrigerator (3-5'C) until
use(9). Each bird was challenged with 1500 oocysts

/chicken of E.tenella at the age of22"d day. (excepted

conffol group).

4- Experimental design.
This experimental was conducted in poultry felid in

College of Veterinary Medicine -University of Baghdad.

experimental chicks were randomly divided into 3

groups (pen) oi 50 birds each, from days I to 21, the

birds were fed a stafter diet and from days 22 to 48, a

grower diet in mash were formulated using National

Research Council (NRC) (10).Challenge of each bird
was carried out by administering infected with Eimeria

tenellq at a dose rate of 1500 sporulated oocyte / ml in
saline water per bird orally directly into the crop via an

oral gavage on the 22"d day of age. The control group

with no Urtica dioica supplement, no additives (control
positive), The second group basal diet containing l% of
(tJrtica dioica L.) at day 17 mixed with other

ingredients, and 3'd group basal diet put water was

containing aqueous extract of 0.5% of Urtica dioica at

day 17 to end of experimental perio
d.
Histopathologica I examination
When the chicks reached 37, 48 days of age, were

selected at random and killed for pathological
examination, the liver, spleen, bursal glands, cecum and

brain were isolated and the tissue samples were
preserved in 10oh neutral buffered formalin and were

later processed using standard histopathological
techniques.(1 l).

Results:
l-Control group at 37day old, the hall mark
histopathological feature of liver showed sever vacuolar

degeneration predominately fatty change with sinusoid
dilation, (fig.1) together with per portal cellular
infiltration consist mainly of MNCs. Also, the result

showed destruction in splenic tissue characterized
mainly by lymphoid depletion in white pulp (fig.2) as

well as congestion of splenic red pulp with sinus

congestion. However, sections at 48 day old, That

showed sinusoid dilation and congestion associated with
disrupted hepatic cord.(fig.4), and epithelial hepatic

hyperplasia with cellular inflammatory infiltrate in sub

capsular rejoin associated with slight fibrosis, individual
cell necrosis of some hepatocytes(fig.5), as well as

massive necrosis and congestion with hemorrhage in

both splenic tissue associated with slight fibro muscular

hyper atrophy of splenic tissuein.(fig.6 &7), also there

was Sever distraction in the bursa follicles associated

with sever necrotic changes in the medullary region and

blood vesicles congestion in sub scapular layer. (fig.
8),but demonstrate sever epithelial ling distraction of sub

mucosal glands associated with cellular infiltration in
cecum.(fig.9).

19



Al- Mustansiriyah J. Sci,, Vol. 27' No 2, 2016

ｏ
ｌ

こ

「

rl薔   奪 J ▼ ■

―

 ‐  ― ― ・ ‐
― ―

:翻1菫   鷹璽野
trry.s=Effi,{ }'f-'^L;
Fig(4):The splenic tissue showed massive necrosis()and
congestion with hemorrhage associated with slight fibro

蕊 11鳳辮「
丁¬品。

ベ

Fig(2)Similar Observation scen in splenic tissuc of

■
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iniected contro[ group that revel massive destruction in

splenic tissue \) mainly characterized by lymphoid
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depletion bursal lymphoid follicles. both cortical and

medullar lymphoid dePletion'

:輔 l響 蠍 IΨ
鵬 酬 猶 l淵

甲

The h燎opathob」 cJ exagnhathn ofcontrol『 oup at

48 dav. demons"ate sever epithelial :ing distraction of

Fig(6):Cecum section changes showed cystic distention
of degenerated mucous gland, containing number of
degenerated megzoites with cellular infiltration in the

Lomina Propria( ,\tt 48 day (H&E staine.X40).

″

cord, at 37 day (H& E stain, X40)'

20

Ｌ
五
選薔

(,  、、



in lamina
of cecum

propria
tissue,at

Fig(8): The brain section showed moderate to severe
neoronal degenerative changes with blood vessels
congestion( + (H&Estain, X40).

2-The microscopical appearance in group 2 (Urrica
Drocra. treated in food l% at 37 day old)There was
massive diffused necrosis in the liver parenchyma
associated with sever congestion of blood vessels and
sinusoids.
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Fig.ll:There is sever destruction in all structures of
treated bursal tissue involving the lymphoid tissue that
showed sever lymphocytosis specially in the cortex with
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Fig.(I8) blood vessels congesting ( )and goblet cell
hyperplasia, also PMNCs, eosinphil and MNCs

静

Fiまり川eК h`"ns市 e suttucosd accombhdヽ
)depletion fibrosis, at 48 day. (H&E,stain).

The brain showed sever hemorrhage and blood vessels

congestion and meninges cerebral together with neuronal
degeneration as well as necrosis in other neurons, at 48

containing cellular depress and the neurons showed
various degree of necrosis(central cromatolysis
picnosis),at 4t da1'. (H&E,stain,X40).

The Microscopical section in the liver of group 3 (
Urtica dioica L. ) treated in water (37 day old) showed

sever congestion in portal area associated with focal
cellular aggregation with sinusoids congestion and

dilatation of blood vessels with inflammatory cellular in
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dilation of sinusoid,at 37day.(H&E stain

Fig(22):diffused and focal necrosis of parenchyma
together with atrophy of surviving hepatocye of liver. at

Fig.(23):the section showed lymphoid depletion of
splenic white pulp with slight cellular infiltration( ), at

Fig.(24):The main feature characteri-zed by moderate

lymphoid depletion mainly observed in the medullar area

associated with degenerative changes( , )at
37day.(H&E stain, X40).
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pulp and medial thickening and proliferation of splenic

Fig(2E):Great lymphoid hlperplasia of bursal
assiated with 6brous thickening Of intestinal
connective

Fig.(25):Sever hemorrhage and qgngestion of meningeas
and cerebral parenchyma (y' )wrth slight vafolar
degenerarion and clear vierv of cerebral edema( /with
congestion ofblood vesicles. at37day.(H& E stainj X40).

The eroup 3 that treated with Unica dioica extract
watery (48 day old) showed multifocal aggregation of
mononuclear cells in hepatic tissue mainly around blood

Fig(26):focal mononuclear cellular aggregated in liver
parenchyma mainly around blood vesicle in portal area
with proliferation of kupfler cells, at 48 day.(H&E stain,
x40).

There was variable degree of reaction lymphoid
hyperplasia were demons-trated in splenic tissue of this

Fig(27)and also the result showed fibrous thickening of
splenic capsule in addition to slight congestion of red

′

Fig(29)The predOminant cecum feature was intense sub

輛。鮮榊J鵬誦ft朧
and MNCs that consist oF macrophage, plasma cclls

infiltration

ヽ

熙儒鰹ヽ熙欅穿翻
parenchyma oF brain at 48 day(H&E,stain X 40)

24

on clear lesion in the epithelial vili.

‐

 ヽ、
'



Al- Mustansiriyah J. Sci., Vol. 27, No 2,2016

Discussion:-

The microscopical observation of control revealed
morphological alteration of the splenic arteriole wall,
which were subject of clear in duration while the
cytoplasm of monocyte showed increased acidophilic
and contained vacuoles this data were in consistence
with Patial et al.,(12).The general effects include
changes in the cellular kinetics and morphology of the
villi. The pathological changes are mainly due to the
second generation schizonts (13). By the frfth or sixth
day the caeca are dilated, the contents containing
unclotted and partly clotted blood, schizonts. In primary
infection, numbers of heterophils and mast cells were
increased during the acute inflammation process which
indicates mast cells play a role as primary inflammatory
cells(l4). Heterophils predominated when necrosis was
extensive;otherwise,mononuclear cells were the main
inflammatory cells(5)
The current data of control group showed sever

morphological changes in the internal examined organs
and the ceca are dilated, the numbers of heterophils and
mast cells were increased during the acute inflammation
process which indicates mast cells (14). Heterophils
predominated when nicrosis was extensive,otherwise
mononuclear cells were the main inflammatory cells(I5)

Urtica dioica can stimulate lymphocytic proliferation
as well as of neutrophils hepatoprotective changes(16)
and these observation in consistence with our
observations mainly in the examined organs of aqueous
Urtica dioica extract in 48 days old groups particularly
in liver and spleen as well as splenic lesions in second
goup that fed on Urtica dioica in feed. At 37days old
showed similar pathological changes but lesser than the
previous group, however, other researches Harput et al.,
(17) demonstrate that aqueous Urtica dioica extract
stimulate the proliferation of T- lymphocyte and
suppressed the production of lipopolysaccharide (LpS)
stimulated macrophages without affecting cell viability,
while Nchemann et al.,(18) showed that part of the anti-
inflammatory affected of Urtica dioica extract might be
a scribed to its inhibitory effected on NF-cappa-B-
activation.

According to above observation concerning the effects
of even when it's applied in small dose of an {Jrtica
dioica on the lymphoid organsbroilers infected with
E.tenella parasite, while the liver and bursal gland
morphology attention was also paid to the structure and
appeamnce of blood vessels. In chicken from
experimental groups in 48 days the severity of lesions in
arteries rvas significantly lower than in birds from groups
in 37 days. Riehemann et al., (19) were suggested the
effective of feed additive; Alisma canaliculatum with
probiotics (ACP) on the growth performance, meat
composition, oxidative stability, and fatty acid
composition of broiler meat. No similar studies on birds
seem to be an available on bird for comparison of
results. However. in the present study none of these
organs (liver, spleen, bursa, cecum and brain) were
effected significantly by level of Urtica dioica extract in

drinking water compared to the studies on mice and rats
absence of frank necrotic changes This may be due
to anti-oxidant and anti-inflammatory protective
properties of Urtica dioica(2O), in addition there was
evidence of clear perivascular MNCs aggregation in
brain tissue mainly (that treated Urticq dioica extract
0.5o/o at age 37 day) and (that treated Urtica dioica
extract 0.5%o at age 48day), this observation may indicate
has possibly anti apoptotic supplement promoting cell
survival in brain which can be preventive against later
injuries(21).
Liver in the (keated with Urtica dioica in food lo/o at
aged 37day) may explain morphological alteration
characterized by sever vacuolar degeneration mainly in
peripheral zone of portal area may indicate the
possibility for hepatoprotective effects of tJrtica dioica
extract may be related to antioxidant activity to prevent
liver damage depends on the antinflmmatory effect of
i(s).
The Flavonide play an important role as antioxidant

which acts as transition metal ion chelaters because the
free radical generation is mainly catalyzed , however
excessive intake of flavonoids which cause decrease in
essential frace elements [Cu and Zn) and their related
enzyme activities(22) which lead to long-terms of supra-
physiological doses of flavonoids increased
gastrointestinal absorption of essential elements (Zn-cu-
Fe) and their tissue, availability in brain and liver. This
effected seems to be different with vibrations of
structural(I3).
Phenolic compounds of nettle are very important plant
constituent because of their scavenging ability which is
due to their hydroxyl group and stabilizing lipid
peroxidation in the cell membrane (22) together with
elevated but partial inhibitory effects on cyclooxygenase
and lipoxygenase derived reaction, additionally, isolated
phenolic acid from Urtica dioica to inhibit leukotriene
B4-synthesis in a concentration dependent manner in
vetro(23).

In conclusion, our study has shown that experimental
diet treatment at 0.soh level might have potential
efficacy on immunity in Urtica dioica extract mixed
diet is able to stimulate the immune parameters in {Jrtica
dioicq herb, These results suggested that [Jrtica dioica
extract may provide a new therapeutic value in specific
and nonspecific immunity in the broiler chicks infected
experimentally with E.tenella and low doses certainly
did not cause any pathogical lesion in liver. However,
the effect of Urtica dioica mixed diet used as an
immuneostimulant by oral delivery has to be further
sfudies .
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Use 20 mice were divided into two groups: the first group as a control (s animati; ind thi
second group administrated with 200 mg/kg BW of Ag-Nps for 5, 10, and l5 days. Each
period involved 5 animals. The animals weighted befoie and after the end of theireatment
period and dissected to collect the organs (liver, spleen, kidney, gashointestinal tract
(GIT), heart and seminal vesicle) for weighting. Resulrs inaicitea to obtain significant
decrease (P<0.05) in the average body weights of animals after the end of each treatment
period compared to the period before treatment. The results also showed a significant
decrease (P<0'05) in the average coefficient relative weight ofthe spleen after S days of
treatment compared to the control group. whereas, there was a significantly increaie
(P<0.05) in the average coefficient relative weight of the kidneyslclt, Iung and heart
after l0 days of treatment compared with the control groups. so, it seems that Ag-Nps
have a negative effect on the animals'body weights ana th" intemal organs system.
Therefore more studies are necessary to evaluate the effects of this mat"erial on the
histology structure of these organs.
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INTRODUCT10N

Nanoparticles (I.IP) are defined as substances made
within the nanoscale between l-100 nm in diameter that
show exclusive new properties ofthe sfructural integrity
as well as chemical and physical properties I I ]. Silver
nanoparticles (Ag NPs) is considered as a one of the
most commonly used metal based nanoparticies, which
are widely used in consumer products and medical uses I
2 and 3 l. Ag NPs have also abiliries for inhibitory and
bactericidal effects as well as a slow down the growth of
mold, harmful spores and germs [2]. Due to increased
uses of Ag-NPs, human exposure to these materials has
been increased. Limited information have been
recounted for silver nanoparticles by oral routes of
exposure. Oral exposure to Ag-Nps (56 nm) over a
period of 90 days in male rats caused a significant

decrease (P < 0.05) in the body weight of animals after 4
weeks of exposure [ 4 ]. Whereas [ 5 ] found that
intragastric adminisrration of 2.5,5, and l0 mg/kg TiO2
NPs in mice caused decreased body weight, elevation
kidney indices, unbalance of element distribution,
creation of reactive oxygen species and peroxidation of
lipid, protein and DNA in mouse kidney tissue after 90
days of exposure. The main objective of this study was
to investigate the effect of Ag Nps on body weight and
some organs in the mice body during different time of
exposure.
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Material and methods

Preparation and characterization of Ag NPs

The Ag-NPs used were purchased from Sigma Aldrich
company and had (manufacturer's information) a

spherical configuration with an average particle size >80

nm and 99.9 % purity. The powder had a dark gray

color. The 200 mg/kg Ag NPs solutions or 50 mg /l ml

were prepared by diluted 750 mg of Ag NPs with l5 ml

of distilled water and then put it overnight on magnetic

stirrer to dissolve.

Animal treatments
All laboratory mice were purchased from the Health

Center for Control and Pharmaceutical Research.

Twenty male ICR mice (lG-I3 weeks old, 29-33 g body

weight) rvere used in oral administration test. The

experimental mice were housed in plastic cages in a

ventilated animal room under 12:12 hr light dark cycle,

and temperature of 25 oC. They were provided with
pelleted commercial food and tap water ad libitum all
over the experiment. Animals were randomly divided

into 2 groups: one control group and one experimental
group (200 mg/kg BW of Ag NPs). The experimental

groups divided into 3 groups depend on the period of
exposure (5, 10, and l5 days). Each group had 5 animals

and each treated animal received 0. I ml from stock Ag-
NPs solution daily. The remaining 5 mice were used as

the positive control group. The mice received Ag-NPs at

the limited dose of 200 mg/kg orally using a suitable

intubation cannula at each period ofexposure. At 5' l0
and l5 days after gavage, five mice in each group \\'ere

sacrificed. Whole body weight was recorded before and

after one day ofthe end ofthe dose. Various organs such

as gastrointestinal tract (GIT), liver, spleen, lung, kidney,

seminal vesicles and heart were also collected from mice

and then weight recorded (Figure l). The organ

weight/body weight (BW) coefficients of GIT, liver,

spleen, lung, kidney, seminal vesicles and heart, were

calculated as organ weight (wet weight, g)/BW (g) x
10002.

Heart

Lung

Uver

Spleen

Gastrointestinal tract

Seminalvesicles

Figure I shows the orgens position which are
collected from mice.

Statistical enalysis
The resuls of this experiment were expressed as means

(Mean + S.E.). Data were analyzcd by using the SPSS

statistical software (ver. 20, SPSS lnc., Chicago, IL). All
data were analyztA by using one-way analysis of
variance followed by t test. A value of (P< 0.05) was

considered statistically signifi cant.

Result and Discussion

Animal observetion
The general behavior of animals belonging to the all
experimental mice that orally administrated with 200

mg/kg of silver nanoparticles (Ag-NPs) were similar.
During the experiment, several stress symptoms such as

reduced appetite and elevated aggression were seen in all
Ag-NPs treated groups. The current results is agreement
with [ 6 ] that found the treatment of anemia progression

by magnetite and folate nanoparticles in rats caused

vomiting, loss of appetite, and scvere lethargy

demonstrate and the author suggest that magtetite and

folate-coated magnetite nanoparticles have severe

toxicological effects in vivo.

Body weight
The results showed significantly decrease (P<0.05) in the

average weight of animals body after 5, l0 and 15 dals
of exposure to Ag-NPs compared to the same animals
groups before treated. The body rveight decrease rvas

about 3-4 g. While the animals of control group exhibit
a statistically significant increased (P<0.05) in thc

average of body weight after gavage with distill water
compare to the same animal group before treated (Figure

2). The body weight increase was 4 g.

Decreases in the average body weight reported in the

current study are consistent with literature showing that
oral exposure to 30, 125, and 500 mg;rkg of Ag-NPs for
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13 weeks in male rats caused a significant decrease (P<
0.05) in the body weight after 4 weeks of exposure [ 4 ].
Another study found also that oral administration of
I 100 pglkg gold nanoparticles over 28 days caused a

decrease in the body weight t 7 l. i 7 I suggest that oral
exposure to NPs could produce some effects on the
digestive system.

Weight of whole body {gm}

rero day 5 ti;rys 10 <i.ryr i.5 drys

Cottroi AdNP>

i tSo,it ru*i8hi {}elo'r. !.r.,i:)ir..'i lio.ly \,.?;st ilir. lr.,rt:r.1t
I

Figure 2 shows the whole body weight of albino mice
before and after orally administration with 200
mg/kg body weight of Ag NPs for 5, 10, and 15 days.
Data are means *S.E.M. (n = 5). Different letters
denote significant difference between treatment
groups (P<0.05). Similar letters denote no significant
difference between treatment groups (P0.05).

Organs weight
The coeffrcient-relative of some organs weights in all
treatments during different time of exposure, relative to
the control are shown in Table l. The present study
exhibit a statistically significant decrease (P<0.05) in the
coefficient of spleen weight after 5 days of exposure to
200 mgkg Ag-NPs compared to conrrol groups (Figure
3 and Table 1). Whereas other period time (10 and 15

days) of treated animals does not show any significant
difference when compared to the control. This may
indicate that the oral administration can disturb the
gastrointestinal system and then can damage the immune
system [ 7 ]. In addition, the spleen is one of rhe target
organs for nanoparticles (TiO2 NPs) accumulation [ 8 ].
The current results is agreement with [ 7] That found the
oral administration of gold nanoparricles(550-2200
pglkg) forl4 days in mice caused significant decreases in
body weight, spleen index, and red blood cells.
The coefficient-relative of kidney, GIT, lung and heart
weight in the present study showed statistically
significant increase after l0 days of orally adrninistrated
with 200 mg/kg Ag-NPs compared ro group mice. While
other period time (5 and I 5 days) does not show any
significant difference when compared to control animal.
Absorption of silver after oral administration has been
revealed to be first-pass through the liver, resulting in
elimination into the bile duct [ 9 ]. Un-cleared silver has
been revealed to be deposited in the basement membrane
of renalglomerular I l0-12 ], mesangium I l3 ], Kupffer
cells and endothelium cells in the sinusoid of the liver I
l4 l.
In previous study, the target organs for Ag-NPs were
revealed to be the liver after 28 days of oral

administration I 15 ]and the liver and lungs after 90
days of inhalation exposure I 16 I. The alteration that
observed in the coefficient-relative of kidney, GIT, lung,
heart weight could be due to the injuries that occurred in
these organs. Study by [ 5 ] found that intragastric
administration of 2.5,5, and l0 mg/kg body weight of
TiO2 NPs for 90 days in mice induced body weight
reduction, increased kidney indices, histopathological
alteration, apoptosis, oxidative stress, and deterioration
of element balance in kidney with elevation of TiO2 NPs
doses. The increased coefficients lung weight suggested
that the inflammation may be made and kept in the
pulmonary tissues for one week after rat exposure of
TiO2 NPs I l7 ].Study by I l6 ] showed that inhalation of
Ag-NPs in rats for 90 days caused chronic alveolar
inflammation, accumulation of alveolar macrophages,
and a mixed cell perivascular in lungs.
In this study, oral administration of Ag-Nps had effect
on coefficient weight of the heart. This may occuned
due to the pathological effects. This was relatively in
agreement with previous reports. I 18 ] found that oral
administration of ZnO NPs caused pathological effects
(mild hyaline degeneration of the heart muscle tissue
with severe anemia and high condensation of nuclei as
well as bleeding) on the heart of rats.
The coefficient-relative of liver and seminal vesicle
weight does not shown any statistically significant
difference (P>0.05) as compared to control groups Table
l. This may indicate that the liver work to detoxiry the
blood to rid it of harmful substances (Ag-Nps). The
current result is agreement with [ 4 ] that found the oral
administration of Ag-NPs over 90 days in rats did not
caused alteration in the weight of liver and seminal
vesicles.

Figure 3 Show the spleen of control groups and
treated animal with Ag-NPs.

Conclusion
An animal toxicity study using 200 mg/kg silver
nanoparticles in mice was carried out. Animal
observation, body weight, and coefficient organs weight
were detected over 15 days. The results show that Ag-
NPs at 200 mglkg induce significant decrease in body
weight. Obvious effects on coefficient organs weight
have been revealed that spleen, kidney, GIT, lung and
heart is considered as a target organs to Ag-Nps toxicity.

ａ
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Table (1) shows a coefficient-relative organs $'eight in

albino mice treated with 200 mg/kg of Ag NPs for 5'

10 and 15 daYs.
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oxysporum, Aspergillus fumigatus were isolated and identified based on morphological
characteristics which include hyphae, macroconidia, microconidia, conidiophores,
conidial color, vesicle, matulae and phialides. Five isolates of F. oxysporum (Fl-12,
F2-13, F3-14, F4-15, F5-16 ) andfour isolates of A.fumigares (ASl, AS2, AS3,
AS4) were identified. Five types of plant essential oils, peppermint oil, crove oil,
cardamom oil, chamomile oil and castor oil were used. Results shown that all plant
essential oils at different concentrations inhibit growth of F. oxysporum F5-16.
Peppermint oil, olive oil and castor oil at highest concentration (35mg/ml) caused
highest reduction of mycelail $owth (100%) and same ar highest concentration
(35mglml), peppermint, cardamom and chamomile was found most effective (83.4-
100%) in reducing mycelia growth of A.fumigates ASl, compared with the control.
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INTRODUCTION

The genus Fusarium belongs to the Ascomycota
phylum, Ascomycetes class, Hypocreales order, while
the teleomorphs of Fusarium species are mostly
classified in the genus Gibberella. Fusarium species
produce three types of spores: macroconidia,
microconidia and chlamydospores. Septated
macroconidia can be produced on monophialides and
polyphialides in the aerial mycelium. Microconidia can
vary in shape and size, and are produced in the aerial
mycelium in clumps or chains, both on monophialides
and polyphialide. Finally, chlamydospores are resistance
structures with thickened walls and high lipid content; in
the case of their presence, they can form in the middle
of the hyphae or at their termini [], 2].
Some species are known to cause diseases of humans
such as onychomycosis (nail infections), keratomycosis
of the cornea, ulcers, necroses, skin infections and fatal
infections of internal organs, especially in
immunocompromised patients t3]. Mycotoxins
produced by some species of Fusarium affect on

human and animal health. The main toxins produced by
these Fusarium species are fumonisins and
trichothecences, zearalenone and vomitoxin. t4).
Zearalenone, an oestrogenic hormone from F.
graminearum, causes vulvovaginitis and infertility in
caftle and pigs, and trichothecenes such as T-2 toxin
from several other Fusarium species cause toxic
aleukia (reduction in white blood cell count) in farm
animals and humans [5].
Fusqrium colonies are usually fast growing, pale or
brightly colored ( depending on the species ). lts
color of the thallus varies from whitish to yellow,
brownish, pink, reddish or lilac shades. [4, 5]. The
aerial mycelium of F. oxysporum first appears white,
then may change to a variety of colors, ranging llom
violet to dark purple, according to the strain (or special
form) [6]. The most frequent cause of human infections
is F. solani, F. oxysporum, F. monilifurme, F.
proliferatum, F. chlamydosporum, F. anthophilum, F.
dimerum, F. sacchari, and F. erticillioides I7-l l].
Aspergillus fumigatus is considered to be an
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opportunistic pathogen to immunocompromised

individuals, it is an important pathogen of humans and

animals. ll2l. Because spread of antibiotic resistant

pathogens is one of the most serious menaces to

succeisful treatment of microbial diseases tl3l
Therefore, present study was undertaken to isolate'

identifi Fusarium oxysporum and Aspergillus

fumigitus from blood and study efliciency of plant

essential oils in laboratory.

Materials and Methods

Collection of samPles
Ten blood samples were collected from the National

center of hematology - University of Al - Mustansiriya,

Baghdad. Of immunocompromised patients- and during

thJperiod between January 2014 to June 2O14, in age

r*girg 15-55 years. All samples were kept at 4 'C

before use.

Isolation of Fusarium oxysporum and Aspergillus

fumigates from blood sPecimens- 
Fisarium oxysporum and Aspergillus spp were

isolated from blood specimens by the method of [la]'
Using Sabourauds Dextrose agar ( SDA, 40 g dextrose,

l0g 
-peptone, 

20 g agar, in I L distilled^water ) with

aaied c'trloramphenicol 250 mg/ll [15]' Spread I ml

blood was cuitured on SDA plates and incubated at 28
oC for 7 days and purified Fusarium orysporum and

Aspergillus spp colonies were subsequently subcultured

on SDA medium.

Morphological identification of fungi
Fisarium oxysporum isolates were grown on 9 cm

plates on SDA, foi 7 days at 28 "C. Co.lonies gro\r/th

iates and microscopic feature were examined' Species

was identified based on specific keys described by Il'
16, 17, 3, l8 ]. ldentification of Fusarium species is

depend on shape and size of conidia and colony colour)

through, colony growth diameters, culture

pigmJntation and microscopic morphology including

stripe of the macroconidia; presence or absence of

microconidia; shape and mode of formation of
microconidia; nature of the conidiogenous cell bearing

microconidia; and presence or absence of
chlamydospores.
Aspergiltui spp isolates were purified and diagnosed by

taxonomic features mentioned in Ila].

Plant essential oils
Five types of plant essential oils, peppermint oil,

clove oii,- cardamom oil, chamomile oil and castor oil

were used, producer from ALEmad company - Iraq'

The oits *".i tOOX pr'rre according to the manttfaclttrers

and were obtained ffom Pharmacies' use 100 ml of

each oil. Oils were kept in dark bottle till used'

Determination of Essential oils activity
Essential oils of peppermint oil, clove oil, cardamom

oil, chamomile oil and castor oil, rvere mixed alone

with Tween 80 (0.05%). Dilute oils with ethanol 70%

to give concentrations 15, 25 and 35 mg/ml. I

ml of each concentration was spread on 20ml of
Sabourauds Dextrose agar plates. Then dishes were

inocutated by disc diameter 0.5 cm of fungi at a rate

ofone disc in the center ofeach dish and concentration'

The plates were incubated at 28qC for one week'

Calculated inhibition through taking the colony

diameter in cm by taking the radial growth rate of
two diagonals perpendicular to the colonies growth

upon the arrival of each fungus growth to the edge of the

dish in the controt treatment and, A ruler used to

measure the radial growth, calculated inhibition by the

equation. The two readings were used to calculate

percentage inhibition of radial growth using the

formula develoPed [3].

Inhibition%= Rl -R2/ Rl x 100

Where Rl: maximum radial growth of the pathogenic

fungus colony of control treatment.

R2:- maximum radial growth of the pathogenic fungus

colony In dishes containing inoculate plant oils '

RESULTS AND DISCUSSION

Morphological identification
Fiie Fusarium oxysPorun isolates ( Fl-12, F2-13,

F3- 14, F4- I 5, F5- l6) were identified based on cultural

and microscopic characteristics' Using identification

keys by [, 16. 17,3, 18 ]. The identified isolates were

deposited in Mycology laboratory, Dept. biotechnology,

Al-Nahrain University (Table I ).
Fusariunt oxysporum isolates showed rapid growth

rates (5-7cm/5 days). F. oxysporum colonies were

white and growing rapidly, conidiophores are short,

single, lateral monophialides in the aerial mycelitrm'

Macroconidia are fusiform, mostly three septate.

Microconidia are abundant, never in chains, mostly

non-septate, ellipsoidal to cylindrical,

Chlamydospores are terminal or intercalary, hyaline,

smooth or rough-walled. Results agrees with [], l7 ].
Four Aspergillusfumigates isolates (ASl, AS2, AS3,

.AS4) rvere identified. using identification keys by Ila]'
(Tabte l). A. fumigates colonies show typical blue-

green surface pigmentation with a suede-like surface

ionsisting of a dense felt of conidiophores. Conidial

heads arc typicalll' columnar and uniseriate.

Conidiophore stipes are short, smooth-walled and have

conical-shaped terminal vesicles which support a single

rorv of phialides on the upper two thirds of the vesicle

tlel.
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Table l. Isolated of Fussrium oxlsporum and

Fusqrium species most frequent cause of human
infections as F. solani but F. oxysporum, F.
moniliforme, F. proliferatum, F. chlamydosporum, F.
anthophilum, F. dimerum, F. sacchari, and F.
verticillioides have also been implicated. [7- I I ].
Fusarium species possess several virulence factors,
including the ability to produce mycotoxins such as
frichothecenes, which suppress humoral and cellular
immunity and may also cause tissue breakdown.
Fusarium species have the ability to adhere to prosthetic
material and to produce proteases and collagenases. [17].
The clinical form of fusariosis depends largely on the
immune status of the host. Fusarium species cause a
broad spectrum of infections in humans, as superficial
infection and locally invasive. Risk factors for severe
fusariosis include prolonged neutropenia and T-cell
immunodeficiency, especially in hematopoietic stem cell
transplant recipients with severe graft-versus-host
disease. [20]. Isolate [21]. Fusarium species from
blood and tissues. Pathogenicity of A. fumigatus
associated with invasive aspergillosis has been attributed
to the production of proteolytic enzymes by these strains.
However, conclusive evidence to substantiating the
involvement of specific A. fumigatus strains in
different clinical conditions [22].

Determination of Essential oils activity
Selected isolation F5-16 of F. oxysporum and

isolation ASI of A.fumigatus because of its growth
rapid therefore used in subsequent experiments. Results
shown (Table 2) that all plant essential oils at different
concentrations significantly inhibit growth of F.
oxysporum F5- I 6.
However, the peppermint oil, olive oil and castor oil
at highest concenkation (35mg/ml) caused highest
reduction of mycelail growth (100%) followed by
cardamom oil (81.1%), and chamomile oil (31.1%) at
the same concentration, compared with the control
treatment.

Table 2. Percent inhibition of radial mycelial growth
of F. oxysporum F5-16 colonies by plant essential
oils after 7 dayes.
, ;C,ro. ".. L F.
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* Con. : Concentration of plant essential oil;
I. F. : Inhibition of fungus

It was also obscrved,Om the study tablc(3)that
amongst thc plant esscntial oils at highest cOncentration

(35mg/ml),pcppellllint,cardamom and chamomile was
found most effecdvc(83.4-100%)in rcducing mycelia

gro、vth of A.fumigates ASl followed by ol市 c(61.2%)
and castor(47.7%),Compared wkh the control.

Table(3)Percent inhibition of radial mycelial growth

of A.fumigates ASl oo:onies  by plant essential o::s

after 7 dayes.
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■Con.: Concentration of plant essential oil;

I. F.: Inhibition of fungus

Similar flnding werc reported by[23]. In thiS study

indicates that b‐ caryophyHenc and caryophy‖ enc oxide
detected in Bidens pilosa  cssential oils may play an

important role in antifungal activities F.

oxysporum, F. solani. On the other hand, the fungitoxic
activities of the flower essential oils were higher than
those of the leaves. The mechanism of antifungal
activity of these essenrial oils is still unknown [23).
Suprapta and Khalimi [24]. show that five plant species
namely Albizia saman, Piper betle, Syzygium
aromaticum, Sphaeranthus indicus and Alpinia galangal
exhibited strong antifungal activities. The minimum
inhibitory concentration (MIC) of the tested plants
varied from 2 mglml to 13 mg/ml, however, the extract
of Albizia saman showed the lowest MIC (2 mg/ml)
against aH tcsted isolatcs(LS05,LS14)of F.

oxysporum f.sp. capsici. In study, 16 essential oils
(Cinnamomum zeylanicum (Cinnamon), Syzygium
aromaticum (Clove), Carum carvi (Carawa1,.),
Cymbopogon citrates (Lemongrass), Foeniculum vulgarc
(Fennel) and Myristica fragrans (Nutmeg). Moderately
effective oils were of Gaultheria procumbens
(Wintergreen), Pinus palustris (Turpentine), Sesamum
indicum (Sesame), Trachyspermum ammi (Ajowain) and
Origanum vulgare (Oregano). The oils of Lavandula
augustifolia (Lavender), Elletaria cardamomum
(Cardamon) and Cymbopogon nardus (Citronella)
showed minimum activity. Azadirachta indica (Neem)
and Linum usitatissimum (Linseed)) were used against
Aspergillus niger and A. fumigatus of which about l4
oils proved to be effective. Essential oils been used as
antifungal, anti-infectious and antimicrobial agents.
Inhalation of vapours of the essential oils kill invaders
attached to the inner respiratory lining and work
synergistically with the body defences. [25]. plants
Ficus septica, F. syocomorus, F. benjamina, F.
religiosa, F. racemosa, F. pumila, F. vasta, F.
thonningii, F. capensis and F. bengalensis could inhibit
the growth of Fusarium spp. with diameter of inhibirion
zone by l4 mm [26]. Different Concenrration of
methanolic extract (6.25, 12.5, 25,37.5,50,62.5 pglml)
of Semecarpus anacardium were tested against four
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fungal strains namely F. oxysporum, Rhizctonia solani,

Alternaria spp., and Sclerotium rolfsii. The excellent

inhibitory activity was observed against R. solani

(100%) followed by S. rolfsii (92.59 %), Alternaria spp'

(72.34 %) and F. oxysporum (47.19 %) at 62-5 plml
ll3l.

Conclusions:
The present study concluded that Peppermint oil,

olive oil and castor oil ) inhibit growth of F'

oxysporum F5-16., at highest concentration (35mdml)

and 
-same at highest concentration (35mg/m!)'

peppermint, cardamom and chamomile oils was found

most effective in reducing mycelia growth of A'
fumigates ASl.
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for antifungal activity against (Fusarium oxysporum , phytophthora infestans , pythium
ultimum and Alternaria sp. ).The inhibition ratio was (100 %) on the traRS(Man, Rogosa,
Sharpe) agar for all the LAB isolates against all fungi used at both 30 oC and 37.C for 5
days . on the other side, all LAB had significantly high inhibition (p< 0.05) on pDA
(Potato Dextrose Agar) medium at 37 oC than that at 30 oC for 5 days .

The results of the overlay assay showed that the five LAB used inhibit the growth of
all fungi used by more than > 8 Z of plate area except by more than > g /. ofilate area
except L. fermentum inhibit Alternaria sp. by (3-8) %o of the plate area and Lactococcus
showed no visible inhibition against Fusarium oxysporum at j0C0.

The statistical analysis of antifungal activity of LAB cell-free supernatant showed
significant differences (P<0.05) after 24 h against all fungi used. The LAB have shown
that there were high significant inhibition (p<0.05) on MRS agar than on pDA agar. This
study led to suggest that food-derived LAB strains could be selected for biotechnological
application to control phy,topathogenic fungi.
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INTRODUCTION
interest in recent years because the extensive use of

Some fungi are pathogenic for many economically synthetic chemicals and pesticides in food and
important plants and most of them are soil borne fungi agriculture pose a health risk ior human and animals andlike Fusarium oxysporum, Phytophthora infestans affect the ecological equilibrium of the environment [5].
,Pythium ultimum , and Alteraria sp.[l-a]. Many For this purpose, using bacteria or natural .o*pound,
physical and chemical methods have been developed which exhibit the samJ inhibitory effect on pathogenic
inhibiting of fungi for many years. and spoilage microbes was not only shown ti be

The search for alternative bioproducts to replace efficient in itorage Iife extension and nutritive and safety
chemicals and toxic pesticides, has found growing
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value retention, of food products but also the

environment safeguarding [6].--- 
Lactic Rcid iacteria (LAB) contribute technological

and nutritional properties and influence the food' They

;r" extend the microbiological shelf-life of final

p."autu. LAB produce antimicrobial compounds which

can act as food preservatives' Biopreservation refers to

extended shelf liie and enhanced safery of foods gained

UV tt. nut 
"ul 

or added microflora or their antimicrobial

pioJu.tt [7]. LAB have traditionally been used as

'."t*irf biopieservatives in food and animal feed' Using

oiit.ootgu,iitms in order to control the fungi growth

appears as a good alternative [8]'
LAB are a group of Gram-positive' non-spore

forming, not motile-and catalase negative bacteria' which

excret;lactic acid as major end product [9]' They are

also selected as probiotic, which are able to promote

frlarf, unO prevent infections against enteropathogenic

burteriu tl0]. LAB have been studied for their inhibitory

u.tion ugulntt different microbes but not well established

V",. nniugonistic activity of LAB is connected with the

irfriUit".y compounds they produce' Metabolites with

int iUito.y properties include lactic acid' hydrogen

p.i"*iA" *if bacteriocins Il l]' LAB have been reported

[o tno* antagonistic properties against pathogenic

microorganisms .Therefore it is possible to use LAB as

biopreservative.- -it. 
objective of this study was to evaluate the

antifungal activity of LAB in different degrees of
i"*p"tu',ut.. Furtirer, LAB and their products can be

applied as biological control agents'

Materials and methods

Fungi and LAB isolates

Tf,e antagonistic activity in this study tested between

the fungi ( Fusarium oxysporum , Phytophthora

infestani, Pythium ultimum and Alternaria sp') which

were isolated from soil and examined under microscope

diagnosis based on morphological features of the spores

anicolonies depending on the taxonomic keys [12-14]

and22 Species of tactii acid bacteria isolated from local

cheese, iereal, yoghurt and sourdough were tested to

their ability to suppress fungi' LAB were identified

depending on [15] .

Comparison of the antifungal activity of LAB on

PDA medium and MRS Agar
Dual method used which is described by [16] with

few modifications. LAB cells were streaked on PDA

(Difco/ USA) medium and MRS agar (Hi-Media/ India)

ilates, in two streak parallels of 2 11 and were

incubated for 48 h at 30oC and 37"C , and then the center

of the same plates containing I.AR was inoculated with

Fusarium oxysporum , Phytophthora infestans ' Pythium

ultimum and Alternaria sp. isolated fiom the colony edge

after 7 days incubation on PDA media with a standard

cork borer (5 mm of disc).

Plates were incubated at 30oC and 37oC for 5 da1's'

after incubation inhibition percentage of fungal growth

was calculated according to

distance between the edges

bacteria as the formula:

tlTl by measuring the

of fungal colonies and

C-T
Inhibition percentage %=T x 100

C: radial gowth of the fungus in control

T: radial growth in dual culture

Overlay assaY
The method used is the one described by [18] with

few modifications. LAB were inoculated in two 2 cm

lines on 15 ml of MRS agar plates and allowed to grow

at 30"C for 48 h in anaerobic jan. The plates were then

overlaid with l0 ml of soft PDA prepared with (0'1)o/o

agar, containing (l0r) sPores per ml. (Zoospores counted

on ttt" haemocytometer stide (Neubauer improved) )of
Fusarium orysPorum ' Phytophthora infestans ' Pythium

ukimum and Alternor,ra sp. . After 72 h of aerobic

incubation at 30"C and 37oC, the inhibition zones around

the bacterial sreaks were measured and scored as

follows: - = no visible inhibition, += no fungal growth

on (0{l-3)) % of petri dish area, ++ :no fungal growth

on (f+) % of petri dish area' +++ = no fungal growth on

>8 % ofPetri dish area-

Determinetion of the antifungal activity of LAB cell-

free suPernatent
The method used is the one described by [19] with

few modifications. Cell free supernatants of the LAB

isolates were obtained by centrifuging at 8000 g for l0
mins, MRS broth cuttures of 24 h anaerobic incubation

at 30oC, and then sterilized ofthe supernatant by passing

through millipore filter (0.22 pm in diameter)'

nccording to well diffusion method the antifungal

activity of LAB cell free suspension was detcrmined by

adding 100 pl of celt free supernatant was spotted onto

ttre witt in the surface of PDA agar which had been

inoculated with 0.1 ml of a mould spore suspension (l0r)
sporeJml. After incubation of the plates for three days at

3boc, the zones of fungal inhibition were examined'

Statisticel analYses
In alttests, the standard deviations (SD) of the means

were calculated. All the statistical analyses \'vere

performed using SPSS Statistics l7'0 software [20]' The

data were analyzed using a t\f,o-\'r'a)' analysis of variance

(ANOVA), and the significant means compared using

bun.-'t test, (P<0.05) was considered statistically

significant.

Results and Discursion
Only five species showed the antagonistic activity

which are (Loctobacillus fermentum , Lactobacillus

reuteri , two of Lactobacillus sp. and Loctococcus sp')

.A comparative analysis of the inhibition of LAB strains

on PDA and MRS agar are shown in Figure 1,2 and i '
where the radial grolt{h of the tested fungi are
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significantly lower than those of the control plates
(P<0.05). The results of the direct confrontation assay of
LAB against fungi on modified MRS agar and PDA
media (Figuresl,2 and 3) showed that there is a better
inhibition by the LAB on modified MRS agar this result
agreed withfl9] .

According to the obtained results which shown in
(Table 1,2,3 and 4) we see that the inhibition ratio is
(100 %) on the modified MRS agar for all the LAB
strains against Fusarium oxysporum , Phytophthora
infestans , Pythium ultimum and Alternaria sp. at both
30 Co and 37 Co . On the other side, All Lactic Acid
Bacteria had significantly high inhibition on PDA
medium at 37 Co than that at 30 Co (P<0.05) ,in this
study we used 30 Co as mean of 25 C' which optimum
for fungi and 37C' which optimum for bacteria, this
results agreed with[21,22) they conform the antifungal
activity of LAB against Fusarium spp. at 30C'.

The antifungal activity of LAB is a complex
phenomenon, where different many compounds act
synergistically against organisms. Further studies will
unravel the identity of the compounds responsible for the
antifungal activiry of Lactobqcillus brevis which make it
easier to estimate the potential of the strain to serve e.g.
as a biopreservative against the growth of the fungus
Fusarium during food processing or as a biological
agent to control Fusarium [2l],they found that the
inhibition was 100 7o on the MRS agar for all LAB
strains against Fusarium oxysporum [22], this was
explained due to the existence in this medium of
compounds which would activate or act in synergy with
the entities produced by LAB strains . These hypotheses
were the same conclusions of certain authors 1231, they
found that certain compounds of MRS would influence
the antifungal activity of LAB, such as the replacement
of the glucose by the sorbitol, mannitol and trehalose

[24).
Fermentation of some foods by LAB is one of the

oldest forms of biopreservatrion especially by mankind.
Bacterial antagonism has been recognized for over a
century, but in recent years this phenomenon has gained
more scientific attention, particularly the use of many
strains of Lactic Acid Bacteria. LAB has a broad
spectrum of antagonistic activity against
microorganisms, mainly through production of
metabolites such as lactic acid, hydrogen peroxide and
bacteriocins [25].

Figure 1: Antifungal activity of Lactobacillus against
Fusurium oxysporunt
(A) dual culture on PDA (B) PDA control (C) dual

culture on MRS (D) MRS control after
incubation at 30"C for 5 days

Figure 2: Antifungal activity of Laclobscillu.r against
Pythium ultiruunt
(A) dual culture on PDA (B) control PDA (C) dual
culture on MRS (D) control MRS after incubation at
30"C for 5 days
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Table 4: inhibition percentages of Alternorio sp' by

LAB.
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Figure 3: Antifungal activity of Lactobacillus against

Alternaria sp.
(A) dual culture on PDA (B) control PDA(C)dual

culture on MRS (D) control MRS after incubation at

30"C for 5 days

The results of the Overlay assay illusrarcd in (Tabie 5),

show that the five LAB used inhibit the growth of
Fusarium orysPorum , Ptrytophthora infestaru , Pythium

ulrimum and A.lternarla sp. by more than > 8 Z of plate

area except L.fermentum inhibit Alternaria sp. by (3-8)

% of the plate area and Loctococclts showed no visible

inhibition against Fwarium orysPorum , this was

compatible with [22]. LAB bacteria cells and their

supernatant in liquid and solid medium showed strong

aniifungal activity against the fi.rngi Phytophthora

infesrans and Aspergittus oryzae [26,271. A total of 22

lactic acid bacteria isolated from Tarhana and LAB were

screened for antifungat activity using dual agar overlay

method and well methd against Aspergillus fumigatus,
A. oryzae, A. parasitictts, Alternoria alternala

Penicillium griseofulvum, P- chrysogenum, P. notolu, P'

citrinum, P. roquefort Supcrnatant of l0 isolates with

srong antifungal activity was evaluated by well method

and they inhibited the growth of the fungi at 30"C for 72

h. Alrernoria sp. wils the most sensitive strain in dual-

culture agar overlay methods [28], this was compatible

with the present study. L. rhomnosus reported to inhibit

the growth of Aspergillus, Penicillium and Fusarium

[29]. LAB isolated from fermented guava juice inhibited

the spore germination and mycelia grolt/th of A.oryzae

[271.

- = no visible growth.

The antifungal activity of LAB cell-free supernatant as

indicated in (Table 6), there is antifungal activiry by

cell-free supernatant after 24 h against Fworium
orysporum , Ptrytophthora infestans , Pythiun ultimum

and Alternorio sp. except Laclococctts against Fusorium

oxysporum at 30C0. The antifungal activity of cell-free

supernatant of LAB strains was explained due to LAB
production metabolites that inhibit the growth of
Fus o r iu m orys porum 1221.

Table l: Inhibition Percentages of Fusarium

oxysporum by LAB.
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When we used cell-free supernatant, there was
appearance of inhibition zones after 24h of incubation (
Figure 4) and the significant differences between
inhibition zones shown in (Table 7) as seen Alternaria
sp. the most sensitive to LAB cell-free supernatant
among other fungus, the same observations were made
by [30], whereas [31] reported an antifungal activity
after 48 h.

The growth of conidia and mycelia of Asp. oryzae
were inhibited by the supernatant of the LAB isolates by
the well method, The isolates identified as Pediococcus
pentosqceus , L. fermentum, and L. pentosus 127).

Figure 4: tnhibition of fungi growth with LAB ceil-
free supernatant after 24 h of incubation.

l: Laetobacillus fermentum ,2: Lactobacillus sp.l,3:
Lactobacillus sp.2. 4z L. reuteri 5: Lsctococcas sp. (A)
Fusarium orysporuru, (B) Phytophthora infesturs, (C)
Pythium ultimum,(D) Alte rnaria sp.

No antifungal activity was detected by [18]. What rends
to suggest, the high power of the antifungal compounds
of our LAB strains. The antifungal activity by cell-free
supernatant was also observed on Aspergillus niger,
Aspergillus tubingensis and Penicillium crustosum by
132j, and on Weissella by [33], who also measured a
strong inhibitory activity. Other studies revealed [34]
suggested that some soluble compounds in culture
supernatant may be responsible for inhibition of Candida
albicans, Also [35] observed that cells and supernatant
can be used together to inhibit Colletotrichum
gloeosporioides. Author [22] observed that the four LAB
cells and cell-free supernatant used showed a good
antifungal activity against phytopathogen Fusarium
oxysporum.

+++ = no fungal growth on > 8 % of petri dish area
++= no fungal growth on (3-8) % of perri dish area
+: no fungalgrowth on (0-(l-3))% of petri dish area
- = no visible growth.

Table 7: Inhibition zone mrn (Mean+ SD) of LAB
cell-free s rnatant against
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means within a row with different coordinating are
different significantly (P< 0.05).
A'B'c means within a column with different coordinating
are different significantly (P< 0.05).

Conclusions and Recommendation
More characterization was needed for the products of
LAB such as its molecular weight, effect of conditions
on its activity, further studies in vivo should be carried
out to determine the potential of their LAB as a
biocontrol against fungi.
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ReA, and five parients AS) have been investigated. The mean age 47.3, 47 .7:34.5) of RA,
ReA and AS respectively and compared to 24 apparently healthy individuals witn ine
mean age 28.3. All the study groups were carried out to measure EBV NA-l antibodies
IqG by ELISA technique, and detection of EBV DNA by convential pcR. There was a
significant elevation (P< 0.05) in the concentration of EBMr,lA-l IgG antibodies compared
to control groups. The result of present study revealed from fifty two of M patients was
44 positive ro EBV DNA in a percentage g4.62% while only ti.zsNwas negarive to it,
and all patients with ReA and AS was positive 100.O%where no negative result. Compare
to controlgroup and the statisticalanalysis show highly significant different (p<0.01)
between studied groups. The results of current studt indi;te that infection *)th Env pluy
a role as a triggering factor in pathogenesis of RA, ReA and AS.

To determine the role of EBV in p
and Ankylosing spondylitis .Sixty two patients (52 patients with AR, five patients with
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INTRODUCT10N

Epstein-Barr virus (EBV) is a gammaherpes virus
discovered in 1964, it's widespread in all areas of the
world, infecting over 95oh of the adult population
worldwide, being a life -long persistent infection virus,
transmitted by salivary contact, its primary infection
occurs during childhood with latent infection of B
lymphocyte [1].EBV has been associated nor only wirh a
wide range of lymphoid malignancies but also with
autoimmune disease such as lupus erythematosus,
rheumatoid arthritis, and in particular, multiple
sclerosis[2]. RA is the most common systemic
autoimmune disease in the world [3]. Reactive arthritis
(ReA) develops in response to an infection in other part
of the body [4]. Ankylosing spondylitis (AS) is a chronic
inflammatory joint disease that affects the sacroiliac

joints and spine [5]. An association between EBV and
rheumatoid arthritis (RA) was first proposed on the basis
of high titers of EBV specific antibodies found in some
patients with RA [6] .

Several research has focused on the role of molecular
mimicry presenred by EBV.Alspangh and Tan reported
that EBV was implicated in RA pathogenesis who
noticed that sera of RA were reactive against nuclear Ag
in EBV-transformed Iymphocyte. Antibodies against
glycine/alanine rich repeat in EBNA-I are cross-react
with 62kDa protein found in synovium of RA patients.
Also, antibodies against EBNA-l Ag recognize and
denaturated collagen and keratin, these support
mechanism that molecular mimicry is involved in the
pathogenesis of RA. [7 ]. EBV serology is the gold
standard for diagnosis EBV-infection in
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inlmunocompetcnt individuals, but is of only lilnited

value  in  immunocompetent  individuals  therefore,

quantitative PCR is a guide to the severity of infection

and a guidc to management[8]。 lbe aim Of the current

study was to detelHline the role of EBV as triggering

factor in Rheumatoid arthritis, Rcactive arthritis and

Ankylosing spondylitis.

Patients and methods:

The current study consisted of sixty two patients,52

with Rheumatoid antigen,5、 vith Rcactive arthritis,and 5

with Ankvlosing spondylitis, who attended to  AL‐
yarmouk teaching hospita1/Rheumatology clinic .The

samples were collected iom the rlrst of November 2014

until February 2015.The ages ofthe patients ranged'om

(28‐ 70)yearS・  TWenty― four samplcs of apparently

healthy individuals; 15 femalc and 9 male werc studied

as a control groups ofsame ages and sex.

Au samples werc markcd by the number of samples,

name ofpatient and a day ofsample conectiOn

Blood samples conectiOn:

Blood samples(5ml)were c011ected by disposabic
syringe then separated into 2 tubes:the nrst EE)TA tubes

(2ml of whole blood)fOr extraction of DNA,the sccond
plane tube(3 ml of whole blood)WhiCh stands at room

tcmperature until the coagulant was forln. Thcn thc

samples were centrifuged at 3000 rpm for 5 nlinutes.

Senlln samples wcre dispended separated on EppendrofF

tubes.An samplcs stored at(-20)C until Carried out to

ilnmunological examination.

Immunological examination

All the studied groups were canried out to measure

EBV nuclear antigen(EBV‐ NA-1)antibOdies lgG by

ELISA techniquc (Denleditec Diagnostics/Ge:‖ lany)

according to the leanet of kit

14olecular methods.

DNA Extraction.

DNA was extracted ■om blood samples using
AccuPrep① Genomic DNA cxtraction kit provided by

supplier(BiOneer).The DNA extracted was stored at‐

70C until use for conventional PCR techniquc.

PCR amplincation
The extracted DNA, prinlers(fOrward primer

sequence5L CGAGTCATCTACGGGGACACGGA-30,
reverse primer sequence3:‐ AGC ACC CCC ACA TAT
CTC TTC TT‐ 5'191,and PcR prcmix,were thawed at 4
0C,vortex and centrifuged brieny tO bring thc content to

the bottom oftheir tubes PCR mixture was set up in a

total volume 20 μl includcd: 1 2μ l of each pri:ncr

(fOrWard and reversc)5 μl of DNA template and 13 μl of

nuclease frce water

Thc PCR reaction tubes、vere mixed bricny and placed

into thcrrnocycler PCR instrument where DNA was
ampliflcd according to the PCR program

Statistical analysis
The statistical analysis system-SAS [0] was used to

effect of diflerent factors in study parameters .Chi-
square test was used to significant comparison between
percentage and least significant difference. LSD test was

used to significant compression between means in this

study.

Results and Discussion:
The result of this study revealed that there were a

significant elevation (P<0.05) in concentration of
EBMtIA-lgG I Ab in sera of patients groups

31.8814.71Ulm compared with controlgroup which was

48.08 t 7.63 as shown in table L

Table I Mean level of EBVNA- IgG lin a serum of
studied groups.

Group Mcans■ SD

Patieols 188=471

Control 4808■ 763

LSDヽ alue

●
cPく005)

The results revealed that the AS group have higher mean

of concentration which was 50.2Ulml, while the

concentration of EBV NA I lgG Abs in ReA patients

was 30.4Ulml and the mean concentration of EBV NA I

lgG Abs was 29.01U/ml in RA patients Compared to

control group which was 48.0E + 5.83 as shown in fig l.

Figure (l): Comparison bctween RA, ReA ,AS and
controlgroup in EBV-NAI IgG Ab.

The result of present study was disagreement r*'ith

study of Margarel et ol..fl lJ who noticed that nuclear

antigen was detected in 90 Yc of RA patients while 8-

l5% of healthy control .While study done by shimada et

al., |21 showed that the titer of anti-EBVIIA was 80.

The result of current study was higher than study done

by Kannangai ct ol., [3] who showcd that (52%) of
rheumatoid arthritis palients were positive for EBNAI
antibody.
One research revealed that patients with RA have higher
level of EBV-encoded proteins such as, VCA, EA,
EBNA-l and EBNA-2 than controlgroup. Also, patiens
with RA have EBV DNA load in peripheral blood
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mononuclear cell and higher number of circulating EBV-
infect B-cell compared to control group [14].

Another study showed that patients with RA have
higher titers of IgG Abs specific for both latent and lytic
EBV encoded Ags[5]. Higher frequencies of EBV-
infected B cells and up to l0-fold increased viral copy
number in circulating mononuclear cells have also been
detected in RA patients [15].

Patients with RA are considered immunosuppressed,
thus this may explain the high rare of EBV positiviry
seen in the case control study, it is known that RA
patients face some impairment in immunity that can lead
to the development of serious bacterial infections and
granulomatous infections I I 6].

Mechanisms by which infectious agents may initiate
RA and/or autoimmunity include molecular mimicry and
epitope spreading ,molecular mimicry can be initiated
when lingering autoreactive T cells become activated by
peptides from infecting organisms that bear similar
structure and/or amino acid sequence to that of same
host peptide, i.e proteins/peptides that share a similar
molecular structure to that of host tissue peptides, and
which therefore can perpetuate inappropriate immune
reactions to self I I 4].

The result of present study indicated from fifty two
of RA patients 44 were positive to EBV DNA in a
percentage 84.62% while only 15.38% were negative to
it, while all patients wirh ReA and AS were positive
100.0% where no negative result. Comparison with
control group where 23 liom 24 was positive (gS.S3%)
and only one was negative 4.17o , the statistical analysis
showed highly significant differenr (P<0.01) as shown in
table 2 and frg2

Table 2 Distribution of RA, ReA, AS & Control
(Positive and negative) of PCR.

Total Posltlve (qAi Nesatire ('q6) Chi- sruare
RA {J (81.620,6) E (r 5.360,6)
ReA s (100.09.6) 0 (0.000/6) lS 00+■

AS 5 (l 00.0910) 0 (0.00t0 ) 1500ホ Ⅲ

Co!.tlol :-r (9-(.8__1o,,ol 11%) 4 71 *■

Chi- square 6027`t 6021'Ⅲ
*+ @<0.01

blood sample detected by l,soh agarose gel
electrophoresis. Lane M: l00pb molecular size
marker ladder. Lanes: l-10 positive samples.

The result of this study was higher than the result
showed by A' lvarez-Lafuente, et alflT] who reported
that DNA prevalence of EBV was 56Yo in RA patients.
The present study coincides with Magnusson et al., [18]
who mentioned that 87 % of RA patients was positive.

The result of present study was similar to results
obtained by Balandraud et al., [19] :who observed that
higher EBV load in patients with RA than in controls.
Could detect EBV in 88% of parienrs with RA, 93%o of
patients with inflammatory rheumatic conditions other
than RA (non-RA patients), andSgoh of healthy conrrols.

A recent study using real-time polymerase chain
reaction has demonstrated a l0-fold increase in the EBV
DNA load in the peripheral blood mononuclear cells of
patients with RA [20].

Patients suffering from RA have a lO-fold increase in
EBV DNA load in peripheral blood mononuclear cells
compared with that in confrols; this elevation is stable
and not influenced by the presence or absence of RF,
age, duration of RA, disease activity, or RA treatment
t2tl.

It is reported that patients with rheumatoid arthritis
have very high EBV load in peripheral blood
lymphocytes than healthy controls [13].

A few studies also attempted to detect infectious virus
or EBV DNA in peripheral blood or synovial fluid cells
of patients with RA. However, by molecular biologic
analysis, the EBV DNA load of peripheral blood or
synovial fluid cells from RA patienrs did not differ flom
that of the same cells from controls [22].

Conclusion:
The results of current study indicate that inf'ection with
EBV play a role as a triggering factor in pathogenesis of
RA, ReA and AS and each patient with arthritis should
be tested for EBV diagnostic tests even by detection of
nuclear antigen or detection of virus DNA especially in
case of patient with EBV NA- I was negative.
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INTRODUCTION

"Enterobacteriaceae may account for 80% of clinically
significant isolates of Gram-negative bacilli and 50% of
clinically significant bacteria in clinical microbiology',
[]. The genera Escherichia, Klebsiella, Enterobacter,
Serratia, Citrobacter and Proteus include overt and
opportunistic pathogens responsible for a wide range of
infections [2].
Plasmids form a vital part of the bacterial genome and
can constitute up to 10oh or more of the DNA in a
bacterial cell [3]. Plasmids size range from I kbp to
2,000 kbp [4], which often carry and disseminate genes
that confer to the bacteria cefiain characteristics such as
resistance, virulence, the ability to metabolize rare
substances, and persistence under extreme conditions [5,
6]. The example of antimicrobial resistance and
virulence plasmid such as: Enterohaemorrhagic E. coli
(EHEC) catry a large plasmid (91.2 kbp) that is

A total of 183 isolates were collected from environmental and clinical sources during a
period of 5 months from I'tSeptember 2014to the I't February20l5.Ourresults showed
that gram negative bacterial isolates were obtained from environmental samples are in the
descending order as follows: 54.111 Yo Escherichia co\i,36.47% Klebsiella pneumoniae,
2.352% Klebsiella oxytoca, 1.176% Raoultella plqnticola, and 5.885% non-lactose
fermenters enterobacteriaceae while bacterial isolates were obtained from clinical samples
as follows: 75.51% E. coli, 15.306% K. pneumoniae,5.l02yo Enterobacter aerogenes,
3.061% Serratia morcescens and 1.02o/o Citrobacterfreundii. The plasmid DNA analysis
showed that most isolates containing plasmid with molecular weight equal 10000 bp. All
K. pneumoniae isolates (from both sources) and all E.coli environmental isolates have
plasmid, but approximately
half of E coli clinical isolates was free of plasmid. ln conclusions, plasmid is important
for bacterial isolates from environment, may be due the role of plasmid in enhancement
the resistance of bacteria to many factors such as heavy metal and toxic substance to live
in complex environmental conditions.
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associated with the presence of fimbriae [7] and genes
such as blayly, blalptn, blag1yand blaglaps presented in
E. coli, K. pneumoniae and Acinetobacter spp. encode
extended-spectrum p-lactamases (ESBLs) that are often
located on plasmids [8]. "Plasmid profile analysis is
useful in determining the epidemical strain in outbreaks
caused by multiple species: Escherichia, Ktebsiella,
Pseudomonas,Serratia, Streptococcu.s, and so on" [9].
The promiscuity of transposons jumping from DNA to
DNA, whether in a plasmid, chromosome, or phage, is a
major factor in dissemination of antibiotic resistance

[0]. The aim of this study is to derermine rhe most
plasmid size lrequency in lactose fermenter
Enterobacteriaceae isolates fiom clinical and
environmental sources.
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Materials and Methods

Specimens
In this study, 183 isolates w€re analyzed, 85

environmental specimens (36 chicken feces, 35 water

Tigris river, and 14 agriculture soil) and 98 clinical
specimens (75 urine, 7 spurum, 6 blood, and l0 wounds)

were obtained from five hospitals in Baghdad city (lbn

Al Balady Hospital, Imam Ali Hospital, Al
Kindy Teaching Hospital, Al-Shaheed Al-Sader
Hospital, Educational Laboratory/ Medical. Ciry)

Samples collection was carried out from 1st 
Scntcmbcr 2614

to l't February 2015.

Biochemical tests
Gram negative bacteria isolated on its respective

selective and differential media (MacConkey agar and

EMB) were identified on the basis of culture

characteristics (colonies morphologies), Gram stain, and

biochemical tests such as: IMViC (lndol test, methyl red

test, voges- Proskauer test, and citrate test), Urea, Kligler
Iron Agar I l] and also used automatically identification
system Vitek 2 with GN card.

Plasmid DNA extraction procedure
Plasmid DNA was isolated from bacterial cells by

alkaline method [2], by using AccuPrep@ Plasmid Mini
Exhaction Kit (Bioneer- Korea) and separated on a lYo

agarose, at 70 volt for 1.5 hours. The DNA bands were

visualized and photographed under UV light after the gel

had been stained with ethidium bromide.

Results and Discussion
The results showed that 54.1 17 %(46185) E.coli,36.47oh
(31/85) K. pneumoniae, 2.352oh (2/85) K.oxytoca,

1.176% (l/85) R. planticola and 5.882%o (5/85) non-

lactose fermenters enterobacteriaceae of environmental
samples. While clinical sample shorved 75.51o (74198)

E. coli,15.306% (15/98) K. pneumoniae,5.102o/o (5198)

E. aerogenes,3.0610/o (3/98) S. marcescens and 1.02o/o

(l/98) C. freundii. The most common lactose fermenter

enterobactericea are E. coli and K. pneumonioe of
environmental and clinical sample (Figure l, 2).

a E, coll

a X.pneumonloa

. X,. oxytro

aR. plontkolo

Figure 2: Environmental isolates

The results showed that the most isolates have plasmid
size equal to 10,000 bp (10 Kbp). While all K.

pneumoniae and E coli isolated from environmental
sources have &equency of plasmid from one to four
times. In the other hand one isolate of K. pneumoniae
from clinical sources showed free plasmid, but E. coli
clinical sources revealed 7 isolates Fee plasmid from l2
isolates. Multiple plasmids were s€en in environmental
sources R. planticola and K. oxytoca (Figure 3, 4, 5, 6).

No. isolates No. ofplasmid
S 10000 UP
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l KP(C) 1

2 Kp(C)
，
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一

KD(C) 2

6 Kp(C) l

7 Ec(C)
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9 Ec(C) l

10 Sm(C)
Kp(E) つ

‘

12 KP(E)
つ

一

aE, coll

sK. pneumonloe

SE. oerogenes

IS. morEescens

tC. freundii

Figure l: Clinical isolates
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Figure No.(3): Plasmid profile of clinical bacterial
isolates (Lanes No. l-10) and environmental isolates
(No.l l-12). Kp (Klebsiella pneuruoniae), Ec
(Escherichio coli), La (Enterobacter uerogenes), Cf
(Citrobacler freundii), Sm (Seratiu marcescens), C
(clinical), E(Environmental). Lanes: (M) ladder
(molecular weight ranged from 250- 10000 bp).

赳〔。(C:(atC)〔 c(c,ECtCl〔C(C'lCtC)〔C(C,tc(C,Xplc)〔 C(C,〔 C`C}〔 C(C)

NO. isolates No.   of
plasmid

く  10000
bp

No  of Mega
plaslllid    >

10000 bp

1 Eo(C)
|‐ 12‐ Ea rC) 1

3 Ec(C) 1

4 Ec(C) l

く
υ Ec(C) 1

‐6 Ec(C)
7 Ec(C)
8 E,(C)
9 Kp(C)
０

．
EQ(C)
L (C)

一２

肇  (C)

Figure No.(4): Plasmid profile of clinical bacterial
isolates (lanes No. l-12) Kp (Klebsietlo pneumonioe),
Ec (Escherichia col[), Ea (Enterobocter aerogerres), C
(clinical). Lanes: (M) ladder (molecular weight
ranged from 250- 10000 bp)

No. isolates No.of
plasinid

≦10000

bp

No,ofh7fega

plasnlid>

10000 bp

KP(E)
う
、
ゴ

2 Ec(E) 2

3 ≦o(E) 4

4 Ec(E) つ

“

5 Ko(E) 3

6 KO(E) 2

7 Rp(E) 3

8 EQ(E) 1 2

9 Ec(E)
10 E。 (E)

Ec(E) ●
３

12 Ec(E)
Figure No.(5): Plasmid profile of environmental
bacterial isolates (Lanes No. l-12). Kp (Klebsielln
pneumoniae), Ko (Klebsiella oxytoca), Rp (Raoultella
planticolo), Ec (Eschericltio coli), Ea (Enterobacter
aerogenes), E (Environmental). Lanes: (M) ladder
(molecular weight ranged from 250- t0000 bp).
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No. isolates No
plasnlid
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く
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plasIInd   >
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2 n)(E) 1

う
Ｄ 二。(E) 1

4 Kp(E) l
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■

，
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Figure No.(6): Plasmid profile of environmental
bacterial isolates (Lanes No. l-12). Kp (Klebsiella

pneumoniae), Ec (Escherichia coli), E

(Environmental). Lanes: (M) ladder (molecular
weight ranged from 250- 10000 bP).

Coliform bacilli (Escherichia, Klebsiella, Enlerobacter,

Serratia, and Citobacter) and Proteus which cause

nosocomial infection, is responsible fot 460/o of urinary
tract and 24%o of surgical site infections, 17% of the

bacteremia and30%o of the pneumonia [2]. E. coli and K.

pneumoniae are the most common isolates from clinical
and environmental samples, also many previous studies

revealed that the prevalence of E. coli and K.pneumonia
among enterobacteriaceae in clinical and environmental
sources [l3, l4].
The main observation of the present research was

revealed 100% plasmids contain in environmental
isolates and 45%o plasmid contain in clinical isolates.

Plasmid and chromosomal analysis is important to

determine the site of virulence factor. One advantage of
plasmid profiles over many other typing systems is that a

single set of reagents and equipment is applicable to

many species of bacteria [0]. Previous local study of
children diarrhea showed that all E coli isolates

contained plasmids with molecular weight range

between 4.507 kbp and 5.07 kbp [5]. Plasmids allow
the movement of genetic material, including
antimicrobial resistance genes, between bacterial species

and genera [16]. Previous snrdy in China revealed K.

pneumoniae isolates harbored a 90-kb IncFll plasmid

carrying blaCTX-M- 15 [ 7]. Previous study by
Adeyankinnu et al revealed that Plasmid profiles of
tested isolates ranged from 9 kbp to 26 kbp for E. coli
and K. pneumoniae from clinical samples [8]. Plasmid
pRSBl0T (120 megabase pair), which was isolated from
bacteria present in sludge from a sewage treatment plant,

encoded resistance to at least 9 different antimicrobials
in E.coli transformants[19]. Other study by Hamada et al
(200E) demonstrates that resistance gene from plasmid

of E. coli isolates are increasing in healthy persons [20].
Science 1988 by Mayer confirm when doing plasmid
profiles, it must be shown that control isolates from non-
outbreak related patients and environmental isolates are

different from the outbreak strain [01.
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Chemical spray pyrolysis method and electrophoretic deposition (EFD) method were used

to deposit ZnO films as NH3 gas sensors on glass and stainless steel substrates

respectively. ZnOsye filrn has high crystallinity and large grain as X-ray difhaction
(XRD) patterns and atomic force microscopy (AFM) confirm. The performance of these
gas sensors were investigated at 75, 100 and 150 

oC temperarures. Sensitivities of ZnO5pp

and ZnO5*, to NH3 gas were temperature dependence. The reaction between used gas

and the adsorbed oxygen species play essential role in fabricated sensors work. Dissimilar
structures of the two ammonia sensors and different surface topography of them produce

different responses. The methods ofdeposition and substrates types have a direct effect on
NH3 sensors functioning.
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INTRODUCTION

The human being has different natural sensors. In our
bodies; there are ability to sense light, temperature, taste,

pressure, and so forth. But to widen our feeling and the

limits of our sensing to things like magnetic field sensor

devices are greatly helpful. Many commercial anC

industrial performances include monitoring of the

environment and the controlling. Efforts must achieve to
improve the controlling usually lies at the interface
befween surrounding to be monitored and the system, i.e.

the sensor. It is not possible to get any advances in
instrumentation and control without sensors [l].

ZnO has hexagonal wurtzite structure; it's
belonging to semiconductor material (ll-lV group).
This material has unique characteristics which make it
suitable for huge applications in different fields srrch

as gas sensors, and conduction electrode transducers,
etc[21.

NH3 is a hazardous colorless and caustic gas rvith
a characteristic pungent odor. In agricultural
environments, because it is present in animal u'aste

ammonia high concentrations can become high

enough to kill them. To monitor and control these
environments an ability to fabricate sensitive
ammonia sensor is highly desirable[31.

Many methods were used to deposit ZnO films as NH3
sensor on different substrates. New sensing properties
can be obtained by diflerent modifications like: changing
the deposition conditions, doping ZnO lilms with various
elements, annealing deposited films, using different
substrates and other doings [4-6]. ln
this contribution there is an attempt to get hner sensing
properties to NH; gas by deposition ZnO lilms on
different substrates using two deposition merhods.

Experimental part

A- Deposiiion of ZnO by Spray on glass substrate
A homogeneous ZnO thin film on glass slide was

deposited by spray pyrolysis using chemical solurion
prepared as following; dissolving 0.1 M (ZnCl:) with
99.99o/o purity in distilled rvarer. Prevention rhe creation
of (ZnOH)2 inside this solution was done by adding HCI
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two drops. During deposition the substrate was put on
hot plate maintained at 400"C. The nozzle to substrate
distance was 28 cm. A carrier gas of chemical solution
was air with 2mUmin spraying rate.

B-Deposition of ZnO by EFD on stainless steel
su bstrate
Teflon container is used to deposit ZnO film by this
method as illustrated by figure l. One gram ZnO
powder is put on 50 ml methanol, and then the solution
is mixed by magnetic stirrer for l0 minute. Graphite disc
represents the anode and circular stainless steel
(substrate) with radius (l.5cm) is utilized as cathode.
Power supply with 30 volt was connected to both
electrodes. The distance between cathode and anode was
0.5 cm. The coated sample is immersed inside a solution
consist from lgm of Poly vinyl alcohol (PVA) dissolved
in hot water. The last process was done to prevent cracks
which may appear on coated layer. To remove PVA; the
samples are heated to 5000C in air atmosphere. Samples
characterizations have been measured by using XRD and
SEM instruments. Standard PDF files (050664 and
330397) were utilized to specifu XRD peaks for ZnO
and stainless steel respectively.

Figure 2. Gus sensor system

Results and discussion

A- XRD patterns and AFM images of ZnOpps and
ZnO5rr", films
Beside the peaks of ZnO; ZnOEps XRD pattern in figure
3 contains the peaks that belong to stainless steel
substrate. For this film; the intensity of (100) and (002)
peaks are high so it has high crystallinity. All peaks of
ZnO,o,^, XRD pattern {(100),(002) and (l0l)} belong ro
ZnO malerial and the rest of this pattern refer to glass
substrate.

Figure 3. XRD pqtterns of Znospp and ZnosppayJilms
deposited on slainless steel ond glass substrales
respeclively

The methods of deposition give the films specific surface
topography and may then different response. Figure 4
illustrates AFM images of ZnOEpp and ZnO5pqay films.

Figurel. Diagram of EFD cell with graphite disc ss
anode pale and stainless sleel disc as cilhode pole. The
insel shows ZnOeppJilm covered by mask pattern

C- Gas sensor system
Figure 2 shows this system, it has the following parts: 6
liter sealed chamber made from stainless steel,
controllable heater, vacuum system, ohmmeter and
thermo couple. There are two methods to enter NH3 gas

inside the chamber depending on the amount of gas. For
small amount, NH3 solution is evaporated inside output
unit and then transfers the gas to the chamber, see figure
2. For large amount, ammonia solution is injected inside
chamber directly and then evaporates when it touch hot
plate inside chamber. To evaporate small NH3 amount
micropipette type (DRAGONMED-made in china)
volume 5-50p1 was used. Ammonia solution type
(Scharlau-Sp ain, 32ok concentration) is used.
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Tabte t Topography's datolor ZnOJilms prepared by

B- ZnOspp sensor
Figure 5 shows the relation between the resistance of
ZnOsps and time for three sample's temperature:

75,100,1500C. The behaviors of figure 5 curves can be

explained as follows:
For n-rype semiconductor such as SnO2 and ZnO, the

concentration of electrons available for conduction can

be changed by either an oxidation or reduction process

t7l.
The resistance of the ZnO sensor must be increased by

exposure to oxidizing gas. At the working temperature in

air, the adsorption of atmospheric oxygen take place on

the film surfaces and grain boundary surfaces and the

oxygen accepts eleclrons to becomc O;, O' , or 02- .

Consequently, this increases the resistance of the

sensor, which is ascribed to the decrease of the carrier
concentration and/or the decrease of the mobility [8].
Thus the increase ofthe resistance ofthc ZnO scnsor for
exposure to ammonia gas may be interPreted by either
one or both of the following two Processes: (l)
Ammonia gas is directly adsorbed on the scnsor surface

and this accepts electrons available for conduclion ; (2)
the adsorption of atmospheric oxygen is enhanced by

exposure to ammonia gas.

Hidehito et al. found that the increase of the

resistance of the ZnO scnsor is not observed for
exposure to ammonia gas in pure argon ambient [91.

Their result supports the second process mentioned

above. It can be expected that at higher ammonia

concenmtion the resistance change of the sensor should

be increased or saturated with increasing the

concentration, if oni-. the reaction with ammonia gas due

to the second process as mentioned above is caused.

The sensing mechanism for ammonia gas can be

explained also as the result of sensing hydrogen gas

produced by the decomposition of ammonia gas. The

rate of ammonia decomposition is temPerature

dependent [0]. So it
can be interpret the behavior of figure 5 curves as a

result to dissociation ammonia molecules. The dissolved
hydrogen atoms will diffuse back to the surface. where

they are oxidized and removed.
Figure 4 AFM images of A- ZnOspsv ond B- Znospp

surfaces

Table I shows the surfaces properties of these nvo films.

AFM data of ZnOsr.", and ZnOepo that listed in table

I is extracted from the images of figures 4. Investigation

of table I confirms the topographv differences betrveen

the two ZnO films. These differences will be the reasons

behind their performances.
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Figure 5. ZnOBpp response to ammonia gas fot
different injected ammonia solution volurues, Sample's

rimperaruie: A- 750C, B- 1000C and C- 1500 C

Equation (l) is used to calculate the sensitivity

sensitivitv = l*o-^rl = t^ -------(l)
lRolRa

Where Ra resistance of a sensor in air, Rg resistance of
the sensor in a gas. Figure 6 illustrates sensitivity of
ZnOspe to ammonia gas. [t confirms that the sensitivity

of ZnOEpp to NH3 is temperature dependence. The

continuous increasing of sensitivity values with gas

concentration agree with other worker [6]. After NH3

adsorption by ZnO surface, this molecule can undergo

variable processes. Through an oxygen species NH3

dehydrogenation is probable process, these species

capture the hydrogen atom and form OH group and NH*

species:

NHr+Oz-NH*+2OH ---(2)

After this process there are two main paths: first one is

the interaction of one NH* species with another one to

form N2 (molecular nitrogen). The second path is

reaction of these species with an oxygen center (either
lattice oxygen or chemisorbed) to form (NO) t4l.

、
〓
＞
〓
一∽
Ｃ
Ｏ
∽

.t 6 I .t0 t1 tJ t6 18 2ll

Ammonia gas(p.p.m)

Figure 6. Sensitivity of ZnOspp to NH j gas

C- ZnO5ppay sensor
Figure 7 shows ZnO5ora, resistance changes with time for
different injected ammonia gas volumes. Many ZnO
ammonia sensors of other groups I l - 12] observed

resistance decreasing of their sensors after exposure to
ammonia gas in similar manner to our observation in

figure 7.The following is the explanation of ZnO5ppay

ammonia sensor behavior: Exposure to atmosphere result

in electrons trapping by adsorbed oxygen on ZnO
surface. This produces reduction of surface conductivity.
Once ammonia gas (which is reducing gas) is introduced

inside chamber an interaction between this gas and

adsorbed oxygen occur. This interaction release trapped

electrons onto ZnO surface and then decreasing its

resistance. The following equation illustrates this sensing

mechanism [5]:

2NHr+5O-(ad) -21.19+3H:O+5e- -----(3)

，
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Figure 7. Resistance of ZnO5o,or. as a funclion of lime

for different injected ommonia solution volumes.
Sample's temperoture: A-750C, B- I0dC ond C- l SdC

Figure 8 illustrates the sensitivity of ZnO5r,", to
ammonia gas. It shows the dependence of ZnO5ppay

sensor sensitivity on the temperature of sample. These

behaviors like that of ZnOEpp sensor. This common
behavior might attributc to thc increasing of oxvgen
adsorption with sample's temperature and then increasing
of ammonia reaction with ZnO material.

l168tOt:t.rt6t8,o
Ammonia gas (p.p.m)

Conclusions:
o The mechanism of ammonia sensing by ZnOEpe

diffen from that by ZnO5oo, due to their
dissimilar surface topographies.

o Varying substrates contribute beside deposition
methods to produce two ammonia sensors with
different response.

o The same malerial which used to fabricate
different gas sensors is not requirement (or
condition) to give these sensors same response

if their substrates and deposition methods are
different.
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y and particles fillers of copper, aluminum and

calcium carbonate. Added effect has been studied to creep properties al room temperature

and load 12.26 MPa. Properties that include creeping studied , primary creep, creep rate '
the time of the fracture, exponential factor and activation energy, found that the addition

ofcalcium carbonate partiiles to reduce the creep rate (0.001 I ) compared to epoxy' also

more than doubled thi time of the fracture , while primary aluminum particles than to

creep in to a (0. I ). Except imbricated epoxy I calcium carbnate , all materials tend to

behave in a manner flexible exponential factor where it is located with in the range (0.26 -
0.38). Finally , all the filling had improved the activation energy results.

Particles of iopper, aluminum and carbonated calcium filled epoxy for composites were

prepared. fneLffect of addition on the creep properties of composites-was assessed at

,oo, t"rnp"oture and (12.26 MPa) loading. Creep prop€rties that studied included: initial

"r""p, 
.r"Lp rate, time to rapture, exponent factor, and activation energy. It is found that

added carbonated calcium farticles reduced the creep rate to (0.001 l) comparing to epoxy

and increased the rupture time to more twice times, while aluminum increased the initial

creep strain to be (0. t ). Except epoxy/CaCO3 materials tend to behave in elastic manner

where their exponent factor lies within range (0.26-0.38). Finally fillers enhanced the

activation energy results.
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INTRODUCTION

Over recent decades, a sustained effort has been spent to

enrich knowledge of materials properties, however,

limited information concerning the creep behavior of
composites structural has been found. Many studies and

researches specifically focus on the analysis ofthe creep

behavior of materials and also the possibility to reinforce

them with fibers, fillers as particles Il-3]. In fact, many

studies deals with the development properties of
materials structural to overcome creep behavior

especially for metals, where they use polymers resins to

."inforcern.nt metals such as steel, but serious

limitations appear like interfacial stresses and de-

bonding [a]. The reinforcement as a composite exhibits a

dramatically improved in mechanical properties,

including reducing time dependent deformation of
materials t5l. Because of a lack in fundamental

knowledge on how creep affects and to understand creep

mechanisms, this work aims to study creep and to
enhancement mechanical propenies lo oYercome or

reducing, creep deformalion. When materials operate in

their creep range, they undergo time{ependent
deformation. For polymers creep takes place at or near

their Transition glass temperatur€ Tg t6l- Creep

deformation usually (rccurs over a period of time when a

material (or stnrcture) is subjected to constant load (or

stress) (i.e. time-dependent deformation). Strain (or

deformation) increases with load, temp€rature' relative

humidity and time. Polymeric materials, such trs

adhesives can undergo creep deformation at room

temperature.
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Theoretical Approaches
Materials are known a perfectly elastic if it stressed until
compressed or stretched, then it return to its original
shape when the stress is removed. In this situation the
atoms of the stressed material are not moved from their
positions during compressed or stretched, but the bond
between atoms are compressed or stretched. In materials
that are the atoms moved in their positions know as
plastic materials. Material that has a permanent
deformation, which is continues with the stress
maintained. This slow gradual deformation is called
creep. Creep rate (e ) is calculated by change of
dimensions (Ae) over time (Ar) that is [7]:

e=Ae/Lt .....(t)
Due to their structure of chain - like molecules that
forms polymers, creep is takes place in complex
processes, the common equation described creep
behavior in polymers is [8]:

€ = Eo + Bo^tk..............(2)
Where: (es ) is the initial strain, (m) is the polymer
constant, and (k) is the constant of the exponent. The
energy is needed to atoms of material to move past each
other that causing creep is defined as activation energy
(Q), it is written in term of gradient of creep rate and
temperafure by [8]:

Q : {3# .. .. (3)
-\T/

Where: R is general gas constanr (8.31 J/mol.K). T is
Absolut temperature

Materials and Methods
Epoxy material is increasingly found in structural
applications for their light weight and durability, but it
nature is not hard enough, exhibits a time-dependent
behavior. Epoxy / particles composites were prepared by
mixing epoxy with its hardener in (2:l) ratio. particles of
Cu, Al and CaCO3were added (50wt%) to epoxy with
continues mixing to ensure a good distribution of
particles into polymer and leave to dry. Then material
was cut into specimen that in figure (l) as illustrated

Al- Mustansiriyah J. Sci., Vol. 27. No 2,2016

! .0 dln lil !.8 m,r

_ Fig(2): The samples of Epoxy- CaCOJ , Epoxy- Al
, Epoxy - Cu and Epoxy

Results and Discussion
Creep properties olepoxy as a pristine material, as well
as composites with particle fillers of copper, aluminum
and carbonated calcium were investigated. Basically
creep properties were studied in term of instantaneous
creep,rreep rate and creep fracture and activation energy
for 50% filler to epoxy rario and t2.26 Mpa applied loii
at room temperature for each specimen, it is also
examined the material behavior, creep mechanism, and
creep. activation energy. The test is done using creep
machine model SMl006.

Fig(3): Creep Testing Machine.

Epoxy strain elongation maintained with time is not
showed an expected typical creep behavior, this is the
same for epoxy/Cu and epoxy/Al composites, and in
both strains has constant increasing with time reaching to
failed point. Adding Cu and Al ro epoxy reduced rhe
strains increments. This behavior may be attributed to
epoxy structure nature of resins that give epoxy a soft
form, this structure is enhanced creep deformation

dimensions.
j otsn*
lt-

Meosure your speclmoos bo[o.e usei

Fig.(l): Schematic of shape and dimensions of the
samples[8].
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resistance by adding particle filler of copper and

Aluminum where the strain is clearly is lowered but this

is not importance for time to failure which is still not

high enough. Carbonated calcium particles were

dramatically changed the strain behavior when added to

epoxy; the curve is become near the well-known typical

curvi of creep besides that strain increment is lower than

of epoxy longer life time, which is may due to that the

"poiy 
tttr"ture is become stiffer but material did not lost

iti elasticiry therefore material apPears a small primary

region of creep and longer secondary creep region as

shown in figure (4).
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contribution elastic or plastic deformation to the creep

process. Figure (3) is produces a relation between strain

and time of epoxy and epoxy composites, where it is

clear that are two distinctly linear regions; the first one is

due to initial strain and the second is related to secondary

creep. Table (2) gives values ofexponent ofk for epoxy

and is composites. Each of epoxy, epoxy/Cu and

epoxy/Al are behave in elasticity way, while CaCOr

make the material tend to behave in plasticity manner,

that is accordingly to relative high values of exponent

constant k.

to3 ltiEl
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Fig (4): Typical strain - time creep curves of epoxy

composites.

Creep rate is dehned as steady -state creep that is

calculated as strain gradient in secondary creep region'

This region is importance stage that is because the

material is must stay in duty within this stage and not

cross to the third region (tertiary region). By using

equation (2) creep rate is calculated for epoxy and epoxy

composites of Cu, Al, and CaCO3 particles fillers. Table

(l) ihowed the creep properties of epoxy composites,

steady - state creep is improved when using fillers of
more than one order respecting to value ofepoxy.
Correspondingly to decreasing of creep rate that make

material needs longer to deform, the time to reach

fracture is become longer, that is increased to 140 min

for epoxy/CaCO3 sample, it is more than twice of pure

epoxy.

Fig (5): Relation between log strain and log time for
Ir

Tabte (2): Exponent values compression of epoxy and

its composites.
:ヽ3ter● : EP●Ⅲ f,prr1(r E pcrr.,{ I EPo,CaCO,

k rrbct
O B13

Table (1): Cree

The equation (3) is used to find the activation energy of
creep process occurring, ligure (a) shows a plot of two
different stress levels at rwo different temperatures.

From the r crtical disrance bctween the t\Yo lines and

different between used absolute temperatures, the energy

required to creep is found, its values given in table (3). It
is observed that the activation energy is enhancement at

adding filler, but CaCOr is provides the best result.

S
t“o)

Fig。 (6):Finding of activation energy oF epoxy.
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It is range where the material is still in its elasticiry,

initial strain or as known as instantaneous creep that

appear in table (l) are varied between increasing (lxl0'r
)-; decreasing ( 5xl0'3) according to initial strain in

epoxy (2x10'2;, but is still small.

Ii the initial strain is very small, it may be neglected,

thus, a linear relation of plot log of strain and log of
time, the slope will give value of the exponent of k. The

obtained value of k is a measure of the relative
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In same way the activation energy of epoxy- Cu, epoxy -
Al and epoxy - CaCO3 was found which are given in
table (3).

Table (3): Activation energy values compression of
epoxy and its cornposites.

lヽatei」 Epor.t Epoxl'lC'u Epor1,'.4,1 EporliCeCOr

Q(KJM^K) 11'2

Conclusions
Generally the used particles fillers improved the creep
resistance ofepoxy, and well bonding is achieved. Each
composite in this study showed a low in deformation
according to their elastic behavior and them later the
elasticity to plasticity transition.

References:

tll Y. Moses, I. Simon, I. Maxwell, Mechanical
Properties of Carbon Fiber and Metal Particles Filled
Epoxy Composite, International Journal of Emerging
Technology and Advanced Engineering, Volume 3, Issue
I l, November 2013

[2] I. A. Mahmoud, W. A. Soud, O. S. Abdullah, Effects
of Different Types of Fillers on Dry Wear
Characteristics of Carbon-Epoxy Composite, Al-
Khwarizmi Engineering Joumal, Vol. 9, No. 2, P. 85 -93

,2013
t3l G.Agarwal, A. Patnaik, R. K. Sharma, Mechanical
and Therma-Mechanical Properties of Bi- Directional
and Short Carbon Fiber Reinforced Epoxy Composites,
Journal of Engineering Science and Technology ,Vol. 9,
No. 5 ,590 - 604 ,2014
t4l J. P. Agrawal, Composite Materials, Scientist
Explosives Research & Development Laboratory Pune,
l 990

t5l H-C. Wong, C.M. Sung and J. Hamilton,
Mechanical Properties of Polymers, Journal of Material
Science Letters, 1998

t6l D.A. William , K. Vipim, A Discrete Complex
Compliance Spectra Model of the Nonlinear Viscoelastic
Creep and Recovery of Microcellular Polymers
University of Washington, Department of Mechanical
Engineering, 1999

[7] L.M. Ward, D.W. Hadley, An Introduction to the
Mechanical Properties of Solid Polymers, John Wiley &
Sons Ltd, West Sussex, England, 1993.

t8] Q.Tec ( Tec Quipment), SMl006, Creep Machine ,

User Guide , 2009

t9] A.V. Tobol sky, Properties and Structure of
Polymers, John Wiley & Sons Inc. New York, 1960.

No 2. 201 6

59

|



Al‐ⅣIustansiriyah Journal of Science

Vol.27,No2,2016

joumJ homcpage:―・輌 S―muoCOm

Wake potential of individual ion in plasma gas

Baida M.Ahmed, Kalid A.Ahmed, Riayhd K.Ahmed

Al-Mustansyriya University, College of Science' Physics Dept.

Articleinfo ABSTRACT

Recelved

29/9/2015

Accepted
16/11/2015

In present work the expression of the wake potential in classical plasma are studied by

using Vtasove-Poisson modets depending on dielecric dispersion function (e (k, ar)) for

of plasma (tokamak, Z-pinch and incident proton in different parameters on three systems

rcF).
'l-he wake potential that excited by a test charge moving through dense plasma containing

electrons, ions and neutral atoms calculate by using different densities and velocities of
incident individual proton in classical plasma target. The value of wake potential increase

with increased densiry for each system (lCF, Z-pinch and tokamak). So when compare

between three systems note the wake potential for ICF system is the larger than other

systems because the most densitY.
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INTRODUCTION

The interaction of charged particles with matter has

been an issue of overall investigations throughout the

whole century. Bohr considered the first one which

start to treatment the energy loss of tast projectiles with
the classical description theoretically. Bethe and

repeated by Bloch Later a quantum mechanical treatment

ofthe energy transfer to bound electrons rvas definedI I ].
The partially ionized in plasma such as electron-

electron collisions, electron-ion collisions, electron-
neutral collisions, etc. collision processes are

conveniently described by the concept ofa cross scction.

Since some of the simple cross sections are modified by

the plasma. For example, in the case of an electron or
proton impinging on plasma, the cross section (knorvn as

the Rutherford cross section) is logarithmically divergent

at large impact parameters, if the particles are free. This

divergence is a result of the long-range nature of the

coulomb force 12,31. In a plasma the logarithmic
divergence is avoided because the potential around a

particular charge falls off as l/r only w'ithin a Debye

length, and then it decreases exponentially u'ith radius

t4l.

Dielectric and dispersion functions in plasma gas

Dielecrric formalism became one of the most used

method to describe the stopping and electrostatic
potential, is usually valid for high velocity projectiles

and in a weak coupling limit of plasma [5]. Dielectric
function by Fried-Conte expression used to calculate
various aspects of energl loss of an ion moving in the

plasma as shown in eq.(l) [6].
e(k,u)=r+w[;]* (r)

Where € (k,or)is the dielectric function, k represent the

wave vector and o., is the plasma frequency [7].
w(O = x(O + iY(O (2)
Where,

x(O = | - qe-(zrz ff dx explxz 121 (3)

y(O = (:)"' (exp(-(z /z), (4)

Where X(O and Y(O are real function.
To solve equations (3) and (4) must use spatial

subroutine.[8], and dependence Dawson formal to solve

this type of integral, Where (w) that was given in Eq.(2)
represents the plasma dispersion function [9].
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Individual ions in plasma
The interaction of a fast ion beam impinging on a gas

or plasma target is usually treated theoretically in the test

particle approximation, i.e. under the assumption that

each individual beam ion interacts without being aware

of the presence of the other beam ions [12,13]. This

assumption is reasonable in a great variety of
experiments since in general the number density of the

beam ions ns is much smaller than the electron density n.

of the plasma target [4].

Plasmu slstems

o Toksmak syslem:
A tokamak is a device using to confine a plasma by

a magnetic field in the shape of a torus. To get a stable

plasma equilibrium requires fined magnetic field lines

that move around the torus in a helical shape. Such as

helical held can be generated by a toroidal field and a

poloidal field. In a tokamak, electromagnets one of the

most effect to generated the toroidal field, is produced by

that surround the torus, and the electric current

responsible to create the poloidal field is the result of a

toroidal that flows inside the target (plasma). This

current is induced inside the plasma with a second set of
electromagnets I I 5, I 6].

o Z-pinch system
Z-Pinch physics it's one of most important a device to

create the plasma. Where use to determine the quantity

of plasma and considered in the development of a

simplified Z-Pinch fusion thermodynamic model. The

important parameters used in Z-Pinch plasma system is

rate of expansion, temperature and energy production to

calculate parameters and characterize a propulsion

system [17].

o lCF-system
ICF-system consider is one of the most systems used in

inertial confinement fusion (lCF), dependent on some

parameters a high density, low temperature plasma can

be obtained during the compression phase, so

minimizing the cnergy needed for comprcssion. If thc

flnal temperature rcached is low enough to degcneratc

the clectrons of thc plasma. In this casc,brcmsstrahlung

enlission  is  hardly  suppressed  and  innalnmation

temperature becomcs lower than in classical plasmas,

which shows a new dcsign[18].

Electrostatic Potential in plasma

The understanding of potential distributions around a

test charge in plasmas is of fundamcntal importancc.It is

wcH known that in a classical electron― ion co‖ isionless

plasma the short range potential. While thc far― rleld

potential of a moving tcst charge falls off as the inversc

third powcr ofthe distance r between thc test chargc and

the observcr[19]・ Duc to collisional effccts the far‐ flcld

potcntial may fall off as thc inversc squarc of the

distance in classical plasmas with high tcmperatures and

low densities[20].The Wake potcntial for indi宙 dual

proton can start iom the fo1lowing simplc lbrmula:

¢1.α =―ろθ∫ε.αデ , dデ =ラαι          (8)
¢j“d represcnt thc wake potential ofindividual proton.

zJθ  is the chargc of thc target plasma, Since thc

distribution of charge density givcs,

ρ(デ′ε)=Σ iZ:θ δ(デ ーi― ラι)        (9)
Usc the laplacc transition at t=0,get

ρ∈′→=Σ ttθ・
たデ     0の

Thc electric flcld in dicicctric hnction become,[21〕

E(γ′ι)=

fお Σ:Zθ ∫d3た
争

θχρ。た。(r― ■―υι)/∈ (た たυ)XlI)

Anersome der市 at市e[18]get,

0■d=~ろ (#)Σ:4∬α3た宰塾嘉ヂ」凌
(12)

Eq(12)rcpreSent the wake of proton move in densly of

plasma at t=0,after integrations the equation obtain t、 vo

parts rcal and imaginary in te111ls Sin and cos equations,

IttΣィ響ぁ×卜Fうンθ
[で二西万1-

血F→加1調}  0
Therefore,the stopping force,F=―伴beCOme,

If≒手Σろ畔 ぁ×卜れ∈うンθ
I顧轟両|+

“く
産枷 l満l

From the condition ofdiclectric inction,

ξ(―
=一

万うめ=ξ
拿
(西アう1)

(14)

(14)

Sれ (一アう:)=― Si・ (アら)  and   COS(― πら)=
Cο S(アら)                 (15)
Therefore Eqs(12,13)become,

Q濯 =乃ギΣ∫警dω

“
SF・らンθl満 |

(16)
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ri = Li#Lizi [* o,cos([. i1i)tm[#],,r,
Therefore Eq. for self term of induced potential

Ar,0rorr. is given as follows

,, =$:; ou Il'" ,arlpol' *, [-frh] Eiz? )

( l8)

,, ='$ ti dk.k {:/'r zdzlp lzr. [- fult,rf
(le)

Where z = a/kvr

Results and Discussion
Eqs. (18, 19) represent the wake potential and force in

polar coordinates for individual proton.

The ions and electrons transition assumed by laplace

transition according to eq.(10), and derived the most

equation for wake Potential.
Using equation (18) to calculated the wake potential of

individual ion movement in classical plasma target for

three systems (tokamak, Z-pinch and ICF). The potential

distribution of single ion studied numerically through

dielectric dispersion function has been programmed'

In figures (1,2 and 3) the study of wake potential as a

function of distance in different densities of incident

ions in dens plasma, show the wake potential increase

with density ior each system, ICF (tx1022,3x1022 and

7x l o22)cm'3

z-oain (lxl0rs 5xl0r8 and 7xl0tt) and tokamak

,yri., (lxl0'3 , 5xl0r3 and 9xl0rr) as well rvhen

"-o*pu.t 
between three system see the wake potential for

ICF system is the larger than other systems because the

most density.
As well the oscillator decreases with decrees the

density and almost disappear in Tokamak system

because it's less dense. At the highest density a deep

wake potential exists close to the ion and the cone that

formed end the ion to be the deepest how appear in the

figures (1,2 and 3). When reducing density the number

ofelectrons that deflected reduce by the ion.

Figures (4,5 and 6) shows the induced potential for self-

interaction @, given in Eq. ( l8)' The relation of
electrostatic potential as a function to (=x-vt in 3D for

three systems calculate for single ion in target plasma'

In ICF system see the waves increased with velocity' so

in system Z-pinch shows the potential become large at

( = 0, and the area of potential increases with velocity

in tokamak system.
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FiS. () The normolized ESP for single projectile ($) ,

thc normalized a-rial position (=-r-ut and the
normalized radiol position p, *,itlr Z=l ond ).=14.1. for
system ICF, (a) r-0.025, (b) v:3.025 (c) v=5.025.

FiS. (5) Tlte normalized ESP for single proiectile (Q) ,

the normslized axial position (=x-vt ond the

normalized radiul positiott p, with Z=l and 7=630. for
syste(t Z-pinch, (a) v=0.025, (b) v=1.025 (c) v=3.025.

Fig. (5) The normalized ESP for ingte proiectile (Q) ,

the normolized oxial posilion (=x-vt and the

normalized radial position p, with Z=l and )=1.4x106.

for system Tokamak, (o) v=50, (b) v=|00 (c) v=150.

Conclusion
Dielectric dispersion function is very important in the

presented work, the wake potential of proton has been

studied theoretically and analytical for group of
parameters in classical dielectric. Vlasove equation it's
one of important method to calculate the wake potential

in different cases in medium such as plasma because

contain mathematical expression on dispersion function.
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Wake potential increase with increase velocity that cause

to the perturbation in plasma, and the wake potential

increase with density for each system.
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Bubblesandfoamsareimpoftantfeaturesofliquid'u'fa"e@
Provides, the study of the movement of air bubble in the water and rising through the
channel(water hose) tight, with different diameters (0.4,0.5,0.7,1,and 1.2)cm, by using
image processing technology build a computer algorithms to analysis the motion in imige
planes for the successive frames for extract images of video clip using FUJIFILM.umriu,
considering the number of snapshot represents function of the time, and determine the

rising bubble location, speed and Acceleration . By using suitable processing for a
software package, such as programs (Ulead Studio 201 l, Matlab 2012b and rable
Curve(TC) version 5.01). After that using fitting processing to esrimate the best fitting
model for the motion parameters. Then comparing between the real motion parameter
deter as a function of times and the estimated values flom the estimated model. Where
have been found high a agreement between them.
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INTRODUCTION

Bubbles Known, it is a gas, surrounded by a liquid
membrane or solid, very thin. And playing surface
tension, essential role in the formation of bubbles,
surface tension, is a physical properfy, aftract particles
with each other, thus behaving liquid surface like a roped
membrane, make surfaces has a smaller space, thus take
bubble form spherical. Bubbles consists, as a result of
arent pressure or shaking out, and immediately remove
the pressure or shaking out or arent, pushed, gas bubbtes
rising to the outside to the top surface of the water[ l].
Air bubbles are used in chemical, biochemical,
environmental, and food process for improving the heat
and mass transfer. Bubbles play an important role in
many applications such as; the fermentation process, the
cooking processes, determining the rates of heat and
mass transfer and coalescence, the pipeline fransport
applications, polymer and sludge processes and others
[2]. The bubbles find uses in many process industries
such as in vacuum pan operation in sugar industries
which is an important process for the production of raw

sugar. A number of researches have been conducted
study the bubbles and its properties in different ways,
the following some of these studies as following:
Jeong-Mo Hong et. al.[3] in 2003, presented a new fluid
animation technique in which liquid and gas interact
rvith each other, using the example of bubbles rising in
water. ln addition to the flowing motion, the interactions
between liquid and gas cause buoyancy, surface tension,
deformation and movement of the bubbles. They
combine the volume-of-fluid method and the front-
tracking nrethod developed in the field of computational
fluid dynamics.
Hassan N.M.S.et. al.[4] in 2007, presented the bubble
rise phenomena in different low concentration polymer
solutions for higher Reynolds number(R"). The main
characteristics, namely, the bubble velocity, the bubble
trajectory and the drag relationship are investigated. The
results show that the average bubble rise velocity
increases with the increase in bubble volume for
different low concentration polymer solutions and the
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bubble velocity is not dependant on the size of the test
rig. In trajectory analysis, they seen that the smaller
bubbles show helical or zigzag motion and larger
bubbles follow spiral motion.
Jeong-Mo Hong et. al.[5] in 2008, presented a hybrid of
Eulerian grid-based simulation and Lagrangian
smoothed particle hydrodynamics (SPH) for the realistic
simulation of multiphase fluids, focusing on bubbles,
they used there heuristic bubble model, they could
generate natural looking computer generated bubbly
water.
Also Ho-Young Lee et. al.[6] in 2009, seeded

Lagrangian bubble particles in air bubbles and caused
them to move like molecules in order to create
turbulence and consequently simulate realistic fluid in a
grid based fluid simulation. In conclusion, the
contibutions of their paper is that it enables animators to
control various fluid motions by creating turbulence with
bubble particles and correcting the volume of air
bubbles.
Markus Ihmsen et. al.[1] in 2011, proposed a velocity
based heuristic that generates air bubbles for inflou's.
Thereby, trapped air is animated efficiently, i.e. without
explicitly simulating the air phase surrounding the liquid.
Also employ a simple foam model in order to simulate
floating air bubbles.
While N.M.S.Hassan et. al.[8] in 2012, propose a

comprehensive comparison of experimental results of the
bubble trajectory and shapes are nrade for water,
polymeric solutions and a crystal suspension.They were
seen from their study that the trajectories of bubbles
were sigaificantly influenced by the bubble deformations
and the surrounding liquid flow.
Our research is study the rising air bubble in the u,ater
basin, using image processing technology to bubble
tracker, to generate the trajectory of an bubble over the
time by locating its position in everl' fi'ame of video
typically, tracking over time consists of matching
moving bubbles in successive fi'ames, using FUJIFILM
camera. Then estimated mathematical models for rising
bubble motion ,location, velocity and acceleration as

function of the time.

Fluid Dynamic Definitions
In fluid dynamics, the Morton number (M,) is a

dimensionless number used together rvith the Edtvos
number(E ) or Bond number(8,) to characterize the
shape of bubbles or drops moving in a liquid or
continuous phase, The Morton number(M,) and Edtvos
number(E ) are defined as[9],

characteristic length measured in (m). The Morton
numbe(M,) can also b€ expressed by using a

combination of the Weber number(I/,), Froude
numbe(F,) and Reynolds numbe(&)[g],

w.3M.=fr (3)

The Froude number(F,) in the above expression is
defined as[9]:

v?
F, = ae (4)

Where v6 is the bubble rise velociry measured in ( m/sec)
and d,, is the equivalenr diameter measured in (m) of the
drop or bubble. A high value ofrhe Eotvos(E") or Bond
numbe(B,) indicates that the system is relatively
unaffected by surface tcnsion cffccs; a low value
(typically less than one) indicates th{ $rhcc tonsion
dominates. Intermediate numbcrs indicate a non-trivial
balance between the trf,o effecs, where weber
number(7.), and Reynolds numbe(&) are defined as[9]:

%=
pptd,c

(5)

(6)Re=中

Bubbles Motion and Types
The characteristics of bubble morion in liquids are srill
not well understood becausc many pararneters influence
the terminal rise velocity, rajectory and shape of
bubblesfl0]. As the bubble motion is a complex
problem, the degree of the complexity increascs with
bubble sizefi I ]. When bubble riscs through liquid, the
most resistance will be imposcd directly oo top and the
bubble first moves along a straighr vertical pafi and rhen
develops a zigt"g motion which conscquenrly can
change into a spiraling molion, at the same incidence as
the preceding zigzag[l2|. ln mosl reported studies, very
srnall bubbles (less than I mm) risc through water
maintaining their spherical shape due to surface tension.
The trajectory of these bubbles follows a straight tine
until it completes is journey[I3|. ft rhe orher hand,
considerable deformations are observed for bubbles with
diameters larger than I mm [141. This deformarion
occurs due to the increase in the variarions ofhydrostaric
and dynamic pressure over the bubble's surface[I5].
Therefore, large bubbles cannot remain sphericat and
deform into oblate spheroids first and then become
ellipsoidal, and with further increase in size they switch
into a spherical or ellipsoidal cap. Bubble motion such as
velocity and trajectory also change with the increase in
bubble size [61.
The bubble is not always rising in straighr parh. When
the bubble size increases, a str?ighr path turns inro
zigzag or spiral in fluids of small Morton numbe(M,,).
Then the path becomes nearly straight again for a
spherical cap bubble. Only a straighr path is observed in
liquids of large Morton numbe(M") [17]. Aybers, N.
M.et.al. reported different types of trajectories such as
zigzag, helical or spiral and rocking morionsl l8].
Haberman, W. L.et.al. also observed rectilinear ( R-

μl

ν 。 =響

島 (3。 )=θ
ι2△ρ

(2)

Where g is the acceleration of gravity measured in
(m/s'), plis the viscosit-v of the surrounding fluid
measured in (Pascal.sec), pt the densit.v of the
surrounding fluid measured in (kg/mr), Ap the difference
in density of the phase measured in (kg/m3), o is the
surface tension coefficient measured in (N/m), and L is
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(Renold's number)< 300), spiral and rocking
motions[19]. They indicated that the spiral path could be
either clockwise or counter-clockwise, depending on the
conditions of bubble release. The major axis of the
bubble is always directed perpendicular to the direction
of motion. Saffman, P. G. observed only zigzag bubble
rise motions as the bubble rises in water when the radius
of the bubble was less than I mm, but bubbles of larger
radius showed either zigzag or spiral motions[20]. Feng,
Z. C. et.al. verified various possible trajectories for
different shape regimes[21]. A single bubble can follow
a zigzag path at Re =600, accompanied with vortex
shedding behind the bubble. Under the same
experimental conditions, Yoshida, S. et.at. reported that
the bubbles can also follow a spiral rrajectory without
vortex shedding[22). Tsuge, H. et.al. reported that the
trajectories of rising spherical and ellipsoidal gas
bubbles at higher Reynolds numbers are identical[23].
The trajectories of bubbles are strongly influenced by the
bubble deformations and the surrounding fluid flow [24].
Bubble deformations and fluid flow could be explained
with dimensionless groups such as the Reynolds Number
(P*), the Weber number (1,y,), the Morton number (M,)
and bubble aspect ratio (E) tl6l,t25l. In fluid mechanics,
R" gives a measure of the ratio of inertial forces to
viscous forces and consequently quantifies the relative
importance of these two types of forces for given flow
conditions. On the other hand, l{" is often useful in
analyztng fluid flows where there is an interface between
two different fluids, especially for multiphase flows such
as bubble rise in liquids. It can be thought of as a
measure of the relative importance of the fluid's inertia
compared to its surface tension. The quantity is useful in
analyzing the formation of droplets and bubbles. The
dimensionless number such as M,,, is also used together
with the EOtvOs number (8,) to characterize the shape of
bubbles or drops moving in a surrounding fluid or
continuous phase. Edtv0s number(E ) is considered as
proportional to buoyancy force divided by surface
tension force[8],

-d*E=-t (7)
dh

Where d,,, is represent semi major axis, and d1, represent
semi minor axis. Usually, R* controls the liquid flow
regime around the bubble and l4tu, M,, and E characterize
the bubble deformations and bubble shapes. Therefore,
the influences of R, , I4/u and M,, are seen as important
for elucidation of the bubble traj ectories [ 8].

Bubble Shapes
The shape of the bubbles greatly influences the bubble
rise velocity and it has a significant role in determining
the rates of heat and mass transfer and coalescence.
Normally, a motionless bubble has a spherical shape
because surface tension minimizes surface area for a
given volume. When a bubble has motion, different
forces exist such as drag caused by the liquid, viscosity
of the liquid, pressure difference between the top and
bottom of the bubble as well as the wall effects. Mainly,
three types of shape such as spherical, ellipsoidal and

spherical-cap or ellipsoidal cap in free motion under the
influence of gravity are observed in Newtonian
liquids[8].
The shapes of bubble are related to the R., at low R*, the
bubble retains its shape as a sphere because interfacial
forces and viscous forces are much more important than
ineftia forces. Most bubbles of small size fall into this
category. The spherical shape of the bubble is shown in
the Figure(lA). The next category of bubbles is termed
"ellipsoidal"; these are oblate with a convex interface
around the surface when viewed from the inside. The
liquid viscosity may affect the bubble shape, stretching
the bubble out laterally, so that actual shapes may differ
considerably from true ellipsoids. However, the general
shape is comparable to an ellipsoid which is shown in
Figure(lBand lDX8l.

EGGE
Figure i."'o,purru ry)", oTtutti,t" rnop" iu Nrrionim
fluid[8J.

Large bubbles have a flat base or a spherical wedge,
which may look very similar to segments cut from a
sphere. They are heavily distorted from the equilibrium
shape of a sphere. In this case, the Reynolds number is
high and these bubbles are termed as spherical-cap or
ellipsoidal-cap, as shown in figure(lC)[8].

Determine The Bubbles Motion Parameters Models
A digital FUJIFILM camera (220-3X optical zoom-10
mega pixel) outside the water has been used in this
study. The work system show as in the block-diagram in
figure(2), design to determine the location r(x,y), change
in displacement (Ar), velocity(v) and acceleration(A) for
rising bubble in the water, in which the work was
divided into several steps, the practical work and detail
of the uses, tools, devices, algorithms and software for
each steps will be explain:
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Used Outs ide the uzter cirrnera to capture video

clip for rising bubble in basin water. then

extract still Image (frames) from these clip

Usiog tilead video studio softrvare.

十

Built MATLAB program to calculate the change

in disd_ac.srlle.:tlG[).veloc ity (v). and

Acceleration(A) as a function of motion time for
each image (frames).

十

Ve ri fi c ati on. Q g-{.oeALS{ 
. the-

theoretical and practical data for
(ArJ. (v). aod (A)

Figure (2) : Tlte Block diagram exploin the steps of
estimate the molion slalistic for rising bubble in the
water.

The following steps, explain the processing steps study:
l. Extract Still Images (frames) From Video Clip: Rising
bubbles produce by pumping a gas in hose then the gas

will be reach the terminal end of the hose at the lowest
depth of water in the basin . This gas after exit from the
hose will be produce a bubble move up ward to the

upper surface. Traditional digital camera outside the

water imaging was performed. Basin dimensions is
(80,37,50) cm' filled with water as show in figure(3a),
have been used five different diameters(D) of hoses
(0.4,0.5,0.7,1,and 1.2)cm. For constant space (k:50 cm,
distance between the camera and rising bubble), have

been taken video clip.
Using Ulead video studio 20 ll plus software to convert
video clip into still images (frames) this frames save in
JPEG format, these video clip each second converted
into 30 (fps). First frame f(x1,y1) started from the bottom
at initial time:0 sec, second frarne f(x2,y2) its time l/30
sec, third frame f(x3,y3) its time 2/30 sec...etc, these

images extract as a frame of time f(x,,y,). Thus determine
the difference between two points from, [f(x,-1,y ,-1)-
(x,,y,)] as shown in the figure(3b), to reach the surface
of the basin.

Figure (3) (a) lhe uscd basin : (l)bosin water,(2)rise
bubble,(3) tadilional comera (FUJFILM),
(1)hose,(5)ruler (6)source of light(b) The sketch ofthe
rising bubble in basin .

2. Analysis Algorithms: The first algorithm to compute
the scale factor (Scf) for the more visible frame image,
this is performed by measure the real value of bubble
diamete(d-,) by ruler putting in the basin through the
iself image, and determining the bubble diameter(dpi".r)
in image plane by selected rwo poins on the boundary in
the image by using computer mouse, see figure (4). Then
used distance law as in the algorithm( I ) to compute scale
facto(Scf), this scale factor can used in another
algorithm computation in this work.

Figure (1) shows the Doacd line in imoge plone to
delermine the bubble diomcler once monuolll' b1,

mouse in pixel unit and onother by ruler in cm unit
Algorithm (l) Determine of Scale foctor(Scfl lor the
frome image

LF:
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fiF
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L{!&
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at?..ih3a.t-.t.. kd crbad.r lari lla:. dt! pl@

r ltonrdcdrbgnpy.r3n(ucB!.!d&6irll Krldrrnr 6
A. i.. (r: f:!D roa d.,tl t-r i& larA (isi. rh. aA phu
KilD (ri

, ConTrr.6.L{tb - F.l Lr.6 tc.l!(r . r.l &J Fdi:r !i: 1. 1 ut q!

Jr--.J{m:;t
f- C.qi.sh36eLdi-t! tEct

*r .!*
, hlsl.
6. &.tdFe

The second Algorithm describe the process in detail how
can be calculate the rising bubble location r(x,y), change
of displacement (Ar), the velocity(v) and the
acceleration(A) for each frame image, by using
following algorithm:

Using Table Curve softqzre (TC) to

Estimate the best models for the (A$- (v). and

(A) as a flrnction of motion Time (t) and then

estimate tlte relatiou of these models with
bubb I e s d i as,e-t.e-r{D).

十
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.4lgorithm (2) calculate the location r(xg), change of
displocement(lr), the Velocity(v) and the
Accelerotion(A) of the moving bubble inside the water.
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3. Motion Parameters Modeling :

Used "Table Curve 2D Version 5.01" to fitting the
practical Ar, D and A data for different Diameter of
hose(D) to introduce appropriate mathematical function
for captured Ar, u and A data for the frame images.
This section contains the results of performing the
suggested algorithms for the images frames Ar, u and A
data fitting of a rising bubble in the water at constant
distance space k=50 cm(distance between the camera
and the rising bubbles), and various Diameter of hose
D:0.4,0.7,1, and l.2cm, see figures(5,6,and 7).
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Figure (7) slrows Accelerution(A) cm/sec2 as a functiott
af the time(sec) for various dionrcters D(cm)) of the
hoses in water.

69

二
==十

三
=||ニ
ニ
|===|:

:



Al- Mustansiriyah J. Sci., Vol. 27, No 2,2016

bt = -40218.83 + 11008.02D2ln(D)
cr = 108669.93 - 3l2l74.tSDz ln(D)

Where the eqs.(19,20 and 2l) representing the relation
between (ak,bk and ck)-parameters and Diameters (D)

for an acceleration of the rising bubbles. By substituting
these equations into (10) get mathematical model that

relates Acceleration (A), Time (0 and Diameters (D):
A

= (242.38 - 564.22D2In(D))
(-402 18.83 + 1 1008.02D2 ln(D))contiou" Ii[)) (r) ,oon, Acceleration(A) cm/sec2 os

a function of the time(sec) for various diameters

D(cm) of the hoses in water.

Table (l): The paramelers of the J'itting equations for
threefunctions

The relation between (ai,bi and ci)-parameters as a

function of the Diameter(D), using table curve TC

software obtain the following equations:

ai = 10.4 + 3.07 D2

bt=-0.07+016D2
ci=-ZB.IS-734D2

Eqs.(I1,12 and 13) representing the relation between

(ai,bi and ci)-parameters and Diameters (D) of hoses. By'

substituting these equations into eq. (8) get mathematical

models that relates change displacement (Ar)' Time (t)

and Diameters (D):
oJ.6D\t +

(20)

(21)

+I                t2

+(108669.93

- 37277+.75D21n(D))e-'. (ZZ)
Eq.(22) represent the mathematical model for the

acceleration(A) of rising bubble motion in water.

4. Models Verification: The verification have been

preformed by canceled the practical results for diameter
(D=0.5 cm) from fining operation in previous modeling
process. ln order to determine their values theoretically
from the estimated mathematical model and make a

comparison between the experimental and theoretical

data now will be reviewing the gnphically details for
the practical and theoretical for each functions (Ar,v and

A) of rising bubble, see figure(8).

(11)

(12)

(13)

67 = (10.4 + 3.07 Dz) +e0.07 +
(-28.15 - 7.34D2)e-t (14)

motion model forEq.(l ) represented the mathematical
Ar parameter of rising bubble in water.

While the mathematical model for velocity (v) paramel:i

can be estimated in same way of estimated Ar, tile
estimated parameter is as follow:

aj = -L1.46 + 2L.53D3 (15)

bi = 0.52 - 0.49D3 (16)

ci = t463.67 - 484.53D3 (J7)
Eqs.(15,16 and l7) representing the relation between

(aj,bj and c.i)-parameters and Diameters (D). By

substituting these equations into eq.(9) get mathematical

modelthat relates velociry(v), time O and diameters (D)

v = (-11.46 + 21..53D3) + (0.52 - 0.49D3)t
_".ln(t)

+ (1463.67 - 484.53D',)i
( l8)

Equation(l8) represent the mathematical model for v
parameter of motion for the rising bubble in water at the

constant space k:50 cm (distance between camera and

rising bubbles).
Also can be found mathematical model for Acceleration
(A)- parameters with the same way estimated in of Ar

and v, the estimated parameter is:

ax = 242.38 - 564.22D2 ln(D)

Figure (E) Illatching the practical grophic o, lclt sidc
ond theoreticol grophic st the ilght side (a) of fi,@)
Vetocity (u),ond(c)Acceleration(A) lor th e rising bubble
in woter.

As in figure (8) notes that the excellenl match between

the practical and theoretical curves, An error percentage

lr,u14 data and real vsrious Dismeler(D).

性
撻

(19)
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resulting befween the practical and theoretical for
Diamrter (D:0.5cm) tabulated in the table(2).

Table (2) Shows the error percentage resalling between

Conclusions :

From the previous results of the present work, a three
new mathematical models of obtained for the motion
parameters in captured images;

o First model: The change in displacement
(Ar) as in Eq.(la) its accuracy All%.

e Second model: The velocity (u) as in
Eq.(l8) its accuracy 0.19%.

o Third model: The Acceleration (.4) as in
Eqs.(22) its accuracy 1.89%.

It is clear that from practical work small bubbles
followed a helical motion while larger bubbles followed
a spiral motion. As the bubble size increases, initially,
the bubble follows straight path, attains its terminal
velocity and shape, then it switches to spiral path.
Addition to from the data notes bubble rise velocity
increases with the increase in bubble volume. This
confirming the validity interpretations of previous
research.
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ln earlier studies, it was demonstrated that the sensitiviry of conventional absorption
spectroscopy can be improved significantly by using Cavity Enhanced Absorption
Spectroscopy (CEAS). Sensitive liquid-phase measurements were made on the biological
solution such as Lyophilied Bovine haemoglobin in a I cm cuvene. The Cavity Enhanced

Factor (CEF) or the number of passes was calculated: 55 passes for the high reflectivity
mirrors were obtained. The sensitivity of the experimental setup could be determined by
calculating the minimum detectable change in the absorption coefficient omra and it was

7.6" l0-5 cm-'. The limit of detection (LOD) for haemoglobin was 3nM.
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INTRODUCTION

The measurement of the lowest optical absorbance

values is a continuous preoccupation ofthe trace analyst.
The improvement of the limits of the absorbance
detection for analytes by a conventional absorption
spectroscopy is a main challenge in the analyical
chemistry method development. In recent decades,

several absorption techniques have been explored for
making ulEasensitive absorption measurements at high
resolution such as Cavity ring down spectroscopy
(CRDS) tll and more recently Caviry enhanced
absorption spectroscopy (CEAS) [2J (also refened to as

integrated cavity output spectroscopy (ICOS) [3].
These methods have the same principle in u'hich the

light passes back and forth as many times as possible
between two high reflectivity mirrors of a stable optical
cavity. The mirror reflectivity will create a high number
of round trips within the cavity, resulting in an increase

in the path length which was inserted inside the cavity to
ten thousand times or more. In CRDS, the total losses

from cavity alignment, mirror reflectivity, and sample

absorption can be concluded by measuring the rate of the
decay of light intensity inside the cavity, known as rhe
ringdown time. CEAS does not measure a ring down
event, but the intensity of the light exiting the cavity.
The application of CRDS and CEAS for quantiarive
optical absorption studies on gas phase species has been
very successful [4] as the scanering and absorption
losses are significantly lower than the measurements for
liquid-phase and solid-phase species and thus a gresrer
number of passes through the sample can be achieved.
CRDS was applied to measure the absorption for liquid-
phase sample. A liquid sample requires a container such
as a cuvene to insert into the cavity. lnuoducing this
container into the cavity results in additional losses due
to the refleciion and dispersion from the surface of the
cuvette. These effects were minimized by inserting the
cuvetle at a Brervster's angle to detecl overtone CH
stretch in benzene in the pure liquid and hexane solurion
at 407 nm [5J. To date, many studies have been
reported to explore the possibility of using CRDS as a
detection technique for liquid phase [6-81. Recently.
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number of passes (CEF), the sensitivity of the setup and
the limit of detection of many analyes [0] or by direct
contact between high reflectivity mirrors and the liquid
sample by using the cell [1 1, I 2].
This study aims to improve on the sensitivify of previous
liquid-phase BBCEAS measurements. The experiments
will be performed in a I cm cuvette using an uncooled
compact charge-couple device (CCD) spectrograph.

Experimental Setup:

thirds of the maximum value. This maximised the counts
signal without the risk of saturating the detector.

Experimental Methodology
As noted before, unlike CRDS the absorption coefficient
in a CEAS experiment cannot be measured directly
without knowledge of the reflectivity of the mirors. The
absorption coefficient (a) cannot be calculated directly.
Therefore (o) can be calibrated by measuring the
absorption of a known absorption sample and can be
givcn by[13]:

0…y=1+器
I6 and I are the measured transmitted intensities with and
without the absorber in the cavity, I is the optical path
length through the sample in the cavity in cm, R is the
average calibrated high mirror reflectivity, e is the
wavelength-dependent molar extinction coefficient in M'
I cm'I, and C is the concentration of the sample in M.
A conventional single-pass experiment for low
concentrations can be expressed as:

(+) =1'*2.3o3ect (2)\ L/ singlspasg

The term ;l; .quut., to the cavity enhancement factor(1-R)
(CEF) relative to a single-pass experiment. For the
liquid-phase measurements CEFs are affected by the
absorption and scattering losses from the mirrors as well
as additional losses due to scaftering and absorption by
the solvent and the cuvette window. CEFs can be

calculated depended on eqn. I and 2 by using the
following equation:

εEF= (十
~1)cα

ν:ty
2 303 εε:

CEFs are calculated as a function of wavelength by the

gradient of the plot "f 
(9 - r) versus C. The e\ I I cavity

values are determined by using single pass experiment. /
is the path length of the cuvette which in our study is I

cm. As a result of increase CEF factor the effective path
length will be increased and can be calculated (196: I x
CEF). The sensitivity of setup a.;n is calculated by the
equation:

^ 2.303 A,48.S2;nA(*ir= (4)
rel f

LABSn,i, is the minimum detectable absorbance change
and it is calculated by the standard deviation in the
absorbance value as a function of wavelength of the
solvent.
The limit of detection (LOD) of analyte is usually
defined as a minimum concentration of substance that
can be measured and reported with 99% confidence that
the analyte concentration is greater than zero. The value
of the (LOD) of an analyte will depend on both e and the
path length of the measurement. In general, longer path
lengths and larger values of e will produce lower LODs.
(LOD) is the usually calculated from

ιoD=3×
αれ1.

2 303Xε

/

Figure l: A schematic of the experimental setup for the
liquid-phase BBCEAS measurements with an uncooled
Ocean optics specfrometer.

A schematic of the experimental setup is shown in figure
l. Atthough the light from the white LED was partially
collimated by the integrated optic this was not sufficient
for effective coupling into the optical cavity. Therefore,
the light was further collimated using a series of lenses
and irises. The most suitable iris apertures and spacing
between the lens and irises were empirically determined
by preliminary experiments to obtain the greatest cavitl,
enhancement with also the highest light intensity
reaching the detector. As described previously the

optical cavity consisted of two concave mirrors. The
mirrors were each mounted into a custom mirror holder
unit, with three micrometer screws. These allowed fine
adjustment during cavity alignment. The light exiting the
cavity was focused by a short focal length lens (f : 50
mm) directly onto the input of a 600 pm diameter, I m
length, 0.22 numerical aperture quartz fibre optic cable
(Thorlabs, UK). This was connected to the entrance slit
of the spectrometer by an SMA905 fibre connection. The
alignment of the empty cavity was achieved by the
iterative adjustments of the front and back mirrors
through the micrometer screws to obtain the maximum
intensify of the light reaching the detector. The empty
cuvette was inserted into the cavity at 0 degrees and the

cuvette mount micrometers adjusted to minimize the

absorption and scattering losses, followed by the front
and back cavity mirrors to maximize the output intensity
reaching the detector. This was then repeated with the

cuvette filled with solvent. An appropriate integration
time was chosen such that the intensity reaching the
detector produced a counts value approximately two

(3)
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Results:
Liquid-phase BBCEAS measurements have been

u"hi.r"d in a I cm cuvette for a Lyophilized Bovine

haemoglobin (sigma Aldrich, U.K) dye dissolved in

distilled water. All measurements were taken at the peak

absorption wavelength for haemoglobin with a white

LED and high reflectiviry mirror set. Table I summarizes

the measurements made in terms of the analyte studied,

the reflectivity of the mirror set used, the wavelength of
measurement, the CEF or number of passes obtained, the

calculated omin values for each measurement, the LOD

for the dye, and the molar extinction coefficient e of the

analyte at the wavelength of measurement.

Table I: A review of the results obtained in terms of
analyte,thc spcctrometer used the renec“ Ⅵty Of mirrors

iliil?:ffifff"#ll:'J.ii;'fiffi:ffi'.;il::';il :,^Y:::.'j.*.T:'"T'o 
ntio (tqt/r) versus concenmtions

sensitivity of setup oain, ard the LOD of the
plot of haemoglobin.

Analyte R> Vnm CEF s*JQm''
ulscusslon

LOD/M r/M-'cm'
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The absorption spectra of haemoglobin solution for a

series of concentrations (- 15 nM to - 150 nM) were

recorded by BBCEAS using a white LED as the light

source, the R > 0.99 mirror set, and an Ocean optics

spectrometer are shown in figure 2.

- 
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simple and similar to oonventional UV-visible
absorption spectroscopy. Measurements were made with
a white LED and the R > 0.99 mirror set. The CEF
values are limited by scanering and absorption losses

from the cuvette and solvent of -6'10-'per pass. The

value of sensitivity o* of setup with Ocean optics
spectrometer is relatively improved comparcd to the

conventional absorption speclroscoPy becausc lhe n -
values are inversely proportional to the total path length.

Therefore, the improvement sensitivity of BBCEAS is
affected by both the basc path length ofthc cuvene and

the number of passcs. The (LOD) value for haemoglobin
has been measured by using equation 5 and this value

depends on the sensitivity of measurement and also the

molar extinction coeflicient of the analye. A minimum
value of -3.1 , l0-e M was calculated.
The scnsitivity of thc expcrimcntal sctup could bc

improved in a numbcr of \f,ays. The simplest
improvement would be to increase the path length of the

cuvette. The CEF value could be increased by using a

higher reflectivity of cavity mirrors, which is leads to an

increase the effective path length, but there is not a

corresponding improvement in the sensitivity due to
increased noise from the uncooled CCD detector at

longer integration times. This could be treated by using
either a cooled detector which would allow the use of
longer integration times without the associated increase

in dark noise. Altemative methods for improving the

sensitivity of the measuremens could be by using a

more powerful white LED which is provided additional
photon flux inside the cavity; this lead to uee shoner
integration time or by using more efficient collimation of
the light source.

r!t ,!0
6ri.h.eF:t

Figure 2: BBCEAS spectra of haemoglobin in distilled
water in the range 450-750 nm.

Figure 3 shows a plot of the lineariry between the

intensity ratio (*) and concentration for haemoglobin

at 1*o= 519 nm and a range of concentrations from -15
nM to - 150 nM (recorded by BBCEAS using a white

LED as the light source, the R > 0.99 mirror set). The

inset figure shows an absorbance versus concentration

plot of haemoglobin. Three replicate measurements were

made at each ctlncentration attd llte error bars fur caclt

concentration represent the standard deviation of the

measurements. An error-weighted regression through the

linear plot of intensity ratio versus concentration yields a

straight line (equation of the line is given in fig. 3) with a

correlation coefficient R2 = 0.995.
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in C2, i.e. the second order derivatives blow-up in L- . The two steps finite diffcrence

scheme is used to compute the approximate values to the blow-up solution and times for a

numerical experiment.
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1. INTRODUCT10N
In this paper, 、ve study a fourth order nonlincar partial

differential equation which takes the follll:

0zu
n = fr.........(3) ,

w(0't)=w(1't)=0
w(r,0)=wo(r)=4(:)

2. Blow-up Rcsults
The local existence of equation (2), can bc guruttcod
(see [5,9]), moneoyer, unless w is uboundcd, thc
differential equation (3) has a unique solution, scc[91.

This leads to: equation (l) ttas a uniquc local classical

solution. While, it is well known dtat for large initial
function, the solution of problem (2) blows up in finitc
time at only a single point" sce [ 5,10,1!,l2l, which

means there exist T_(b P0, such that

=cp.11W(χ
,3)|=蟄 ∞

It follows that the solution of the general problem (l),
has to blorv-up in C2 -space atfD (the problem has no
global classical solution). In fact, sincc thc sccond

derivative becomes unbounded in finite time. this will
handle the continuity of solution. and eventually. the

solution becomes unbounded in equal or larger finite
time.
From above, we see that, in order to find the solution of
problem (l), rve can first solve problem (2) and then r,r'e

with the initial and boundary conditions:

u(0, t) = u(\,t) = urr(0,1) = urr(1' t) = 0
u(x,0) = uo(x),
where us is a smooth function, and uff(x)is positive

function in (0,I ).
Blow-up phenomena for partial differential equations has

been studied by many authors, see for instance Il-10]. It

is well known that the classical solution of this problem

can be continued in time, only if all the derivatives these

appear in the equation are continuous, which means, in

order to show that the solution of the problem blows up

in finite time ?" in Cz , it is sufficient to show that the

second order derivative blows-up in L-,

i.e.,,ln"ilr,.(*,f)l + co

Since it is not easy to deal with problem (l) directly, we

can deal with the second order reducing problem, which

can be got form rewriting equation ( l) as follows:

0w 02w-- - = =*w2, xe[0,1]'...'....(2)il 1xz
where
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substitute w in equation (3), and finally from solving
equation(3), we get the solution of problem (l).
Moreover, in order to compute approximately, the blow-
up time 16 of problem (l), we need only to estimate the

blow-up time of problem (2).

3. The discrete problem
In fact, liftle attention has been devoted to the numerical
study for problem (2), however, the numerical blow-up
times of problem (2) has been studied by some authors,
see for instance, [1, I l].
In order to compute the approximate values of blow-up
solutions and blow-up times of problem (l), we can use

finite difference operators to get the discrete problem of
problem (l) as follows:
For -Ia positive integer, we set J = 7/h and we defined
the grids

xy=ih, 0<j<J
andro = 0, tn+r = tn + kn, n = 0,1,..' where kn)
0, is the time steps, and we denote to the approximate
value of u and w at the point (x;, trr) by Ui,Wi
respectively.
We approximate the time derivative wr by the forward
finite difference operator, while the second order
derivatives by the standard second order centre finite
difference operators. Thus, problem (2) can be written in
discrete forms follows:

yy.n+t _ yy.n
JJ

-j

kn
喝11-2レげ+″;11

+(κ■)2.¨ ……(4)

レツT=レツア=0, ∀η

喝
°
=視 oχχ(竹 )

and equation(3)becomes

喝
η=

Чみ1-2げ +乾ル1

………(5)

υ『 =げ =0, ∀η

げ=2o綺 )

The somion ″η=(昭 ′昭 ′曜 ′… げ )∈

Rノ
+1,。fthe difference equation(4)does nOt C対 st for all

■∈Ⅳ, bccausc there exists m∈ Ar such that ッ/・

become unbounded for n≧ れ,see[1].

Remark 4.1
1t is clear that the solution of problem(5), υれ=

(υ『 ′υr,υ′,… ′げ )∈ Rノ
+1′

Can be computed only if レ,/れ is bounded

Dettnition 4.2

にt(″・ ).≧O be a nOnnegative solution of(4),wnh the
ume steps〔た.).20・ We Say that〔ν/・)m20 aChtves
blo、v―up in anite tilne,ifthcre cxist 7■ ∈ 7V′ such that

Sci.. Vol. 27, No 2, 2016

llw"ll* = maxo<r'<./ lwil
In fact, the numerical blow-up time depends on the

spatial grid h and also on the choice of time steps.

In [], under certain assumptions, it has been proved that
numerical solution of problem (4) convergent to the

classical soluti,rn of problem (2), moreover, it has been

studied the convergence of the numerical blow-up time
of the discrete problem to the theoretical blow-up time
of problem (2) , which means

i,*n-o T* = 7'a, and lim[7;n = w(x1,tn)

5. Nun,erical Scheme
The frnite diff:rence equation (4), can be rewritten in the

explicit Euler formula as follows:
wjn*' : rnwl't + (1 - 2r)w,n + rnwllr

+ (w1\2 .........(6)
where 6 = kn/hz

Wt=W;t=0, vn
W,o = us*r(xi)

It is well known that,rn < l/2 , is the stability condition
of the explicit Euler method for the heat equation. In [2],
it has pointel out that time stepping based on a fixed
step can lea,l to a different behavior from theoretical
blow-up properties. To overcome this problem, we will
consider the time step procedure considered first in []
as follows:

kr=rnin(+ #tr) ra
where a is a fixed positive constant.
It is well known that, for each fixed time interval [0,7],
where the solution u of (2) is defined and sufficiently
smooth, the numerical schemes (explicit Euler method)

considered approximate u with a rate of convergence of
0(T + h2), where 7 = max kr. Because of the choice

of k, we have a rate of convergence O(h"), as h --l 0.

The same order of convergence might be expected for
the numerical blow-up times.
For any n € N , in order to compute the numerical blow -
up solution of problem (l), and the numerical blow-up
time, we can use the following algorithm steps:

1- Use explicit Euler formula (6), to compute

{W"}n o and the numerical blow-up time for
w, f* : ET=o (k") , which can be taken at

the first,
wherelll4z"ll- > 19".

2- Unless l4l' is unbounded, substitute it in (5) .

we get a linear system and from solving this
system we get

u" = (ut,ui, ut, ,ur),
3- The numerical blow-up tinte

f,f =o(t,),can be taken at the

first time, where llUnll- 2 101s.

6. Numericalexperiment

n)0
for u,If =

In this section, we present some numerical

approximation to the blow-up solution and blow-up time
of problem( l), with the initial function uo(x) =

ム
“

た2

1‐

H‐

lim  ‖″nll∞ =∞ ,

増 =Σ雅0(た.)<∞ ,

where the time T,l, is called the numerical blow-up tirne,
and

77



A卜 Mustansiriyah J Sci,Vo1 27,No2,2016

ヂ
Sm π ,Whth mphes w。 (χ)=uざ (χ)=20 Jn πχ.

So iom the ma対 mum principles we can shoW that,thc

solution of pЮblem(1),u′ and the solution of problem

(2),w,are negat市 c and positivc functions in(0,1)

respectively,

sce[8,9].

Moreover,It is clear that uo takcs its minimum valuc at

the point χ=1/2,
while ug takes its ma対mum at this point.Therefore,

according to the knoWn blow‐ up resuits  for the

semilinear heat equation(sce[8〕 ), the b10W‐ up in

problem (2), occurs Only at a single point, which is

=1/2.
This problem win be s01ved numericany by using the

algorithnl,which was suggested in scction 5,with using

Matlab programming.We will consider different choices

for the positive parameter α  in thc time stepping

pЮcedure(7),in order to examine expeHmentally,if

there exists any rate of convergence for the numerical

blow‐up timcs With respectto the mesh sizeれ .

In tables(1),(2)and(3), w■ h respect to the

corresponding to meshes 10, 20 and 40 subintervals

respectively,cvcry four rows of the table correspond to

the use of indicated values for α in thc timc stepping

procedure(7).In the arst column,we shoW numerical

blow‐up times of problem(2),whiCh anse,Om using
explicit Euler method(6),and in cOlumn 2,we rerer to

the last iteration bcfore numerical blow― up occurs by m

ln the third column,we show numerical blow‐ up tiines

of problem (1),WhiCh arise ■om sol宙 ng the linear

systems(5),and in thc last column,wc refer to the last

iteration before numerical blow― up occurs by k.

In table(4),The erOrs in the numerical bow― up timcs,of

problem(1),are computed by using

ら=1場 =ず IⅢ…………(8)

WheК け retr to the numeHcJ bbW― up ume,wnh

respect toノ =l,W‖に場 reたrわ ぬe nume面 cJ bbw‐

up time,with respect to 2J

We will consider● ″o values fbr力 , た=10,andぬ =20

Table l,
Computed blow-up times for w and u, J=10

Table 2,

Computed blow‐up times for w and u,J=20

Table 3.

Computed blow‐up times for w and u,J=40

Tablo4,

Errors in the numerical bow‐up times ofu

ら=1場 ―サ|

α J=10 J=20

0.000413311032041 0.000117479121276

つ

´

●
Ｄ 0.000032451915306 0.000011396241530

l 0.001203991478460 0.000497978618510

う

¨ 0.004658952965603 0.001931284440■ 01

The next figures show the evolutions of thc numerical
bow-up solutions u &w,of problems (l) &12)
respectively, which arise Fom using F,ulcr explicit
method, for different values to J and c-

.         O  o          :

Figure l,

ノ=10,α =1,3∈ [0,Thl

α L :n Tk k

0082275767831658 18930

0082452564311300 3940 0082452564311301 4249

1 0083242065649699 0083242065649700 966

008534'269273309 23S 0085347269273310 255

α rn rt k

0082393246952934

0082441168069771 00824411680691'1

l 00827440870311 2124

α 1" in L K

00818624S6799616 3823 0_081862456'99617 4132

32 0082485016226606 1221 008248501622660' 1320

l 008444605'128159 0084446057128160

0.090006222238912 0_090006222238913
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x1014

Figure 2,

ノ=10,α =1′ ι∈[0,τd

Figure 3,

ノ=20,α =1/2,ι ∈[0,ηァ1]

Figure 4,

J=20, a=1/2,

Conclusions
From the numerical results, we can point out the
following conclusions

l- The numerical blow-up time of problem (l), is
mostly larger than the corresponding numerical
blow-up times of problem (2), and k ) m.

2- Decreasing the values of a,leads almost to
decreasing the number of iterations, (k and m)
until the numerical blow up occurs, and
increasing the numerical blow-up times.

3- The table of error (4), in the computed blow-up
times, that was computed using (8), shows that:
for a fixed value ofJ, the latest error can be get

where a = 1. On the other hand, for a fixed
2

values for a and J,wehave9r, < E,.
4- The figures (1-4) show that, the blow-up in

problem (2) occurs only at a single point and
that confirm the theoretical results see [4], also,
we can see experimentally, that, problem ( l)
exhibits fixed point blow-up.
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Introduction:
There are many important applications of approximation
theory, some of which are solving algebraic equations
and the interpolating to minimize the error in the
Lagrange interpolation formula. Theory of
approximation of functions has been studied throughout
trigonometric polynomials, spline functions and
algebraic polynomials by number of researchers, such as:

S. K. Jassim and E. S. Bhaya [9] (2002), obtained
standard method for the direct (Jackson) theorems for
the order of best multi-approximation by algebraic
polynomials from those for frigonometric
polynomials in the spaces lr(l< p < m) and they
provided inverse (Bernstein) theorems.

E. S. Bhaya [4] (2003), studied the constrained and
unconstrained approximation in the space Lo (l< p <
oo) and in her thesis she dealed with the extension of
constrained and unconstrained algebraic polynomials
approximation for the case (0 < p < l).

N. M. Kassim [5] (2004) , obtained some results
about monotone approximation in the space Le {0<
p < 1) in terms of modulus of smoothness.

B. M. Hussein [2] (2010), obtained some results
conceming approximation of unbounded function in
Lr,o-spaces.

A. A. Hammod tl] (2012), introduced rhe
estimation of any function (bounded and unbounded) by
the k-functional and he found estimation for positive
linear operator by new weighted modulus of continuity
in Lr,o-spaces.

R.F.Haassan and Sahib K.Jasim[7] (2014),study
the approximation of unbounded functions by Bleimann-
Butzer-Hahn positive linear operators in weighted space.
Now, we will list some definitions and theorems, which
we need to prove our results.

Definition (I), [8]:
An integrable function w(x) is called a weight function
on [a,b] if w(x) > 0, V x e [a,b], but w(x) * 0 on any
subinterval ofIa,b].

Delinition (2),ll0l:
The spectrum of bounded linear operator C is the set ol
all ), e K(scalar field) for which the operator ),1 - G
dose not have an inverse. The spectrum of a given
operator G is often defined by:
S(G) = {}, : }.1 - G is not invertible}

０
０
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Definition (3):

An.nbou.Cd function f on R and periodic on T , where

T' - f-2n,2r1, Lr.o(T') = {f I f i T' --+ R}, such that:

/ \1 P

rlfllo,"=l ilr(x)e-*' lPa i <'.: 0<p<,c
\.i. )

w(x) = €-o", o > 0 and denoted T" Ut tf'" space of all

trigonometric polynomials on T' of degree < n'

Definition G):
.j

I-et L(\ ) be the class of all functions of the form

Lp,o(T'), which have no spectrum in [-n,n]

L(T" ) = {felo,o(T'): f has no spectrum in [-n,n]]
sup

llfllp.- = *.r' ;f(x)e-"*l

J lt{u)r-"' lo au

llfll,,. = r'
uri'it 

" 
degree of the best approximation of f e I-p."(T')

is defined by: 
T*

En(f)o= inf{llf-Pllp," : P e ^n 
}

Definition (5)[3]:
Th. diff.*r.. 

"f 
f at a point x with step h is defined by:

^ilr(x)= 
tt-,,*-'(T)t,- -f h + *r)

Definition 6):
ft " 

*"igttt.a modulus of smoothness of a function f e
Le,"(T-) of order m is defined bY:

co,(f;6)"= sup {lAilf(x)e-"* | : lrrr <6, x e T'}

Definition (7t:

A" *b*rd.d function. f e Lo,"(T') and I, be the

identity oPerator at

x € T', then defined

If(x)e-"* = 1,*(f(x)e-") = ((x)e-o')'*1. = (x)e*"
...(i)

The averaging operator on [x - h,x + h], 0 < h < 2n is

bounded by:

l*in 11u1"-"4'
I*(x)e-"* - 2h -r-r' 

'

I

= zh 1qx+h; - f(x-h)l
f(x+h)-f(x-h)

= (x+h)-(x-h)
f(x+h)-f(x-h)

=2h
On other words:

I rtu )e-ouduBL (* - u )du
I*r,(xF* = T'

...(2)

I*1(x)e* = (fe{+ dn X*l...tf l

Remark: The following integral

-I- [ sitr)du
2rsi. - I

Proof:

2t

-n Ja;1ux, :l**
2f,s T' = 2rs -2r

/ st \ u 12' r' str \l-2r 2rl

-l.xjxl,, =l*JL*.^J
sh / an )

-l 
- 

I

- 2trs I zt / = t

Also, the differentiation D on l.r(xF* is defined by:

,:,'r,nff *f-"" - Il-l.rf(x)e*
D',(l|.nf(x)e-ox)-'x' 

2h

o(')1t1nr1*)e**) =

２＞
一

ＸＸ

・

・

　

　

　

ｎ

К

リ

ｅｔ

　

　

　

＊

０
０
　
　
　
Ｘ

呵　町　　＞，ｗｅ　
一げ

鉢
ｃ‐・ｈ，
　
嶼

は一一

〓ｒ．ｈぃ　
ぃ　　　。岬　　　・^^ヽ．〉

側　刊　　釉
　
一嗣

ｘｃｌ

ｄ
　
ｔ
　
＜ｌｘ，

ｉＦ

　

ｒ

　

　

‐
一
　
　
　
〓

士

ユ．
ぽ

ｘ＞

　

■

　

貿

Ｂ‐＜
　

Ｐｕｔ　
嚇

i (- r)'-' I Tl,:-*,rinr(x)e-o*
=(2h)*;o \ t /

= 126;*^fi' 
Il-rn'r,nf(x)e-o* 

.

Definilion (El.lI0l:
f e C(T) be a continuous function on T. The operators

Wi.r'.ur qx; are defined by:

/ztr\

t t- rt*-' !-1', ,.-,'ur(x)
r=o [zt) "'t'-nrr' '"'

wi.r,,rrqx;- \k/

(2h)*
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∝

て ,h,2k tx)=Ix-21:。

(~

Il,_lh=Il,ih

Der.′″θ″r9)「

If f∈ LP,α(T°),We deflne:

l)i`111キ

|IItihf(X) IIttiIXttLi‰鰤測
also Ftter'S means is deflned by:

%=吉 :。
ヽ

rrr`θ′。H64り ,/fθ′′

Ift rm)∈ c(1オ ),thcn:

‖ql≦ Fm(n+1)~m‖がm‖
|

where:

鴫 =liい
μ-OJ「 市

C(T)= {fl 食T・ →  R}such that f is cOntinuous
functiOn on T,whh:

‖11∞ = XCT I《 X)|

同 I=|ド “

H du

rrrιθ′徽 βり,/6ノ「

En_l(BI)l=krn「

where:

B;={f:[a,b]一→ R,such that ll〆
r‖

卜≦1}

1≦ p≦ ∞,r=1,2,.… ,kris a cOnstant.

動 ιθ′′″ の「

浪ir)躍略キ:鷺ll「

∈鴫まうJfてヴはmd
‖11α ,∞

≦Fm(n+1)~m‖がm‖

lα ,。。

where:

鴫=÷i←
゛̈ 0・ ll面

瞭ユ3鮒声猟千
Aλ wc havc r flxp≧ o,由en flXp≦

Since l【 x)e~α
XI>0

1《 X)e~α
｀
|≦ Fm(n+1)~ml(《 X)e~α

X)(m‖

CヽT°
|《X)C~α

XI≦
CヽT° IFm(n+1)~m(【 X)C~α

X)(m‖

‖ηL.∽ ≦Fin(n+1)myKtx)e αXメ叫
|

≦Fm(n+1)~nl‖ がm‖ α,∽ .

rrrιθrem r2)r

[11精)で

'l零
F・
州→ K`た

‐り¬ぃL艤

:鳳£鳳∫
n mbШ

“
d httm,tllus Цったa

t r-,)u-, H r,.,,,-u,nrt*r-*

wl.r,:r(x)e**= (t /

Lemma (l):

ll wi,zrrll",-=(',i)'+ar,p(r,sh)o, 0 <shk <2zr

if f e Lr."(T'),

ProoJ.
Since:

2k ['u)
t (- r)o-' fr (,,,-u,nr(x)e-o*

wi,n,zrf(x)e**- 
i=o 

t;l

ffi,t,'r-' 
(10)'1,,-.1nr(x)e-o*

_ 
(-r)k (',1)',I,-,)-' (',-){(r.-"" * si, x,)}

wj,r,,zr 
f(x)e-o* - 

(-')- ('J) afrkl. rlxp-"-Bi(u) du

If we take the norm of the two sided, we get:

旺 J隔 =卜が
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By using Theorem(B),We gCt

En-1(BI)1,。 =ヽn~r.

普翻蹴‖,血c mJn resuLs of山 aヽrticに aヽdメ ed

On unbounded functiOn of LP,α  and has been preSented

as[7].

告驚舞驚bomded m面On,f∈ %,。(T°),WC havα

帳Ψ臓「中⑭九rk

器 b…mtt mttL ttt Oご
ls bounded

From Derlnition(8),wc haVe:

可 ″ L駆オ IX Rザ ⊇
ム

げ

審

蜘 デ

Since

l:ェ hf(X》
~°ス

=(BI BfC~° XX).fOrfc L F.。 (■
~)

=((Bh― p)'fC~° Xヽ )

|IIl卜 f(・ )“o「 =‖ (BL― p)・ f li、∝

=Sup【 (Bユ ーp)。 fC~・ XK】

●CT

=i:署
11《

Bih~De―
m・

fe~α・)血

|

≦鮮∫К
BL~De_u卜uド(→ e―“

|

≦∫(BL―藤
~“al田中(x>~“

|

デ       ・CI

≦|:Bl― pll・.|lfl:。 .¨

Hence:

Ilbf(・)||・,≦ ‖B詰 ―pll。 |l f ll。 ,ェ

Using Theorems(1)and o),We get:

in亀 ‖Bl― plL,。 ≦F=_:け・‐:|IDl~:Bま 111.o  (4)

pe■ロ

and since:

⊇9BI(X)=(2h)~m△ th Br・ (x),s≧ m

then:~bl―
lDBふ(x)=Oi町 °~DΔ :ihBI←

→
(X)

=(2th2~1・
lΔ

tihBL(X)

rwe take the nornl ofthe■ ro sided,thm:

|ID(「
12Bふ

(X)|11,α =||(2illp l,1△ hゝBh(X)i11,。

=(2inン
5‐ 111△

ittBI、 (ヽ )::l …(5)

FFOm←)and(5)

in亀 ‖BL― plL,c≦ F:_1(n)~1‐
1(21b)~:~11△

lihBI(ヽ )i:。

Pc Fn

≦F"〈|)~3‐ K2hnt】 '・

111△¶BI10)i・。

Take s=38p三´
子

Ъh=βく却ヴ2,sh∝
:

.Ithf()lla工 ≦Ml111へ =8M=Brh.s,D

≦蜘 111・・・

WVe get:

登o,3,1)≦ i正
:‖

BL― plL.
peT.

≦4F』哺ド1

1
-肩

Hmヽ DCぶ恭

2二留Ц“⊃裁胃轟
Since:

二〔ごIil≦ 〔ご1)i(:〕

2

Since:

留=

=品 器
k:k(k-1):

Ck-1)kl(k-1):

k

k-1

主(fli〕
≦辛i吾:ム (:)2く

1

since,取КXroX=ヽイ.、 2■ ■3Xデ
ユニ

６
一ｒ

く
一
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一問
百

一

ｋ
ア
高

‘ヾ勢
．４

〓

動『
．嶋

By Definilion (7) and taking the absolute value of both
sides, yields to:

ir,.x)g- = lor".*n,,.-", -,i,-,,,=,llIlri,nr(x)e 
I

| =o i;l 
--l

臓 ≦

曲

中 α

Since:

lT:-1∫11)=III学
―て「T::キ≒可ァ

=。り〔轟―画素雨|

=Oり(鵡
- 1 キ
!(k・ 1)kl(k-1)!リ

=71:モ≒ヌ(1-Tt=)
=鵡〔鵡_上〕

り kα・ 1)1

=   (2k)! (11:T)

=器
(轟)=臓〕占

Hence:
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Hence:

Then:

ιι″″αρ),/3ノ「
Let the function f be derlned and bOunded in thc intcrval

[a,b]and lct k be a naturai numbcr,then:

ωk(lδ
′
)≦ ωk(lδ

′′
),fOr O≦ δ

′
≦δ

′′

ι(′′,っ″α rJり r

Let f∈ LP,α(T°),then:

ωk(lδ
′
)α ≦ωk(tδ

′′
),fOr O≦ δ′≦δ′′

Praグ
Sincc f is an unbounded ttnction,thus tx)C~α X iS

bounded
Using Lemma(2),we get:

ωk(lδ
′
)α ≦ωk(lδ

′′
),fOr O≦ δ

′
≦δ

″
.

E ιヽθrenl(4)′

Let f∈ L,o(Tt),then:
≦
 〔:[]FIα

ろk(ff3h)α
ヽヽ

||ど hsハ
…

０

ヽ

ｌ
　

ｊ

′

勁
面

ｆ

ｒ
ｒ
‐
‐
‐
ヽ

６
．

nrl>)

Proof:
Since f is an unbounded function, thus
bounded By Definition (10):

|≦甫
ヴユ`
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Sincehく 2kh,then usmgLemma(3):ヽe gO:

0,頑蜘)≦ OX12kh》

≦(2k+1)o③ o,■Om TheOrem(3)

Therefore:

『―調に,≦〒デ
qKf~｀口・3ⅨO・L

≦lili十二Ql(f'彗
F〕α・・

動 ιθr`ЙF f5)「

fこ LLασ')and O<A<1:then:
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(6)

From (6), we get:

E.(1)ュ ≦
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The aim of this paper is to hnd the numerical solution of multi-fractional order nonlinear
differential equation by using fractional operational matrices of order diflerent than the
order of the equation, with order of maffix is equal to the order of their fypes of fractional
Chebyshev polynomial.
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TNTRODUCTION

The multi-fractional order nonlinear differential
equation (MFNDE) arise in nrodeling processes in
applied sciences, as in physics, engineering,

chemistry[] and other sciences can be described very

successfully by models using mathematical tools from

fractional calculus, and concepts of ftactional
polynomials and fractional operational matrices

12,4,8,6).
The fractional operational matrices are usually difficult
to formulate it analytically, so, it is required to obtain an

efficient approximate solution of multi-fractional order
nonlinear differential equation (MFNDE).

One of the attractive concepts in the initial and

boundary value problems is differentiation and

integration of fractional order (K.Diethelm 2010) , (Fox

1968),(K.B.Oldham 1914). Many researchers extend

classical methods in studies of differential and integral
equations of integer order to fractional type of these

problems (X.Li 2012),(A.Saaadatmandi and etc. 2012).

One of the wide classes of researches focuses to

constructing the operational matrix of derivative in some

spectral methods. Recently, a lot of attention has been

devoted to construct operational matrix of fractional
derivative [ 1,5,6,7].

This paper has presented the solution of multi-order
&actional nonlinear differential equations with mixed
boundary conditions using fractional operational

matrices with different type of order of the equation and

given the examples to illustrative the methods. Also
different fractional operational matrices, one as

originally and second as axillary orders explain in some

examples.

Some Kinds of Fractional Order Chebyshev
Polynomials

We introduce the fractional order Chebyshev
polynomials of first, third and fourlh kind

T,i*r(x):2(2x-1) T,i(x) - Tn-, (x) n:\,2,.. (l)
And,
vi*r?) =Z(zx - t)vJ(x) -vi-r@)' n= L,2,..(2)

with,
wi*r?) = 2(2x - 1')wi G) - wi-rQ), n = 1,2..(3)

by, changing the variable x = rowhich a )
0 in( I ),(2)and(3) we get,

r. TiQ\ as fflr;.
2. Vi Q") as Vf (x) .

3. W",iG\ asW;1x1.
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From the reculrence relation ofthe shifted Chebyshev
polynomials of all above kinds, can be obtained the

following reculrence formulas :

i.Tf*r(x) =2xd Tf (r) -T#-r(x), 1= 7,2,...
.............. (4)
where 7f (x) = t ,T{(x) = Zxo - |

ii.Vf,*r(x) =2(2xd -t)V,{(x) -Vi-rQ), n=
!,2,... ........(5)

where 70"(r) = l. ,V{(x) = 4xd - 3

iii.frf*r(x) :2(2 xq - t)Wf (x) - Wi-rQ) , n =
7,2,"' '...(6)

wherefi{(x) = l. , Wf (*) = Zxa + I
L,emma(l):
l. Tf (x) are orthogonal functions with respect to the
weight function

oti,@) = VLr,t-i,-r,and 
we have

-1 _

J, r#Q) 'r#G) ' ai,o(x) dx =(0 n+m
) nc' ... .....(7)t; n=m

where, ,, = {1 ii ; f ?
2. Vf(x) are orthogonal with respect to the weight
function

a|o@) - x"-1,|EF;=T-Y,and we have

(u tI n+m
......(8)
3. W,{(x) are orthogonal with respect to the weight
function

ai,r!) - *a-r,f ,ii , and we have

-1- (0 if n*m
J,w,f (x).w,SG). @i,o?) o* = t* i'f n = m

.....(e)

Proof:
l. by taking t = xd and dt = axo-rdx, substituting
these valued in

1■ (χ
α

)・ 鴫 (χ
α

)・ ωi,α (χ )・ αχα
~ldχ

=

伴子1重鵞…(1の

αJ∫ 7 (χ )・τ席(χ )・χαvχ _2α _l dχ ={:: :′  111

l177(χ )・τ席(χ )・ ωl,α (χ)dχ ={:: |′  111

稔∬柵 ∫=χ
α and αt=αχα~蹴 ,sub亜mmg

l晴 (ι )・ %1(3)・ ω:(ι)dι =I臭
 1重 撃

we obtain,

1喀 (χ
α

)・ 略 (χ
α
)・ ω:.α (χ )。 αχα

~ldχ
=

僣子111-0
α
l■
嘲)F・ Xa_l dX

=:」 111

αl暉ω・晴ω・妻

「

ザ→と=

{: |′ 1二 1

α
」117F←

)。・ミ  (χ)。 χα~1・ J(χ
―α-1)-l di

1昭 ←
α
)。 鴫 (χ

α
)・ C.(χ )・ αχα

~ldx=

僣」111却⊃

ル0昭0多… …
=|:」

111

α
ll畔

←)。 昭 (χ )・ χα-1・ Vx―α-1歳

Lemma(2):
l)The fractional-order first kind Chebyshev function

Tf (x), has precisely n zeros in the form:

ta=(撃

)=
……………(14)

と
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m = L,2,...,n.

.… ……(15)

3)The fractional‐ order forth kind Chebyshev ttnction

″f(χ),has precおely n zerOs in the form:

螺=(岬I 時… ・

Proof:
l)The shifted Chebyshev polynomial of first kind fi(x)
has n zeros

χ771=(上 :l!:量 2」

)

m: L,2,...,n.

SO,電 (χ)Can be wrttten as

町 (χ)=(χ ―χl)(χ ―χ2)・ …(χ ―χれ)

…・…・…………(17a)
changillg of variablc χ =ι

α in(17a),yieldS

ηKι)=(ι
α―χl)(ι

α一χ2)… (ι
α―χ.)

……・…・―・(17b)

so,the zeros of驚 (ι )額e,

ι″ =(χ m)五 m=1,2,...,n
… …… (17c)

2)Thc shined th静d鳳nd Chebyshev poけnOmね l晴 (χ )

has n zeros

ιm=(撃

)=

χれ=(lilll三][)

2)The iaCtiOnal― order third kind Chebyshev functiOn

昭
2(χ

),has precisely n zeros in the fom:
so, the zcros ofフッf(ι)arC , 3m=(χ m)I m=
1,2′ ・̈,71   …… (19C)

Remark(1):
a‐ For any function f∈ ι%α l Wc wrttc

r=Σ ttЮ ブ%「■(χ),  Witれ  几=甜
・…・・……・(20)
whcre,九 is the expansion coefflcients associated with

thc family〔 τ√).

b‐ For any function√ ∈ι%α WC write

r=Σ鷹。几蒔ミ(χ)′  ンソ[ιた ん=‖≒:†::竺

… … … .(21)

where,几 k the expansion coefrlcients associated wれ h

the family(レ f〕 .

c¨ For any function f∈ ιttα 4 We Write

r=Σ離=0几耐ミ(χ )′  レツtth ん={;『
liL

・…・…・…・(22)
where,rk are the expansion coefflcients assOchted with

thc family〔 フ驚「).

The Operational Matrix of Fractional Derivative:

Let,

1-  可(χ)=(7(χ ),T(χ ),… ′驚(χ )〕
7.

11- 厖(χ)=〔暉(χ),晴 (χ )′
…ち聯(χ )〕

T

lll-   7石 (χ)=(Rミ(χ),Rミ(χ ),・ ′̈Nミ(χ ))T.

and χα(χ)=(1′ χα′χ
2α

′…′χ
Nα

′)T
wc obtain,

a…     :弓 :(χ )=F(1)χα.

….… .… (23)

Or T(χ)=Σ鉾。4∫
1)χ厳 `=0,1′…ちⅣ.

b‐   厖(χ)=F(3)χα.

・… …・……・(24)

Or スα(χ)=Σ鉾。4∫

3)χ :α   `=0,1′ …,Ⅳ .

C―   レ‰(χ)=F(4)χα.

…・…………・―。(25)

Or ttα (χ)=Σ鉾。4∫
4)χ厳 :=0,1,…′Ⅳ

Thc iactional dc減 vat市 e of Order λ ofthc vector Ъ(χ ),

7,(χ)and Nt(χ )can bc exprcssed by,

1.  Dλ可(χ)=△
λ
可(χ )

… …… (26)

2.    Dλ 啄(χ )笙 △λ4(χ )

………… (27)

3.    Dス iマ『(χ )冬 △λ″Ъ(χ )

… … … (28)

wherc△λ is the(■ +1)(■ +1)operatiOnal matrix of
fractional derivative.

(16)

m = 7 ,2 ,... ,fL.

SO,41(χ)Can be written as

晴 (χ)=(χ 一χl)(χ ―χ2).… (χ 一χ.)

………・…・(18a)

changing of variable χ =ι
α in(18a),yieldS

イ (3)=(ι
α―χl)(ι

α―χ2)・
¨

(ι
α―χ.)

………………。(18b)

so,thc zeros of印 (ι )arc

ι凛 =(χ m)西 m=1,2,...,fl
… ………… ・(18c)

3)Thc shined foutth kind Chebyshev polynomialレ クT(χ )

has n zeros:

Thenフィf(χ)Can be written as
Nミ(χ)=(χ 一χl)(χ 一χ2)・

・・
(χ ―χ.)

… …・…・(19a)

changing ofvariable χ =ι
α in(19a),yields

叫F(ι )=(ι
α―χl)(ι

α―χ2)¨ (ι
α―χη)

―・………(19b)
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Lemma o),16]:
Let,た =[(ιたθ ιαrgθst intθθθr suCれ ιれat たαく

「λ184/ο r α∈IV_0@&√θγ α¢Ⅳ α71d α<[λ〕)1
…・…・…・・・。(29a)

Then,wc havc Dλ χα(χ)冬 △λ.χ′(χ )

where ttλ  is the following(71+1)(■ +1)diagonal

Obviously, for i = 0,1,2,"',k , w€ have

bij = now for r ) k approximate rio-r by

terms of fi-actional-order Chebyshev series, we

χ
"~λ =Σ鉾。動・T(χ)        (33)

By(23),we get

aノ =:彙 lχ "~λ
・T(χ )・ 面議可 dχ

=十
111χ

ta_λ .Σ
:=。 rr・′・

17〒当扇電言dχ

where,

CJ=〔
: |二 :

=岩・Σ:=0ル lχ"―
λ・χ′α.コ■可dχ

=:彙・Σ′=0ル lχ
αいの一λ-1.1が可dχ

=議 瘍=0ル f(4)枷“"刊・

tlttdu

==L・Σ′=。 /J′ .瓦"肩

|::ま1lll=du

'Ⅳ  =再争・Σ′=。 rJ′ J「
ff吉:票華熟

dt

…F.tf′=0れ 3(:Ci・の一金+:,:)
=台・Σ′=OrJ′ |モギ七卓ilも|

b‐  Obviously,  for  i=0′ 1,2,…。った  ,  wc havc
たIJ=0,now for i>た approximate χ:α ~λ

 by

(Ⅳ +1)tel‖ Is of 6Mctional‐order Chebyshev

serlcs,wc 8Ct

Sct,Vo1 27.No 2.2016

″

ａ．
助

matrix
r00"'0L
l: 1' : " :

r^=lo #Hfr+ o
I
lr .' : " :

I' r(/va+r)
Lo o "' r(n.t-t)

.… .… 。(29b)

耀 (χ)=[0′ …
・

0,χ (た +1ン ~λ
′χい 2)α―λ″…,χ

Ⅳα~λ

lT

Lemma(4),〔 61:

wc have,χ′(χ)=BυF(χ)

where B=(blブ )iS the f01lowing(■ +1)(■ +1)matriX,

biノ =

Theorem(5):

a‐ We have,χ′(χ)笙 DT(χ )

where,  σ =(θり)iS the fOllowing(■ +1)(■ +1)
matr破 .

θ:ブ =

々

Ⅳ

　

．，
Ⅳ

′
　

，
　
２

　
　
，

一
　

¨
　

＋

　

¨

１
，
１
′

た

１
，

０
，
Ｑ

ｌ
，
０
，

〓
　
一一　
十

〓

“
仁
Ｕ

た

．ノ

〓
Ｆ

ヽ

１

ヽ

Ⅳ

た

Ⅳ

　

．，
Ⅳ

，

　

，

　

２

　

，

１
，
１
，

た

１
，

０
，
０
，

１
，
０
，

〓
　
一一　
＋

〓

“
缶

）

た

。ノ

Ⅳ

た

Ⅳ

　

．，
Ⅳ

′
　

，
　
２

　

，

¨
　

¨
　

＋

　

¨

１
，
１
，

た

１
，

０
，
０
，

１
，
０
，

〓
　

一一
　

＋

〓

“
缶

）

た

。ノ

〓

Ⅳ

た
Ⅳ

２
，。
川

¨
　

¨
　

＋
　
¨

叫

０
，
‐
，．

・
，

た

０
，
１
，

〓
　
一一　

＋

〓

”
仁
υ

載

．ノ

0

1:=

(・―,■ +∋

lい -1-:+→

χ
:α ―λ

≡ χ
α一４れ

″
▼≫
ん
ブ〓。… 。(30)

b‐ We have,χ′(χ)=″・晴(χ )

where,  ″ =(たり)iS the fOllowing(■ +1)(■ +1)
mattix.

たり=

.… .(31)

c‐ Wc have,χ′(χ)=R・ 叫α
(χ )

where, R=(rtプ)iS the fO1lowing(■ +1)(■ +1)
matr破 .

■′=

ぬけ=雫 fノ
αJ・イω・χα‐J←‐―⇒→と

=¥J∫ χ:α ~ス・Σ′=。■′・χ
α-lV(χ ~α -1)-l dχ

=等・Σ′=。んlχ "―
λ・χ腋.χα-lV(χ ~α -1)-l dI

=等・Σ′=。んlχ“
:J+=卜λ-1.v(χ―α-1)-l dχ

=子・Σ:=。ル16(χ′:,′,α ,λ )

…・…・…・(36)

=午 :Σた。んf【4)14・

Itlp― A_l.

器
イ u

=:・ Σ′=。 1′ 兵FiliIII111:i::・ du

…・…・…・(37)

(35)

… .(32)
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→
'却

んf鮮 硫

=i・ Σ′=。 1′・β
((ι

+ι)一 :一 :十 :′
―

:)

=≠ Σ′=01′・臨
c‐  Obviously,fOr i=0,1,2,… ・,た ,wc havc rtブ =

0, now for some `>た  apprOxiinate χ:α ~λ
 by

(Ⅳ +1)telllls of tactional‐ ordcr Chebyshev
serles,wc geti

χ滋~λ ≡Σ,L。■ブ・Zα (χ )

… …… …(38)
by(25),we haVe

・ブ=等イχね
―λ・zα (χ )・ χα~lVχ ~α -l dχ

=午 lχ
厳―λ・Σ′=0ル・χα~lVχ―α-l αχ

=等・Σり=0んイχ滋
―λ・χ″.χα-lvχ _α -l αχ

=等・Σ′=。ルイχαC・ +・ )―スー1.vχ―α-l αχ
=等・Σ′=016(χ′ち′′α′λ)αχ

(39)

=等・瘍=。 1だ [島)14・

~‐

:(赤):‐
・だ称山

=千・Σり=01′ f(T静)∈

+:+1)―

'―

:+;-1

α複

=千・Σ」=0ルボ
(1+.ゲト各+2・

du

…・…・…・… (40)

=二1・ Σ′=。 1′ :マ
講

・
:ι

~:dι

=千・Σ′=。 んボ講
・αι
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(1+lt 2)2

6=(θげ)′
〃 =(れ jブ )α・

α R=(■ブ), are given in
theorem(5),and△λ

 iS g市en in(29b)

Praグ
a―  、ve can write λth order iactional dcrivative of

L(χ )aS
Dλ■(χ)=F(1)Dλ χα(χ)=F(1)△

λχ′(χ )

笙F(1)■・6.■ (χ)=D(λ )・ ■(χ )

b― wc can wrle λth Order iactional der市 at市e of■ (χ )

as

Dλ亀(χ)=F(3)Dλχα(χ)=F(3)Aλχ′(χ )

笙F(3)Dl.〃 .路 (χ)=D(λ )・ ■(χ)

(C)haVC the same prove in(a)and(b).

Example(1):
Consider the following multi― iactiOna1 0rdcr nonlincar

diffcrential equation,

D3u(χ)+D7u(χ )+22(χ)=χ 4

…・… …・…。(45)
with nlixed bOundary conditions,

■(0)=0,■ (1)(1)=2,■ (2)(1)=2

…・… …………(46)
To flnd thc approximate sOlution with m=3,α =2
the ordcr of可 (χ)poけnomね l,Such that exact sdutbnお

ッ(χ)=χ 2.

::輩∫ドl:1紺
°宙・

“
み申

・…・…・… …・…・(47)
also,from(23),we haVe

可:(χ)=F(1)χ2

lil

(41)

０

０

０

３２８

０

０

８

４
一

・
１

１

０

２

・
８

・８

Ｊ

Ｈ
ぽ
口‐・．‐．‐・．ｏ
ｏ８
・４８

．２χα．．彎“　．．　］】中̈抑̈

８χ

α
．

２χ
３

　

　

　

　

　

　

＞
〓
　

　

一
ｍ＜

Ｆ

Ｉ

Ｉ

Ｉ

Ｂ

　

　

　

　

　

　

Ｆ
＜．

　

　

一

Ｆ
ｒ 。

=子・Σj=01ク 3(:′ :十 ι―:+:)
=諄嵐ル

器
・

Theorem(6):

Lct■ (χ),る (χ)and R(χ )be iactiOnal shitted
Chebyshev vcctOrs rcspcctivcly,Dλ  is thc(■ +1)(71+
1)OperatiOnal matr破 of iactiOnal dcr市 at市e of ordcr
λ>O in caputo sense and α∈Ⅳ00r α>「λl Whcn
α∈Ⅳ then:

a― Dλ =F(1)Д
λσ■(χ) for iacaonal order

Chebyshev     pOlynomia1     0f     rlrst

・…・―・… ……・(42)

b‐ Dλ =F(3)△
λ″ 路 (χ) for iactiOna1 0rder

Chebyshev     p01ynonlia1     0f    third

・…・…・…・―・…。(43)

c‐  Dλ =F(4)Д
λR R (χ ) for fractiOna1 0rdcr

Chebyshev    p01ynolnia1    0f    fOurth

… … … … (44)

σ=|キ
色 :|:: Ъ跳が

…… …・… … (48b)

0

0
-0.01

-0.0017

shitted

kind

shined

kind

shifted

kind

From (29b),N=3,k=l,α =2 and=:,WC havc
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IIは 141っ 1抑
by substituting(48)(a),0)and(C)in(47),we get

D==F(1).△ :・ θ.T2(χ)=

隆墓3 1れ評篤A31轟」
Lχご血l」

-0
by using the frst root of χ

α
=:of the polynomね l

馳焼琴1呪勝胤ξ胃撃置ヒVLQハ
… …(50)
FЮm(46),we obtain

2(0)=Q― Q十 ら一ε3=0
……………(51a)

2(・)(1)=4 εl+16ら +36Q=2
…・…………。(51b)

2(2)(1)=4Q-80ら -444Q=2
…………・̈ (̈51c)

From(50),(51)(a),(b)and(C),We Obtain

σ。=0.5000,ε l=0.5000,ε 2=ε3=0・
Then,the approxirnate solution is

y(χ)=0.5000+0.5000(2χ
2_1)+0=0.5000+

χ2__0.5000=χ 2

Example(2):

Consider the follo、 ving inulti‐ fractional order nonHnear

differential equation,

D4.(χ )十 Ditt(χ )+u(3)(χ )=χ
9

…・…・…。(52)
Wlth FnlXed boundary conditlons,

2(0)=0′ u(1)(1)=3′ u(2)(1)=6′  lt(3)(1)=6

…・̈・……・(53)

To flnd thc approximate solution with m=4,α =3
the order of iactional shiftcd Chebyshev polynomial of

third kind such that the cxact solution is y(χ )=χ
3.

By using equation(31)and lemma(3)with(43),wc haVC

D=≡ F(3).が .″ .73(χ )

…… …… (54)

also,■om(24),we get

厖(χ)=F(3)χ 3

0  0
0  0

0

0

0

0

0

「 (Ⅳα+1)

「 (Nα +1-λ )

０

０

０

０

０

o  770.5041
0

0

。(55c)

0
0

0

0 ５

０

０

０

０

４０

０

　

　

　

　

・

０

０

０

２６

０

７

一
２Ｄ

by substituting (55Xa),(b)and(c)in (54), we get

=F(3)。
五】.″.尾 (χ)=

:  :  : |
:鷺帯畜畿i諄 J量:帯 l

0          0
0          0

-50コ45392  -107…
-1`1310●2  -39“ 5."“ 7
-32"2X t03 _`“stX 100

(56)

■om ushgthe nttt ЮOt Of χα=:oftte pOlynomね :

昭:+1_λ (χ),Substituting this root in(52),wc get

125956.591462‐ 卜163874.1185c3+
23052154.5164+

(60~C2~63)3=0.4218      .… .(57)

―

―

Ｉ

Ｊ

・７
ｍ

・５響
μ

・“一̈
一

“
μ
％
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From(53),we obtain

c。 -3 εl+5ε2~763+964=0
… ……… (58a)
1261+3662+7263~510ε 4=3
・…・…・…・…・(58b)
2461t360θ 2~卜 1584ε3+4560ε4=6
… … … (58c)
24 εl―卜1800ε2+1915263+9873664=6
… …… …(58d)
By(57),(58)(a),(b),(C)and(d),We get

c。 =0.7500′ εl=0.2500′ ε2=ε3=ε4=0
Then,the approximate solution is

y(χ)=0.7500+0.2500(4χ 3_3)+0

=07500+χ 3_0.7500=χ 3.

Table (l)
Approxilatc

solution、 'iぬ

α=15

Approxinne

solution、 、ith

α=25

Approxinmre
solution rrrth

a =3

Exact
solutiorr

‐00002152 0013 0001 0001
0002415 0032 000S 0008
0014 0073 0027 0027
004 013S 0064

025= 0125 0125
0159 0354 0216 0216
0266 o507 0343 0343
0411 0692 0512

0 ′29 0729

Exomplef3):

Consider thc fo1lowing multi‐ fractional order nonlincar

differential equation,

DSu(χ )+Dラ u(χ )十 tt4(χ )=χ
16

…・…・…・……・(59)
with mixed boundary condition,

u(0)=0,■ (1)(1)=4′ 複(2)(1)=12,複 (3)(1)=

24′ u(4)(0)=24  …(60)

To flnd the approximatc solution with n=5,α =4
the order of iactional shifted Chebyshev of fourth kind

such that the exact solution is(χ )=χ
4.

By using(32)and lCmma(3)with(44),we obtain

D=冬 FO.が .R.元
(χ )

・…… … …・・(61)
by(25),we obtain

ツツト(χ)=F(4)χ4

(4)_

1

1

-3
5

-7
9 ２

０

０

０

０

０

５．

F

(29b),N=5ｍ

　

　

　

ｏ
ｏ
ｏ
ｏ
ｏ
ｏ

Ｆｒ。

´
ｉ

Ｌ

Ⅸ

＝

「

＝

Ｆ

。

・

一

¨

一

一

　

　

　

　

一

・・̈一̈̈
・・　。。一̈一一

一̈一・。一一一一　‐‐‐̈̈̈

0       0

2      0
0      8

-14  -16
48  -32

-110  272

O     o
O     o
O     o
32    o

-128  128
96  -768

0     0
0     0

-003   0016
0035    -00o22
00035     0007フ

ー0 019     0 oo46

(62b)

…… …(62a)
From(32),we haVe

″ =11[:ョ

|::。 ::[

0

0
-00098
000070
-00002
00018

,k=1,α =4,and λ=
9

】'WC get

0

「 (:ん ,1,α +1)

r"+1ン・ 1→

(62c)

by substituting (62)(a),(b)and(c)in (61), we obtain

,om using thc flrst root of χα=÷
 of thC pOlynomial

レ嘱 +1_λ (χ),Subsdtudng thお root h(59),wc ObtJn
-9793.118362t105638.498363~卜 2210690θ 4+
755000065+(60+2θ l-62~263+ε4+265)4=
00625 … …… 。(64)
By(60),we get

εO+εl-362+5ε 3~764+965=0
… …… …… (65a)

861+6462+20063+44864+84065=4
……・… ……(65b)
2461+44862+3160ε3+1260864+3682465=
12  .… .(65c)

4861」卜268862+36528ε 31卜 25152064+
113707265=24 .… .(65d)

4861-卜 13440ε2~336ε 3¬卜115264~264065=24
… …… (65c)
From(64),(65)(a),(b),(C),(d)and(C),We havc

6。 =-0.5000′ εl=0.5000,62=63=ε 4=65=0
Thcn,thc approxirnate solution is

y(χ )=-0.5000+0.5000(2χ 4+1)+0

=-0.5000+χ 4+0.5000=χ 4

０
０
０
０
０
刈銅

０
０
０
０
”
０

ｏ
ｏ
ｏ
詠
０
０

ｐ
“
ｐ
わ
ｌｏ
ｂ

D

〓

９

叫
・
χ４
χ８
χ・２
が
χ２。

７

χ
百
＝
＝
＝
＝
＝
＝
坦

α
一

・１０

０

０

０

０

０

５‐２

に
υ
　
χ

　

一
一『７２χ２α００００‐２８・７６８

３２ χ

χ
４α
．

７６８ χ

０

２

０

・
１４
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・
・１０

８

　

一

・ ２
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ｌ

ｌ

・
３
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CONCLUSIONS
The fractional operational matrices of fractional

derivative of some types of fractional chebyshev

polynomial depending on value of the orders have been

given to supported the mixed boundary values multi-
fractional nonlinear order to obtain the best numerical or

exact solution some time.
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Making use of a linear operator, which is defined here by means of the Hadamard product
(or convolution), we introduce two novel subclasses Mo,r,tlp, A, B, Al and l),o,r,711, F| ot
meromorphically multivalent functions. In this paper, we obtain coefficient estimates,
distortion theorems, radii of starlikeness and convexity and partial sums for the class
Mo,r,tlp, A, B,1). We also derive many interesting results for the Hadamard products of
functions belonging to the class Mo,r,tfp, A, B,1).

INTRODUCTION
Lct Σp denote the class of functions ofthc fornl:

(ar*n > o,p
€N), (1)

、vhich arc meromol・ PIliC p―valcnt in the punctured unit

disk △拿=(z∈ C:0く IZI<1)=△ 〔ヽ0〕 ; whcre △=
〔Z∈ C:IZIく 1).

Lct F′ 」∈Σp,Where F iS given by(1)and θ iS dCflned
by

θ(Z)=フ百
■

2L bp+71 Zp+n,(bP+η
≧ 0′ ρ∈N).

■■0

Thcn the Hadamard product(or COnvOlution)/*θ  iS
deflned by

σ*θ)(Z)=井 +ΣαηわれZ・ =(g*r)(Z)′
れ=ρ

Liu[121 and Liu and Srivastava[14]have intrOduced a

linear operatorん ρ(α ,c)iS deined as follows

ん′(α′ε)√ (Z)=c/7(α ,ci Z)*F(Z),

/∈ Σ′                        (2)
where′ (α ,ε ;Z)ヽ deined by

(Z∈ ど;α ∈R;ε ∈R― Z5;Zδ =(0,-1,-2,… 〕)
and(θ )n iSthe POchhammersymbol dcined by

(θ)71 =Ψ

= {θ
(θ +1)(:+2).¨ (θ +n-1),    11 [ミ |ち ∈c).

M賀面卿 A政

器鶴周 1讐
l耀肝

31 tllat

れ:こで二t=2争無g峰 彗℃Wねrf② ∈
ら洋hattρぃ21V② =D4・p1/②

=Z′
(1壬 Z)m+ρ

*√ (z),

器 ift蔦 lξ
(電
.道 鰤 蹴

・ :::脚 厳 1ら:「亀|き

鍬 11'福 K Aouf∝ .劇.岡 cO船‖∝ed tte gen∝潤屹cd

operators as foHo、 vs:

A"(a, c; z)

■＋
Ｚ

■
α

・Σ

同

＋
１
一ノ

〓Ｚｆ

1

Zp

+Σ器廿Zρ
+・

, (3)
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Let

FP,α
,σ′λ(Z)=(1-λ)んP(α′ε)√ (Z)

+:Z(ん p(α 'C)√
(Z))′ ,

(F∈
Σフ;ρ ∈N;0≦ λ<:)

=井 +Σ
:1滲午汁

α′+・ Z′
+・ ―

井

―
)]λ :3鷲:ap+・

Zp+・ +ラ
戸

+Σ 12三

:デ

生≧生
::;Ii:α

p+・ Zp+・

=1-2λ +Σ
11-λ

十生

ρ

“
=0

+1チ
l:]‖i:α

p+・ Zフ
+・

1-2λ
ら,α ,c,λ (Z)= z′

+Σ
[1

1t=0

+λ
(:)l::;iiiap+nZ′

+・

くλ<:),             (4

since r(Z)∈ ら ヽ」ven by(1).SCC A.R.S.Julna and

Hazha Zirar[12].From(4),it iS easily verined that

zF′ 2ααλ(Z)=ヂ
+Σ

 (p+71)11
71=0

+λ
(:)l::;ii:α

p+・ Zp+・

〓ヂ十
,:iρ

[1+λ (;)l(:;[::α′+・tZp+Pt
+・

[1‐・
‐λ

(:)l器
ap+・ Zp+・
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<1(Z∈
`°

)′

+λ
(:)ll::i:iap+・

Zp+・ ―
::

一

二

α
11・

λ
(:)l::寺言iα

フ+・ Z′
+n

p

Zp

―ρ
lΣ]11+λ (:)l(::ii:ap+nz′

+n

=j:+】Ela11+λ (;)|`菫i:;::[里

Lα
p+nzp+・

― (a+p)(井

+Σ
11

■‐0

+λ
(;)l(a.1)・

・ l 
αp+71Zp+■

)

=aFp.α +1.cメ (Z)― (a+′ )Fp.arス (Z)・

We say that a hnctbn f(z)∈ ら ｀ h the chss

Ma.cスレ,■ ,3,λl ifI Satisnes the fOllowing inequality:

∞Σ

祠

＋
α
一ノ

〓

(ρ
∈N;0

)

wherc the parameters■ ,3,p and λ are∞nsmained as

follows:

-1≦ Bく 4≦ 1,■ +3≧ 0,p∈ N and O≦ λく
:.

We observe also that:

OM“スレームム川=ΣL″R』 =レ②∈
ら:|   |く ιp∈ LO≦ λくれ0く

β≦LZ∈ ど
}

(2)Ma.`0レ ′―β,β,01=Σら
“
.Jβl=

あ:|  1郁 ″酬 ,

ど
}

(3)Ma,a.0レ ,一β,β,01=Σらrl

√(Z)∈

ｌ

　

ｏ

(5)

くβ≦1,Z∈

=型 +ρ
lil11+λ (:)l器

αp+・ Zp+・

+Σ・[1
7t=0

+λ
(:)|::‖::α

′十PtZp+n

={r(Z)∈

あ:指争÷#七十号|<ι p∈ Nρくβ≦LZ∈ r}

Meromorphically multivalent functions have been

extensively studied in a variery by Mogn [15. 16]'

Uralegaddi and Ganigi [22], Aouf [4, 5], Srivastava et

al. [2 I ], Owa et al. [ 7], Joshi and Srivastava I I I ]' Liu

[3], Liu and Srivastava I ], Aouf et al. [8], Raina and

Srivastava [ 8] and Yang [2a].
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In this paper, 、ve investigate   various   irnportant

propertics and characteristics ofthe class να,ε ,λ [4,3,λ ],

we obtain coefflcient estimates,  distortiOn  theorems,

radH of starlikeness  and convexity and M.K.Aouf
et al.[9]extend the concept of neighbOrhoods  Of
analytic  functions     belonging     tO  the  class

Ma,c,λ [ρ ,4′ B′ λ],are also der市ed

2.Coemcient lnequality
we nrst inention a sufflcient condition for a ttnctiOn to

belong to the class να,c,λ [ρ′4′ B′ λ].

Theorem l.  ι
`rf∈

Σp gノνθ′ ノ々 r〃  π力ι″ ノ∈
Mα

,c,λ [ρ′4,3,え]′ /α″グο″夕/

′[`(ρ
+・)[1+λ

(:)l(1-3)|:;Ii:αρ+れ
≦ (4-3)ρ (1
-2λ),            (6)

Zみθ″ι

-1≦ B<4≦ 1,4+3≧ o,ρ ∈Nα■αO≦ λ<:.

Prθグ
Letr(Z)∈ 議こ.c,ス [ρ′ス′B′ え].Then by(5),wc haVe

l   l=

|                                                                                      |

<1  (Z∈ Z拿 ).

Since"(z)≦ lzl(z∈ C),wc have

"{                          }<
1       (7)

Choose  valucs  Of z  on  thc  rcal  axis  sO  that

z′
+lF′

p′α,c,λ (Z)is real.Upon clearing the denominator
in(7)and letting z→ 1~tllrough real values,we Obtain

(6).

Convcrsely,  we assume thtt thc incquality(6)holds

true.  Then, if wc let  z∈ ∂△(z∈ ∂△=〔z∈
C αηα lZI=1)),we flnd from(1)and(6)that

l   l≦

<1(Z∈ ∂△=〔z∈ σ and lzl=1)).

Hence,by the maximum modulus theorenl, we have

r(z)∈ να,c,λ [ρ′4′ B′ λ].

The proofis complete ■

Corolhry l.ι αルθ/2rηθ′ノ0″ √(Z)ググ″″″の b″″
′力

`θ
ノιLssノレrα

r,λ [ρ ,4′ B′ λ〕ルι″

op+n 3
(4-3)ρ (1-2え )

(ρ +■)[1+λ
(チ)](1-3)

(6).+1

(α).+1

カ″ルιル″ε′ノο″r

(ス ー 3)ρ (1-2え )

(■ ≧ 0),

The result is sharp

/(Z)=Z~′ 十
(6)tt+1

(α).+1

(8)

Putting′ = (1-27:)/rand B=(1-2γ )β (0≦
α<

P,0<β ≦1,:≦ γ≦l and P∈ N)in

Theorem l,we obtain

Corollary 2. /,04α′ο′F(Z)ググ″θ〆々ノr〃 わθノ″r力

`θノ齢s Mασ,λ [α ,β′γ′λ]/α〃ο″夕/

2L(ρ
+・ )11-卜 λ

(:)|(1 4 2β
γ―β)1:寺‖:αρ+η

≦2βγ(ρ ―α)(1-2λ ).

Putlng λ =O and α =c in Cor01lary 2,see[121,we
obtain:

Corolhry 3./ル θ″οη r(Z)αク θグ″の bι ル′力θ
θ′ωS Σあ[β ]/α″″ο′夕/

Σ  (ρ

+η )(1+2βγ―β)α′+7t≦ 2βγ(ρ ―α).

■=0

3.Crowth and Distortion Theorems
Ncxt 、ve prove the following grO、 vth and distortion

propenics fOr the class Mα
,c,λ [ρ′4′ B′ λ].

Theorem 2.ルカθル″θ′ノο″ √(z)ググ
“

グ″ の なル ′た
θノαss να.c.λ [ρ ,4′ θ′λ]α″グルθ sι 9″′′θθ

翻 =[ρ +→
卜

十λ
側 器

qρ持う ● ≧ Qρ ∈

N,0≦ λ<:)な ′ο″滅αソθωノ″g″θ′

IW―

満 弓～罰釘呵

Ｂ
一０

け

の

た

え

　

＜

十
ｒ
Ｉ
Ｉ
Ｉ
Ｌ

れ

物　
プ

(ρ

≦
IW

満 弓r

(0<IZI=r

(4-3)(1-2え )

(1-3)εれ

―(ρ +m)
(9)

，
一
Ｕ

く
一
Ｎ
一

０

〓

く <β ;ρ ∈N;m∈ N0

(0〕 ;ρ >驚 )
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The result is sharpfor thefunction f (z) given by



(A-B)(1-21)
f (z) = ,-t 1-a- g-

(c), + r',DI*r'" ('P

€ N). (10)

Proof, ln view of Theorem l, we have

* #Z**n))o'*^

=fo+nr[,.r(})]8fio,."
n=0(A-B)P(t-21)

'---G= il -'
Which yields

Xto(p +n)tap+n=t1##ry 3H rr.
N). (11)

Now, by differentiate both sides of (1) m times with

respect to z, we have

1tn)@)

- r-1)m 
(P + m --1')l ,-(n+m)\ -/ (P-L)l

.p,#*9; dplnzp+m-n' (r2)

(meNo,P€N;P>m).
So, Theorem 2 follows from (l l) and ( l2)'

The proof is comPlete. r

4. Radii of Meromorphic Starlikeness and

MeromorPhic ConvexitY
Next we cletermine the radii of meromorphically p-

valent siarlikeness of order d(0 < 6 < p) and

meromorphically p-valent convexity of order 6(0 < 6 <

p)for functions in the class Mo,.; [p , A, B , 11'

Theorem 3. Let the function f (z) defned by (l) be in

the class Mr,r1fP,A,B,7l. Then we have:

O f @) X meromorphically p-valent starlike oJ
'oider 

6(0 < 6 < P) in the disc lzl < rr'
thqt is,

"l-'#)r, ozt < 1;os 6<p,p€N),

Where

■=れ几却
|≒
ヂ当:肇翌裏ダ半写書・蹄F

(13)

(i0 f Q) is meromorphicolly p-valent .convex 
of

order 6(0 '6 < P) in the disc lzl < rz'
lhat is,
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As known;

十←+響】>田4<り 0≦δくみパ吻
Zみθ″ι

l(1-3)0-δ )
■

一
ｐ
・

+■ ―δ)-3)(1-2λ )
r2=:・√

■≧0

1+λ
(

＝
ド

ド

1

.需

12p+n

(14)

Eα

“

0/′力
“̀′“

rFrぶ sharP/ar腸
`ル"α

′ο″F(Z)gレ′

byの

P′οグ  (1)From l■ oorem l,wc have:

Σo+・)卜λ側(1-3)詈需%+.

・ =°

      ≦ (■ -3)ρ (1-2λ),

賦

|  |=|   |

≦
警≒瑳量」挙讐弔鴇勇 |・

|  |≦
p― δ⑩≦δ<ハ

such that

二
冨

ap・
・

IZ12P,■

≦ (p― δ).

レilI:T糊ドIttPr島ど写|■

That is

The infimum of the above quantity is the radii of
starlikeness of the function f (z) in the class

Mo.rt[p,A,8,,1] The sharpness follows by choosing the

same extremal function (10).

Which completes the proof of part (i).

(15)

IZI
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０
０
阿Ｈ
い　
‐ｃｔ

釈
　
　
　
ｒ
，

０

Itis enough to sho、 v that

+響】>閃冽<り 0≦δ<μρ∈吻

けて
響

|

| |≦
ρ―δ (0≦ δ<ρ )′

/Vδ

レ″②
Z~′

Σ
b′ +71Z′

+nα
71α

71=0

寺(ρ +η)!:+4(チ)](1+IBI)

Σttt繕場普甥が生=|=影華 撃
瑳 醤 鷺 ∵ 指 軍 雀 喜 二

|

<Σ准。(ρ 十■)(2ρ +n)α′+れ lz12,+η~ 
ρ―Σ准。(ρ +■ )α′+.lz12′

+n

so,as known that

・離陽枷―ぃJ

くδ

)      (16)

(-1≦ B<ス ≦1,p∈ N;0≦ λ<争 δ>0)・ Making
use ofdeflnition(16),we now prOve Thcorem 4 below

Theorem 4.ι α滋
`ル

″ε′′ο″′(Z)dφneグ ″ (l)bθ ル
′力θθノιttss να,c.λ [ρ′4′ B′ λ].

//√ (Z)Sα′二′ωルθ力〃ο″ルg θοηグブ′ノο″「
such that

I
n=0 ρ(ρ ―δ)

ap+η lZ12′
+η

≦ 1.

(ρ +■)(3ρ +れ ―δ)

Thus

可

From Theorem l,we obtain

lz12′
+“

≦

(ρ ―δ)[1+λ
(チ)I(1-3)

(4-3)(1-2λ )(3ρ +n― δ)・

7∈ 吃″しん刷
>0),

′力θ″

rv6(F)

⊂ να,c,λ [ρ ,4′ B′ え].

≠ ω  (Z∈ △)′

Or

(θ *た)(z)

Z~p
≠ 0(Z
∈△).

For convenlencc,

れ(Z)

=Z~ρ

+Σ ε′+η Zp+π

●=0

(ρ ―δ)[1+λ
(チ)](1-3)

(ス ー3)(1-2λ )(3ρ 十■―δ)

∈N).

・一̈
Proof. [t is clearly that from (S) the function Sk) e
Mo,r,t[p, A, B,1) if and only if for any complex number
rr.r with lal = 1,

I zv+r F'p.o,r,tQ) + p(l - z1) |

lBzP+L F'p,a.c.tk) + Ap(l - z1)l

(τ ∈Cilτ l<δ ;δ

(17)

(19)

(20)

(71≧ 0′ ρ

By choosing r, to be the infimum of the above quantity
we get the result. The sharpness follows by choosing the
same extremal function (8).

The proof is complete. r

5. Neighborhoods
Following the earlier works on neighborhoods of
analytic functions by Goodman [10] and Ruscheweyh
[9], and (more recently) by Altintas er at. ([l], [2]
and [3]), Liu [3], and Liu and Srivasrava [14], we
begin
by introducing here the d-neighborhood of a function
f (z) e X, of the form (l) by means of the definition
given below:
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=Z~p

十ji
ll=0

・

(C).+lZ′

+71

rhι″

降J=1写端●T・器
|

≦
=鼎

宦ギ・器
鑑 :ぶ ち二 f鋼

・

頭 灘 thll。血 {猥 Fflよ

Ψ I≧

δ 。∈とδ>け

Al- Mustansiriyah J. Sci., Vol. 27' No 2. 2016

(21)

=11+

Theorem 5。 ιθ′′ルル
"c′

わ″√(Z)dグ
“̀グ

by(1)bθ レ

rル  ε′ass Ma.cス IP,■ ,3,λ〕,(-1≦ 3<4≦ 11-1≦

3≦ 0,ρ ∈N αnd O≦ λく
:)・

動
`″

Ⅳ∫OCM“スレ,ん a川
(δ
=島

),

wねθ′θ α ls COmpι θχ ραra7nθιr.

7カa r“″rr お s力arp F" ′力g settθ ′力α′ δ εα″′ο′ bθ

′″ε′′aSaこ

Praぼ  Making use the sarne method as in the proof of
neorem 4,we can show thatiCl(21)]

ll(Z)=Z~p+】
:iCP,・

Z′
+・

■80

=z~p十
,]豊

L主

1111+λ

(|:)l(1-ω
3)

-3)P(1-2λ )ω

・器″・
Thus,by the hypothesis -1≦ 3く 4≦ 1,-1≦ B≦

0,p∈ N αnd O≦ λく与if r(Z)C Ma.cス レ,ス,3,λ ]

is givcn by(1),We Obtain

11lJ::‐
l:::!||11:::〕

:|

No btthg θ(Z)=Z~p+Σ准Ob′ +.Zp+n∈ Ⅳδσ),We

obtain that

[θ (Z)一 √(Z)]*れ (Z

Z~ρ

(ρ +
≦ IZI

(bp+71  αフ+7t)CP'.Z′
+・

λ
(チ)l(1+IBI)

)ρ(1-2λ)

障
臨

‐・＋
可

一一
　

↓

一“

Ｚ
■α

■％

∞

Σ

祠

ヽ
ｌ
Ｉ
′

■

一
ｐ
・

′
‘
１
ヽ

λ＋■＋０

＞
一~ 

・器 L一翻≦δ

急
∈念fll ttilThTirl紹ilnili桜

'掟惚:'盤忠λllovestteasse面 on(1助 OfTheoКm 8.■

Now, Vヽe deflne the δ―neighbOrhood

f(Z)∈ Σ

'Ofthe form(1)aS fO1lows
IV∫

=lg∈ Σ′:`7(Z)

=Z~p

+2″ lbp+・ IZ′
+・ αnd

i
n=0

・器 レp網州
(-1≦ B</1≦ 1;ρ ∈N;0≦ λ<:;δ >0)・

―ω3)

a +2P (4-3)P(1-2λ )ω

of a function

・器陽J・

As a result,by Theorenl l,ヽ″C have

IΨ I≧
1 =島巧・

The remaining part of the proof of Theorem 5 is similar

to that of Theorem 4, and we skip the details involved'

To show the sharpness, we consider the functions

f (z) and g(z) given bY

- (A - B)(t -2A) (c)n'r
f (z) =r_, *ff.Gl,-,ro

e Ma,^lp,A,8,11
And

_- [(,q - 8)(1 - 2r) (c),,*'slz)=2"+l--@-Gr;- 
(A - BX1 -21)6' (c)n*rl-,

+ 
--6=) - @)",,1'' '

ヽ

ｌ

ｔ

ｒ

ｉ

ノ

δ＜
一
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Where

6' > 6 = _?.o:_. Clearly, the function g(z) belongs toa+2p

Nrlff). On the other hand, we find from Theorem I that
g(z) is not in the class Mo',1lp, A, B,11.
The proof is complete. r

6. Partial Sums

Theorem 6. Let f(z) e Eo be given by (l) and define
the partial sums fr(z) and fp(z) as

fr(z) = z-oand fp(z)
1\L

= V * /ar*nzp*n (k E N\[Oi).

ll/e suppose that

\a*lo'*'l
n=0

/<L la^
\

(p + n) [, ., (fr)](1 + tBt)

(A-B)p(l-21)
\

. 
(a)"*, \
G'; / Q2)

/

Then:

の
rッ

%>

√(Z)∈ να,c,λ [ρ′ス′B′ λ]

r/         〔%)(η ∈N)
ιs■θndθεrθαsこれθ αnd

(ス ー 3)ν (1-2λ )

(22), we have N1Q-o1e Mo,r,;lp,A,B,7l as

asserted by Theorem 4.
(ii) Under the hypothesis in Part (ii) of Theorem 6.

we can see from (22) that dn*t) dn) | (n e N).
Therefore, we have

use hypothesis (22) again and setting,

srz) : rrl?*- (r - ;)] =, . ffii,
with applying (25), we find that

ls,Q)-t1 - dxL1=xan

ln6+t1>m
<1, (zeL),

which readily yields the assertion (23). If we take

zk-P 
f(z)

_ --D=z Y----;-, (26)
clp

then

f(z) . zk 1

ffi= 1- 4' 1' - dr Q'-+ t-)

which shows that the bound in (23) is the best possible
foreachk€N.

Similarly, if we put

sz(z)=(1+dk)lH (#?]
=1-

(1+αた)Σ縫たα.Z4
1. + lf;--loanz"

and making use of (25), we can deduce rhat

‘
α

α
∞Σ

・〓ｏ

＜
一４

α

∞
Σ

は

″
“

＋
ｎ

α

　

　

　

′

ロ
マ
乙
同釧

(ρ + ３十
η

一
ρ
・

λ十れ

then

't#j
>1

1
(z e L;k

41,

e N),

snd

nl&e}"lf@)
d,

> l+dk Qea;k
e N).

Each of the bounds in (23)

foreachk€N.

1器 |≦
(23)

(24)
α′グρりな′力θ ιω′ροsSめ′θ

(1+α )々Σ准たαれ
2 - ?LX=La, - (t + dp)1ff=r an

<1 (ze!),

which leads us immediately to the assertion (26). The
bound in (24) is sharp for each k e N, with the exrremal
tunction f (z) givenby (26).
The proof is complete. r

7. Convolution Properties for the class
Mu,.,r[tr, 9, v, f]

For functions f,(z) defined by

Proof. (i) it is not difficult to see that z-p e
Mo,r,tfp, A, ts,11. Thus, from Theorem 4 and the
hypothesis
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bebnghg to the chss Σら,We denote by“
*ん )(Z)

the convolution(Or Hadamard product)of the mnctiOns

rl(z)and r2(Z);that

(Fl* /2)(Z)=Z~pttΣ  
αフ+7t.lap+7t,2Z′

+・・

n=0

1n this section,wc assume hrther that the sequcncc

l(ρ

十■)11+λ
(:)・ :]ii:|}(・

≧0;ρ∈N;0≦λ
<:)iS nondecreasing.

Theorem 7.Zα ルθル
“
α′οお乃(Z)0=112)″グ″θ′

″ (27)bθ レ ルθ θrass Mα r,λ [α′β,γ,λl.動
“

“

*

F2)(Z)∈ Mα
,c.λ [μ ,β′γ′λ],Wたθrθ

2βγ(ρ 一α)2(1_2λ )

μ=′ ~  
ρ(1+2βγ―β)

2θ ″ω
“
ルおs力αψヵrルθル″″わ澪

乃(Z)0=1,2)

gルι′″

汚(Z)=Z~′ +
2βγ(ρ ―α)(1-2λ )

(1+2βγ―β)

・器ノ・ 0‐ 2ρ

∈N).              (28)

Pra(び Employing the tcChniquc used earlier by Schild

and SilVellllan[201,we need to rlnd the largcst μ such

that

昼

              ≦ 1

(G〕

fOr乃 (Z)∈ Mα
,σ ,λ [α ,β ,7,λ]0=1,2).Wc readily sce

that

(α).+1
・

(6).+lα
フ+"

Therefore,by the Cauchy― Schヽvarz inequality,we obtain

二望望義嘉髪準讐ギ
生2

・器
“
……

≦ 1.          (29)

Al- Mustansiriyah J. Sci., Vol, 27, No 2. 2016

(27)

(C).+1

(a).+1

This implics that we onty need to shOw that

1

O― μ)ap+・
・lαフ+■ .2

鴫 仲
…

浮

≦
占

掏 ¨ 凸 恥 0刈

i≦ 競 (・ ≧0)・ HencQ by 99ゝ h

is sufficient to Prove that
(C).+1

(a)・ l,1

(30)

μ≦ρ
~

2βγO― α)2(1_2λ )

o+")F +r($)lr, +lgy-B)

・器 0
Now,dcnning thc hnction ψ(71)by

Cp l n)[1+λ (Dl(1+2βγ―β)
≦

′
~μ

(■

ρ
~α

≧ 0).

Then hm(30)we get

■
Ｚ

■

＜ｚ＞
メ
∞Σ
α

祠０

Ｆ
力

一一　
　
＋
　
　
〓

'0

βγ
　

の

う
‘
　
　
　
　
＞

一
＞
一

ツ(■)=ρ ―

% (n>o),
(o)n + r

We have

20rro - a)z(l - 2l) (a)n*r 
._

e(n + 1) - e(n) = -ffip, _ p1 G)=,
[(r+n+rXa+n+zp{r*r(i)l-tp+nXc+n+zp)lr.rfi)l) - ^'[ 1-"'

that is, that, 9(n) is an increasing function of n(n 2 0).
Therefore, we conclude that

20y@ - a)2(L-21) (c)n*tpsvtp)=P-A(lAF//l G)n;,
The proof is complete.l

Using arguments similar to these in the proof of
Theorem 7, we obtain the following result.

Theorem 8. Let the function fi(z) defined by (27) be in

the class M o., ila, 0, y, 11. Suppose also that the funct ion

f2Q) defined by (27) be in rhe class Mo,1fq,F,f '^l
Then (f, . f)(z) e Ma.c^10, g,Y,7l where

- ?By@ - a)(p - cP)(t - 2A) (c)n*,
A-n-v - P--p(1 +20y-il (o)n*,'

The result is sharp for the functions fi@) (i = 1,2)

given by
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2βγO― α)(1-2λ )

2βγO― α)2(1_2λ )

(p+71)[1+λ (;)l(1+2βγ―β)

≦lo=1,2).
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2βγ(ρ ―α)(1-2λ )

No2,2016

_」生_<(ρ
+・)[1‐卜λ

(チ)](1+2βγ――β)

ρ―ε
~     4β

γ(ρ ―α)2(1_2λ )

・器 0≧ 吻

´

И″″

二|

f2(z) :2-o a

・器ノ 。∈ゆ

2βγ(ρ 一ψ)(1-2λ )

ρ(1+2βγ―β)

・器ノ ⑫鋼・

That is,that

ε≦ρ―

・器 0≧ け
Theorem 9. Let thefunctions fj(z)(j = 1,2) defined by
(27) be in the class Mo,r,s.Ld,B,V,A) Then the function
h(z) defined by

_3
h(z) = z-p +Z@r*n,)t (or*n,z)z 2o+n

belongs to the class i,,!1tr, p,y, ).1, where

a|y(p - d)2(1 - z1) (c),*,
p(L+zpy-D (a)n+;

This result is sharp for the functions fiQ)U = 1,2)
defined by (28).

Proof. We note that

Now, defining a function O(n) by

φ(■)=ρ ―

・器 0≧吻

.蹄
12れ
翻2

く
||::空

・)[1・λ
(チ)](1+2βγ―β)

2βγ(ρ 一α)(1-2λ )

.器司
2

(ρ 十■)[1‐卜λ
(告)](1‐

‐2βγ―β)

2βγ(ρ ―α)(1-2λ )

We note that φ(η )is an increasing functiOn of■ (η ≧
0).Thus,wc conclude that

ε≦∝→=ρ―雛堺ヂ・器′
This completes the proofofthe Theorcm 9.■
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Letf(z)beregularintheunitdiskD(lzl<1)theneach@
the same properties of function. For instance, if f (z) be univalent in D, then each of its
partial sums be univalent in the disk

Dlム =〔z∈ 耽Иく款C■
"DThe purpose ofthis paper on thc cOntrary to whatthe above,through putting a sharp

conditiOn on the partial sum ofr(Z),that will makc r(z)be10ng to the certain class in

thcory ofcomplcx hnctiOns such as,a univalcnt function,p‐ valent functiOn,ρ ‐valent
function has ρ zeros at the origin in thc unit disk,and ρ_valent and regular functiOn in thc
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INTItODUCT10N
The theory of univalent and multivalent functions which
is one of the ancient and modern topic in the theory of
complex functions. As known, the power series of /(z)
in the unit disk convergent in such domain, and provides
a mapping from the unit disk D onto some region
through the sequence of coefficients e6, a1, ar, ... with a
main effect of f '(z) that give several geometric property
ofD.
More precisely, what the above mentioned is true for
each partial sum Sr(z) of f(z), and its derivative plays a
main role in this respect as A. Hurrvitz observed,

=1+Σ αたσk(Z′ Z。)_(1)
た=2

where Qp(z,zo) be a polynomial of complex variables
andlQp(z,zo)l < Ic.

Indeed, the right side of (l) is never zero for z,zo e D.
Let f(z) be an analytic function represenred by the
following power series

w=f(z)-

= oo *..:" * 
i11' 

*

which maps the unit disk onto subdomain of a Riemann
surface.[D: v1< 1].(c.f t9l).
If we normalize f (z) under two conditions /(0) :
A,f '(0) = 1., then f (z) is univalent funcion or in orher
word , f(z) has never taken value more than once for z
in D ( c.f I l], [l]) that is why; its image willbe formed
as a simple region S, such that S is denoted as a set of all
univalent functions in D, and has a geometric property
about the sequence {a"i (c.f[3]).
It is familiar in univalent function theory that each the
partial - sum 

n

SnQ) =\ or ru (3)/.r
k=0

Ｚα

∞Σ

向

S.(Z)一 S.(z。 )

Z一 Z。
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of f (z) in (3) is univalent in D, because f (z) already

is.
This kind of analytic function has a normal extension as

pluut.nt function (multivalent of order p) in D ' so that

tire len".uliration of a univalent function is much less

ifr*",t" theory of p-valent functions, which can be

written in the form

f(z) = drz + orzz * "'* arzp

十
 Σ  

α.Zn′

Under the following 
"onaililn-*'

f(zr) = f(zr) = "' : S(zp*r), 21,22, "',zp+t
e D. (s)

Gives zi = zi for some i + j , that is /(z) has no

value more than Ptimes in D [6]'
Hrr", let S(p) denote the set of all functions that are

regular and p- valent in D with ,f (0) = 0'

Gfodman's Conjecture [2] assumed that' if p >-2 be a

f,.;;;g* uni l.t f (z) be given bv (4)' then for each

■>ρ

肥   hL
which established in order to study the large class of p-

valent functions, when /(z) has p zeros at the origin'

then we have a subclass of S(p) and can be represented

in the following form

α.Z・ ,

1

」「′),&…D  o
such that the magnitude of the coefficients of /(z ) is

inno.n"ta in the 
-number of zeros function [4] ' hence

there is a constant C(p) for each p 2 1;

where f (z) given bY (7) such that,

魚λ::諄:λttΨifあ二協峰』ξttz'吼よ:

18五僣|ム∬鮮l凛‖::ltユi:T影絆t籠

(4)

same reglon

FinaHy, We shan consider Σp

regular hnctiOn(MCrOmorphic

the fo1111

Hence;

S.(Z)― S.(Z。)_
Z― Z。

; class of p‐ valent and

P‐
Valent hnctions)of

ap+k≧ 0   (9)Ｚα

∞
Σ

ロ

＋
ー
一′

〓ＺＦ

(6)

inthe l(l > 1 except forapoteat( = o (cf'tl3l)'

As known, the necessary and suffrcient conditions on the

coefficienis of f (z) for alt types regular functions which

have mentione-d 
- 
above so exciting, thus the condition

wifl be sullicient condition for f (z) to become in S'

S(p), S(p) has p zeros in D , and E, as we will see that

toon Uy- normalizing the partial sum of the function

f (z) ii (2), (4) , (7) ind (9) under a sharp conditions in

ora.t ,o'rnut e f (z) be a univalent function ' p-valent

function, p-valent function has zeros at the origin in the

*it aitf , *d p-valent regutar function in the punctured

unitdisk l<l , texcept (=oresp€ctively'
Now, we turn our attention to establish some theorems

that will show how to normalize the partial sum under a

Gin" condition in order to know the

ciassification f (z) for the regular functions theory as the

follows.

∞Σ

チ

十Ｚ〓Ｚｒ

■

　

０

α

ト̈

Main Results.

Theorem (l).
f (z) in (2) be a univalent function on

o(tt< r), it lts ntn -Partial sum be

provided that

the unit disk

univalent in;

IS・
(Z)~Sn(Z。 )_s tt(z。

)| ≦ 5 .(Z。 ).

≦ε(ρ)max〔 lα l:′
lα 21,lα 31′ …′!asi〕 ■

22-1

.>s.     (8)

As known

f ar*r l <zp ,lao*zl 3 PQP + r)
RespectivelY (cf. [-s ]' t7l )

In the following we have lemma A which has a key role

in proof of the theorem 3.

Proof.
Let Sr,(z) = z*Elr=zaxzki

sumof f(z)in(2).

S.(Z)=1+Σ l=2たαセZk~1

Such that, S .(0)=1

n22 beaPartial

Z+Σ l=2αとZ々
~Zo  

Σl=2a々 Z。

Z― Z.

=  (Z―
Z。)+ Σl=2 α々 (Z々 ― Z:)

Z― Z。

=1+Σl=2 at(Z彙
~1+

ιθm7Lα 4[8].          ぞ了zο +Zk~3z:+… +Z:~1)

SuppOSe ρ(z)iS a pOlynomialin C,711 iS a positive integer ar
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Sn(Z)一 Sn(Z。 )

Z― Z0

WЪ ere,

9た (Z′ Z。 )=Zた
~1+Zた ~2z。

+zk~3z:+… 十zok~1.

We notice that

l Qk(ろ z。 )|=lzlた
-1<た

.

|が -11<Σ肛O lak lレ r4<
Σl=21αた|た

wen, 。ne 、vay to check thc rcst of this fact; is to let
S.(Z)=Z+z2+z3

be■ .λ ―partial sum of thc fllnction in(2)such that

Sn(Z)iS nOt univalent in lz l<r;(r<1)lCt uS ChOose
√

r=一 .

2

This implics to

lツ ー 11=1宇 -11<・

“

That's why the fact above leads to beΣ l=21αた|た <1
in order to keep the theorenl right.

Example(1).

Let r(Z)=Σ准1千 .Deane thenιた‐pa“id sum ofl as

fo1lows

lΨ -11<a“ ′ 偽 =の

which is univalcntin iz l<三 .

2

Theorem(2).

f(Z)in(4)be a p― Valent function on the unl disk

D(IZI<1)′ if itS 
・

ιれ―partial sum arc at most p‐

-1=Σαた。た(Z′ Z。〉
た=2

valent in ;provided that

l Sn(Z)~Sn(Z。
)

+ ...+ ul"rl
lapl k

Proof.
Let SnQ) : q7z + a2z2 * '..* arzP *Lf;=p11apzk.

s,i(z) = a7+2a22+ "'+ parTo-r. t kauzk-t ',

k=p+ l

where Si.Qo = 0) = ar.

Hence;

Sn(Z)一 Sn(Z。 )=al(Z― Z。 )十 a2(Z2_z:)

十 ―・ap(Zp― z:)

+ 
Σ  ak(Zk一

Zさ
).

k=p+1

Sη (Z)一 Sn(Z。 )

=al+a2(Z+Zo)+… ・十 ap(Zp~1

+zp-2z。 +zp~3z`十 …)

+ 2“
 
αた(Zた

~1 +zた ~2z。
+z々

~3z:

Z― Z。

k=p+1
+ "'+ z[-1)'

Sd(0) exists and does not vanish on the boundary
of D (tzt < 1) , that is

s;(o) = 41, (a, is non-zero)

, Sn(z) - Sn(zo) r

| ------:--=_- _ a, iL- Lo

s la2Q + z)l + ...+ ularl lzln

+ F l,* lr.
L,I

k=p+1

≦ l α21+… 十 ν lαρl+

Theorem (3).

f (z) in (7) be a p- valent function on the unit disk
o (ta < 1), has a zeros at the origin if its nth -parrial
sums are at most p- valent in ; provided that

r Sn(z)-Sn(zo) | -t-t<

'r-rol-
P(p,m) max{ tart, tazt,la3t,..., tart} for n ) s.

Proof. Let

■ｋａ

ｎ

Σ

サ

硼
峰
Σ
け

一　
　
＜
一　
　
十

S.(Z)=Zp+

Si(Z)=ρ Z′
~1+

・Σ

Ｔ
Σ

ブ

αたZ々 .

たαたzた
~1

Here, Si(zo- 0) = 0 that means ( zo = 0 ) is a critical
point of /(z) denoted by Cr. The existence such as

this point would destroy the univalence of f (z), but may
be f (z) have an infinite number of a critical points such

as Cr,C2,...,C^l j = 1,2,..., m depends on the range of
the partial sum,
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Now,let us assulnc

Sn(Z)―   Sn(Z。 )= (Zp一 Z:)十
 Σ

` ak(Zk―

Zb).

k=p+1

■(Z)一 Sn(Z。)_(zp_1+zp~2z。 +zp~3z:+… )

Z― Z。
           .

+ 
Σ  

αk(Zた
-1+Zk~2z。 +zセ

~3z:

た=フ +1

+…・+Z」
~1)

=Op(Z′ Z。 )十 Σαた0た (Z,Zο )′

where CP(Z′ Z。 )=Z′
~1+Zρ ~2z。

+z′
~3z:+… 十

Zop~1,

0た (Z′し。)=Zk-1+zた
~2z。

+zた
~3z: +.¨ +Zok~1

Put z。 =0,We have
… … …… … .(10)'

IQp(ろ 0)|=lzl′
~1,ρ

∈N・…

I Qk(る の|=IZIた
-1

1Ψ ト
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,(11)

<(1-r,u[n. t r,-rtl'
I k=p+r I

It's obvious rhat lq(z)l > 0 whenever lzl > 1 + B

whichimpliesl-lzl SB.
At once, we obtain

But r(z)has a Cn● Cal pointsら ,ブ =1,2,… ,m which

innuence on the coefrlcた nも Ofr(Z)Such as iも zeЮ s.

淋難1藩
:鱗鱗秘IW鮮l紳∬畢

濃網羅鳥
P吼
雷l'こ

=l尋¨
:淵[fl『 lれ ∬

inequality(12)(c「 [31)as fO110WS

IΨ Iく m覆 喝 HQH角 に…
餃JHρ 十

IQll, ブ=112,… ,m.

Fina‖ y,

IΨ I≦ PO,→ maXl餃ルにルに
…

にJ′

j = 7,2,-..,m''

Theorem (4). f (z) in (9) be a meromorphic and p-

valent function on the punctured unil disk {z:O <

lzt < 1), if its ntn -partial sums are at most regular

and p- valent in : Provided that

Sp..(Z)― Sp+Pt(Z。 )

ror(z:lzl<】 )

|,ル くZ:q刻 く

Pr∞
「

Lct Sp+.(z)=歩 +Σlllαフ+々 Zp・
セ

lzlp-1+Σ lakllZIた

-1.

k=P+1

whК ズの=IΨ Iが
∝Lmmaた

Let,
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This research was studied the theory aeii
theoretical program to account the reflectivity (R), transmission (T), permeability, gioup
delay (GD), group delay dispersion (GDD), erectric field, circle diagiam ano opiicat
permittivity.
Materials which used in this design is titanium dioxide (TiO2) and silicon dioxide (silica)
(,SiOr), was arranged as high and low refractive index. These materials were adopted in
the cold mirror design within the wavelength range (300-1000) nm and deposition on
Fused-si lica substrates.
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Multilayer which used in this research, the design process began with a thin single layer
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achieve the cold mirror function, where it's reflects the short wavelengths and transmits
long wavelength.
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ABSTRACT
In this work the turbulent kinetic energy (TKE) on Baghdad ciry , as well we found a
relation between the turbulent kinetic energy and temperature and solar radiation. The
observations have been made for wind speed with three components (u,v,w) and
temperature by using a fast response instrument. The rang scale of observations extended
through the duration of twenty days. We choose a selected hour of the day from 7:00 to
13:00 in local time. The solar radiation has been measured by using the automatic
weather station in the same rang scale with wind speed and temperature. Maximum
turbulent kinetic energy value was (5. I m2ls2) on 26/2/2015. and minimum turbutent
kinetic energy value was (0.06m2/s2) on 5l3l2Ol5.
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ABSTRACT
S"ta. 

"r".gy 
ts *nsidered as the best energy source than other sources for being as a

tremendous source ofpotential and free energy, because it is an endless energy and cause

no cnvironmental poHution like other sources and the possib‖ ity to convert it into

another forms of energy, the most important applications of solar energy is by using it in

Solar panels technology that convert the solar energy into the electrical energy, the most

important factors that this technique bases upon is the inclination angel of surface and

Azimuth, where shall take this into consideration at different times depending on the

position of earth relative to the sun during the months and seasons of the year. Thus. it

was founded that it is necessary to study and analysis the components of the solar

radiation fallen on the surface for different angles of inclination and Azimuth. This

Research includes the analysis and the study of Total monthly values Hourly of solar

radiation components direct, difhlse and reflected for the city of Baghdad for the 1'ear

2005 falling on the inclined surfaces. when the Tilt angle at 20o, 25',30o, 35o and 40oat

Azimuth angle +5", 135" and 270o, research's results showed at azimuth 45o that the

value of these components starts to increase from the beginning of the year and reaches

to the highest degrees in the middle, then it decreased till reaching the end of the year as

normal aitive, the case may be reversed for this values ldentified when the azimuth

135o, At azimuth 270"*e notice the normal
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