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Inactivation of Bacterial F:ora in lrradiated Se、 vage Waste lvater and Del17atered
SIudge
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ABSTRACT:
Sc、'a〔ドwaste water and dcwatercd sludgc samplcs wcre irractialed using g― ra)′ with differ―
ent(k)scs_Thc doses requircd tO reducc tot〔li bacteHa and tOtal enteHc PathOgens tO tl:ldctectablc

lcvcls in Wastc watcr wcre O.5,and O、 l Mrad.rcspectivcly:1.5 Mrad.for bOth tOtal baatcna
t〔
ind t()tal tttcFiC pathOgens inド ludge.The D‐ valueね f bOth tomi bactё na and tOtalientenc path()_
gcn、 ln、vastcヽ '〔ltcl:ヽvaS().03‐Ⅳlrad,andO.:7■ 11■ 11,i:l sltldgc.Thc l、 deqti〔itc disilllcctiく )in tl()、 c
is c()nsidcrcd 10 bc o.5 Mrad br、 vasc witcr an1 1・ 5 Mrad forメ udgC・

′
「 hc rcgЮ、vth of cntc五 c

pathOgcns in、 vastc、vatel'was fOund tO be fastcr than tOtal bactcria up t0 4ヽ veeks tiFne Of incu―
bation at r00m tempcrature.This、 ノaS InOre obvious in irradiated salnples、 vith relativcly high
doses(0:1_0.5Mnd)。 Meanwhile,there was no Ob宙 OvS Chanr in宙 ability fOr botll total bacte―
:Ha and e,tcriC Pathogens in」

「
adiated sludge｀ samples,evcn with high dOses(0.1_1.5卜をad:)R)1・

thc sanlc pcriOd Of illcubation.     l                                   t
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, INTRODUu^TION:
., Ses,age,rvater is c<lnsiclerecl as u lrolr- honto-

genized nrcdium, including mirn\/ orgarric and
inorganic materials accumulatecl due ro iliffere nt
civilian and industrial activities,. as rvel.l as
many hazardcus and toxic chemicals like heavy

' metals, pesticide and/or germ ic ides(5 ). Hy gien-
ically, sewage is known to be the main source
of microbial contamination as it contains high
numbers and differenr types of nricroorganisms
like bacteria, fungi, viruses and parasites(l).

On the rxher hancl, sewage water and slurlge
contains ntany essential nutrients required for
the _utrou,th antl activity of microorgnnisms ancl
plants (like many rnetal cations, phosphates, ni_
,trutes, carbonates... etc.). Herrce it rvas u,orth
itbs,i hs, treated, se.r{ u ge .fitr .s<,1 i l,fe rtili zlrt ion a nd

:

recentlv in the production of ltnintal feed as a
supplenrental source of nutrienrs( 7 ).

Consequenrly. ir is importanr to seek a rapitl
and relatively easy wa1, t<lrminimize or irradiate
microbial contamination in serva_9e before using
agriculture and/or other apnlicarions. The most
recent and rapid method is irradiation of sewage
water and de- watered sludge using y- ray or
highly energized electrons before or after n-eat-
ment in order to bring it back ro rivers or for
agricultural use. ',

The aims of this rvork are, prinrlrily to cle-
termine the aclequate radiation close (s) that mirr-
inrize bacterial fl<lra (pariicularrlv enteric parho-
gens) to undetectlrble nunrbers in b<lth sewrrge
wilste wuter and seu,a_rle slutige.' The studt,
u,ould bc useful irr pllrnr\,ing,tilf,se\vtlsc.fireflri il ./,:,1,, l
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ment plants using nuclear tectmblogy to disin-

fect waste water and/or sludge. Secondly, de-

terminatiqr of the toxic heavy metals in dewa-

tered sludge, mqnly.as',it is commonly used to

fertilize local vegetable and fruit farms. Conse-

quently, is to support the idea rvhich lead for
using sludge as a supplemental feed .or nrmi-
nant animals. This idea now is considered to
provide alternatives for animal feeding.

MATERIALS AND METHODS:
Ultra (rarv) sewase water and de- watered

sludge samples rvere collected frorn Al - Rusta-

miit servage treatment plant. Clean. sterile and

sealed I L plastic ccrntainers were used tbr sam-

pli, g. Samples rvere irradiated rvithin 2-3 h af-

ter sampling. Ten ml aliquotes of servage water

or l0 
-s 

of sludge rvere,placed in scintillation
vials and iradiated rvith diffel:nt doses usin_g

. Gammacell ?0 (Atomic Enr..r of Canada.

,;,&irnited) supplied rvith 60 and calculated dose

rate equal to0.828165 NIrad. h.,1.

lected during the period Nov. 1990- Sep.

lgglwere dried and analyzed for the determina-

tion of heavy metal contdnt, using mercury- hy-

dride system for atomic hbsorption spectrosco-
pv (2)-

I

RESULTS:
The ionizing radiation has a drastic effect on

the survival of bacteria. Fig. I shows that 0.01

Mrad decreased the viable count for total bacte-

ria and total enteric pathogens in serva_ee waste

water to 23.5 ! 5.87o and 29.6+ 7.{Vc, respec-

tively. While 0.05 Mrad up to 0.5 Mrad de-

creased both total viable'count and enteric pa-

tho_sens dorvn to less than 5c/c.. D- value. i.e.,

the absorbed radiation dosc recluired to reduce

to inactive 90o/o (l log cycle) of the bacterial
population (3), is calculated from Fig.l as ap-

proximately 0.03 lvlrad for both total bacteria

and total enteric pathogens . The radiation d^.;-

es required to reduce total bacteria and total er:-

teric pathogens to undet€ctable levels rvere 0.5

After irradiation,
samples including
L(.,l I u (rr

( unirradiated serv-

age \\rater or sludge

samples) rvbre plat-

ed on nutrient agar

ancl desoxycholate

agar. rrsin-s plate

count technique for
ihe calculation ol'
viable total bacteria

and tot:rlenteric pa-

tho_gens.

Contml and irra-
.diated samples
were kept at room
temperatuie and
checked for the re-
growrh
(recontamination)

of bacteria after
certain incubation
tinrcs.
' De - rvatired

_ :'I"i' :'i'llp!:: :-"r:
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Table (1): The relarively high radiation doses used and the
corrcsponding viable counr for both total bacteria
and total enteric patho-eens.

Dosc   cFU x 106       ml~l wastewater
(Mrad)

Total BactcHal cOtlnt Total EntcHc PathOgcns

Vo.8, No.l, 1997

tively. While 0.5-1.5 Mrad reduced
viability to less rhan 0.lVo.D- value
is calculared from Fig.2 as approxi-
mately 0.17 \{rad for borh roral
bacteria and roral eriteric parhogens.

The radiation dosetrequired ro re-
duce bacrerial flora to underectable
numbers u'as 1.5 \1rlrd (Table lt.
So far. rhe adequure disintecrion
dose is considered ro be l._5 \lracl.

The re_grou'th of total bacterilr
ancl total enteric in rvaste s.ater is
shorvn in Fig. -1. 'flrc rcsulrs
shou'ed tlrar. as rhe inirial ab:urbctl
d<lse increases rhis rr ill relurir clv
increascs bacteriul viubiliry, u1t to -l
u,eeks time of incubatiorr. This irr-

0.l

O.25

0.5

0.1

().2_3~

0.5

l

].5

0_015± 0.006

0.0007± 0.0001

0.0001± 0

CFU x 106g‐ 1

356.7± 20.3

36.8± 1 1

1.7±0.54

0.7±().008

0.(X)()()3± 0

0.0003± 0

0

0

solid sludgc

101.3±9.6

7.2±0.2

0.3±0.04

0.03±0.006

0

ヽ

〕

and 0.1 \{racl respectivelt,. Therefore, the acie-

cluate disinfeclion close is considered to be 0.5
\{rad. Table I shorvs t}re relatively high radia-
tion,doses used and the corresponding viable
count for buh total bacter-ia and enteric patho-
gens.

Fig.2 shorvs the

iiiiiiierrce oi ioniz-
irrg radiation on

bacterial fklra in
sludge. Relativeh,
lorv radiation doses
(0.01-0. I Mrad)
has less effect on

both total bacteria
and total enteric pa-

thogens compared
rvith waste water:
this may be due to
expected attenua-
tion of radiation en-

ergy caused by sol-
id particles, and
low water cgntent
of sludge as rvell.
Higher doses, i.e.,
0.25 Mrad reduced
bacterial viabilitv
cl<lrvn to 2.1% and
l.Jch f<y! bacteria
ancl enoerics respec-
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crement is obvious in total enterics rlran in rotal
bacteria. The recontamination of irradiarecl
waster water samples could be related to rhe re-
activation (regrorvth) of resistant bacteria thiir
inactivated at the irradiation time course. cor)se-
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41

Incubation Time
( Weeks )

Fitul‐ c Regrowtlr of toral bacterih(A), a

total enteric pathogens (B) in ina-
diated :iewage waste water; control
unirradiated samples (closed cir-
cles); 0.01 Mrad (opdned circles);
0.05 N4rad (crosses) ; 0.1 Mrad
(triangles) ; 0.25 Mrad. (opened

squares): 0.5 Mrad (closed
squares),Values represent the

mean of 3 determinations xldeci-
mal dilutions. Experiments were
repeated trvice. :

quently enhanced at the absence ofother com-
petent bactpria disinfected by radiation. Control
(unirradiated samples) slrorvs approkimately l-
1.5 loe, number decrease in viable numbers for
total bacteriu and enterics, rvhich could be relat-
ecl to cellulur cleatlr and/or r)uirierlt exhaustion.
.Fig.-t shorvs the resrorr.,th of total bacteria and
enteric parhogerrs in ir:r'udlllcd de wateted sew-

age sampLs.Thet waJnoob宙6us change h

viability for both bacterial groЧ pS,that could

be relatcd to low watcricontenti conSequcndy

lcss soluble nutrients which affccts bactc五 al

activity.At highcr radiation loscS(0・ 5-1.5

Mrad),bactcHal宙 abilily rclati,Cly｀ incrcased

approximately O.5-l log nuη ber(sec rC―

growth in irradiatcd sc、 lagcヽ'ater).

Hcavy mctal contcnr of sc、′atC Sludgc、 'as

found to be rehd、′ely hi喜 h(TabL 2)as cxpCCt―
cd.Although no lraci standird COuld bc

founded so far,nlctal 10ntcnt 、、'a、 lcss than

50%in gcncral,compttcd with thc a、 ailablc

Amcrican standard、 R)r llpplicilblc、 ()lid、 lucisc

(EPA,1986).ThiS mil,bC rclat,d11lttinl)'、 lo

thc local econonlictll lllea卜 :rcs.affcctintt civil―
1        1      

‐

iall and industrial ilctivitics,and/or OthCr f〔 tc―

lors likc rangcs and ki111s of ind1lStl‐ ic、 ,or cn―

宙ronmcntal contaminatlon.  :

According to thcse results(T(lblc 2),local

solid sludgc is rccomn10ndcd(so‐ itr)tO be〔 tP―

plicablc for agricultural and/Or Olller LISCd likc

animal fccd supplcmcnts.   .

DISCUSS!LT}:
Throughout the study, we preterred to use

enteric pathogens as a bload indication tirr fhe-

calllllllllll contarninatilon. because they in-
cludes common pathogpns affecting both hu-

man and anirnal healthi This bacterial group

i ncludes colifbrms (lactpse fernr en ti n g,Esc he -

richia coli and Enterob.cter aerogenes), Sal-
monella, Shigella and Froteus species and/ or
other like Serratia, Citrbbacter and providen-
tia(6). i

The absorbed dose 0.5 Mrad is,considered
as the adequate disinfection dose for both total

bacteria and enteric pqthogens ill irrpdiated
sewage sludge(S). ff,ey aflo found that 0.3-
0.5 Mrad is adequate to reduce ooliforms t<r

undetectable levels. This relatively' agrees with
the present results, although 0.25 Mrad is
found eff,icient against'enteric pathogens in
wastewater (Table l). This difference in dose

range could be related to'the seasonal fluctua-
tiorr in sewage water c;uitlity that eftbcts iypes
ilircl counts of rnicr<xrrgaririsn:s(ti). Brtuidolt, (3)'
calcul,ated the D- vuluc tiii' Snlnxrnella,enteriti-,
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Table (2): Heavy meral conrenr of dried sewage sludge
sarnples collected during the period Nov. 1990_
Sep- l99l from AI- Rusramia se\\,age rearmenr
planr, B a-ehdad di stricr.

Vo.8, No.l, 1997

and accumulared in man and animal
tissues. Ner.enheless. ir depends
mainll' on meral ar.ailabilirr', as

se$'age n'arer and solid sludge con-
tains hieh amount of chclarin_e
rgent-s that affects carion rclcase l<l

the soil(J t.

REFERE\CES:
l. Ahlstroln. S.B. Irr:rrli:rtioir ol-
nrunicipul sludgc lbr usriculrunrl
use. Rlrdiat. phr s. clrcnr. l.i: l- lo
( l9fi5 r.

2. Analvtical nrclhrxls tirr urorrric
absorption specfoscoJrr usiirs lhc
\'lHS tntercurr - hvdriclc ) s\ srcrr.r.

Perkin- Elnrer dara bcxrk ( l95 I r.

3. Brancictn. J.R.: Bursc. \\'.1).
ancl Enkiri. \.K. lnacriruriorr bv
ionizine radiarion <>l .SulrnoncI lu crr-

teritidis sero tvpe tnonrcvicii<r

HqZn Cu Pb Cd

lヽcan

stilntlitrd

c rr()r

R〔l:ltc

■EP.ヘ

Stilllclllrd、

(1986)

155.8  576
+     +

68.2   20()

102-   335-

287    856
■        ネ

1000   100o

822

272

432-

1〔171

つ`
()()

17.2

8.9

5.1‐

29

25

0.47

0.4

<().05‐

l.03

10

'i' \'lltres reprcsent concentrations that shoulcl n<lt be
exceecled to be applicable. on drv rvei_eht basis. The
clepannrent of environmental regulations of rvater suppl1,,
rvarer and solid rvaste: EpA. USA (l9gb).

No updated Iraqi standards could be founcled so far.

clis in licluid sludge as approximately 0.03
Mrad.

Disinfec.ted scwage warer and sludge is con-
sidered as an excellent rnecliunr for bacterial gro-
urth, as it contains considerable amounts of nu-
trients. Watanrfie and Takehisa (8) founcl that
ternperature of irrubation ancl absor bed dose af-
fects the regrowth of bacteria: i.e . as the dose
rate increased, the recontirminarion (viable
count. ) increasd at the f irst 20 ditys of incuba-
ti<ln at rcon'l ternperatlrre . At 30 "C viable count
increased frlr thb first rveek of incubation, after-
u,ards ivith a shnrper decrease in viability . This
could be due to the relativell, higher microbial
activity ar 30"C than at 20-25,C which affects
the amount of nuuients and accumulation of by-
products. Heavy metals are present in industrial
processing wasre and cleter-sents. Additional
amounts are derived from paints, dyes, pesti_
cides, ignired vehicle fuels (fall out,parricles),
corrosion of rvarcr piping.. etc(4). these high
concenrations of heavy metals are considered
toxic rvhen carriod oLlt through the foocl chain

grown in composted seu,ase sludge. Appl. En-
viron. Microbiol. 33: 101.1-1012 ( 19771.
4. FPA process desi.gn manual: s!uclge rrear-

ment and disposal. I1unicipal enr,iroirnrcrr-
tal research laboratorl,. Clincinnati ( l()79).

5. Lessel, T.H. Disint-ecrion of sewi.rge slrrclg-
es by gamma irradiation ancl alternative
methods. In: Technical and economic cont-
parison of irraciiation anci conventional
mcthods-lAEA― Tcchnical dOculncllt No.

454(Vienlla):179-188(1988).

Slcigh,H.D.alld Tilllbul‐ y,M.C.Notcs on
mcdical bactcri010gy. Churchill Livillg―

stonc(London)(1981).

SInith,G.S.Gamllla iradiated scw〔 lgC sol―

ids as supplcmc,ltrll fccd fOr rtinlillants.Ini

Nuclcar technlqucsゎ r asSCSsing and inl―

proving rulllillallt fccd.IAEA(Vicnntl);

229-242,(1983).   :

Watanabc,H.〔llld Tよ Cllis〔l,M.Disinた c―

tiOn Of se、 vagc sllldge cakc by g〔 llnnla irra―

diationi Radi〔 lt.Ph、′s.Chclll.24: 41-

54(1984).
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The lnnuence of ultrasonic vヽa、,es On 卜101ecular Structure of High lrnpact

PO:,'St,'rene So:utiOns in Difrerent soivents
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Dcprmnlcnl of Ph),sics,C011cge of Scicncc,Al‐ 4ヽustansi面 )'ah Uni、
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(Rccci、・cd:No、・.21.1992:Acccptcd:Oct..10.1993.)
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ABSTRACT:
Absorption coetficient ancl velocitv of ultrasonic rvaves through clifferent concenrations of

the solutitlns of higlr. lrnpacr polvstl,rene (HIPS) in carbon tetrachloricle and xylene rvere

measured using ulu'asonic pulsed apparatus (PHY-WE) rvirh consranr fiequency (800 KHz).
The measuremertts of shear viscr-lsity f<lr these solutions u,ere carrieti out by using Oswalcl

visconreter. Front the valrres of the relative viscositl, the eft'ective radii of molecules were

determined, as well as the densities of these solutions were measured using a digital
densimeter (Anton- Paar-60). All measurements rvere made at 30"C temperarures, using rhese

measurements it was possible to determine some physical properties of these solutions such as

relaxation arnplitude, relaxation time. Specific acoustic impedance, compressibility, ancl bulk
rnodulus. The results shorved a linear increase of viscosity, density velocit1,, specific
impedance, and bulk modulus with increasing concenrrarion of high impact polysryrcne ur each

of these solvents. And in contrast absorption coefficient, relaxation amplitude, relaxation time,
compressibility were decreased rvith increasing concentration of this polyrner in those
solvents. This result implies that there is no chemical interaction betrveen (HIPS) ntolecules
and the solvents. On the other hand the results showed that the value of some phy,sig.,1

properties measurecl for the same concentration of (HIPS) dijsolvecl in carben teta chloricle are

larger than those rvhich are clissolved in xylene, anci this demonstrares the eff'ect of the solr.rnr
on the kinetic be h'avior ttf the pol1,1,a,' molectrles. These iresults shou, thut the ultnrstrnic
rnetht)d provides a gootl rllclurs t9r stuclyinu the enroti<lnul tehavior of polr,,r:rcr st)lrrtiorrs rrt

dil'fercnt conccnlnrtiorrs.
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INTRODUCTION:
High impact polystyrene (HIPS) is of grcat

industrial importance, and its behavior in
solution is .useful for several applications in
solution and solid smte.

HIPS is normally used in applications
rvhere its ,rbberl' phase (butadiene), gives the

flexibilitl' needed for a recent sun'e1' has

sho*'n that IIIPS srandard sarnples are rvidely

distribu''.d and used in research and inCustrl'

for the calibration of particularly, E'l-
permeation chrom atographl'.

Thel' also serve as ntaterials rvith rvell

riefined properties tbr research itt ntanv areas.

The poll'nrers of st)'rene and butadiene rvith

impror ed phvsical properties are still used irt

vlirious rubber anicles( I ).
The eftect of blending stttall attttlurtts of the

. Rubberl, poll'mer. such as butadine- styrene

rub ' rvith a hard urittle poll,mer are most

drarrr..ric rvhen the later is polystyrene the polly

blend may impact suength greater than ten

times that of polystyrene. '

Even better rcsults may ov obtained b1, graft
,-.-r,...- ---:-..^:. . ..f .-iii)r\.rr,.i-iZittiut) oi sii'Iene lr) tne presencre oI i_ilc

ruUterf 2t.
A hard transparent glass like thermoplastic

resin HIPS is characterized by excellent
electrical insulation properties, relatively high
resistance tto water, high refractive index
clearll, and:lorv softening temperature (3).

Mechanical properties of this material can be

altered b1, addition of nrodif virls asents such a.

rubber (for inrpact strengthX4).

HIPS has excellent electrical properties ,

good thermal and dimerrsional srability
resistance to steining and lorv cost.

The matenar can be reheated and remolded.
Although excessive heat cause degradation(5).
HIPS is not compatible with many common
solvents and thus has a tendency to stress crack
runder load (6).

Exposure to ultra- violet rays causes

l,ellou,ing and less of mechanical strength(7).
Impact high- heat,materials also are used for
parts requiring good rigitlity a packaging
fqfrigc'rator, innEr'doors, and cabinets hot-
drink cups and;str-ucturat tirlutrs(8).

ト

.;

The objectives of this work is to a certain

the effect of solvents on the longitudinal (a

caustic) chain relaxation processes of industrial
grade HIPS and further to understand the

influence of the rubbery phase (butadiene) of
HrPS (9).

When an ultrasonic \\'aves propa-sates

through an1' rnedium its anrplitude changcs
because of the interplay of man1, mechanisnr
(10). In addition, to the th'.'modvnanic
mechanisms that Iead to an increase in
temperature in the propa-tating nrediunr
(assuming a thennocll'nanricalh' closccl s\:tenr )

t I I ). There are nrechalrisnrs such us dil't'r:.rctiorr

and refleclion that in fact rnar lcud to ln
''rcreilse irt anrplittrcle as rvell as tlecrcl.rsc ( I I r.

It is convenient.to sepanrte thc nrcchi.lnisr)):

into t\vo classes by usirt_g the rr urtl
"attenuation" to refer tolthe total chan_sc irr

amplitude resulting from ,h action of all
mechanisms anci to reser've the u'ord
"absorptiol'r" for that loss of amplitude thar

results in an increase of temperature (how'er,er

siighQ in the piop.igatrng riredirrni(13).
'!'lr ::t.-,- ,11.r-iqr1. 1.,_r11ri l1111i6ii ro ilrterlti()n.i)

scattering , which is treated in detail elservl .:re

(l$). The measurements desbribed lead to u'

value of attenuation (15). The particular
situation must be considered before one can

determine the magnitude of the absorption o

scattering and identify with it a particular
physical mechanism. (16).

l

EX PER I MENTA L:
2-1, Polyrner and Solvents:
HIPS grade and two solvents (xylene antl

carbon tetrachloride) used in this rvork, rvere

supplied by Fluka- AG- Germany).
2-2, Samples Preparation:
the solvents used Iin this work were

redistilled, dried over rnolecular sieves ancl

filtered with micropore filters prior to use. (8)

samples were prepared by adding A knou,rr

weight of the polymer to fixed volume of each

solvent and then boilirrg under reflbx lvith
magnetic stirring for thirty minutes.

2-3, Tcnr;rerature Control: : r "
Double- Walled chantbers <lf su,iurble size l

S
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were prepared for ulrrasonic and Viscositv mea_
surements.

The chambcrs were thermalll. isolared .

Water from thcrmostaric bath r+.as circulared
through these chambers.

Reatline s'ere taken onlv afier remperature
stabilizrtion- Ileasurements \\,ere carried our ar

30-ik s'ith a precision of + 0.1 k u as indicared
b1' the manutacrures( I 71.

, 2-{. Ultrasonic }lcasurements:
These measurements \\'ere made w'ith S00

KI-lz pulsc rcchnique of rhe sender- receirer
supplictl b1 tPFl\' \\'E- Cennanr.r.- 

thc nrctll ritrrator \\'as coatcd rr ith oil unrl
kcpt in conl:rcr uith rrall ol the glass tunk
colrtuilrii : thc tesi salnple.

'['lrc rccciter quartz crvstlrl \\ as nlounted ol.r

lu vernier scale trf slou, motion. The receiver
crl,stal could be displaced parallel ro rhe sender
through (9cnr).The sender and receivr,r pulses
rvere displal,ed on two traces of a cathode rav
oscillograph and the time delav of the receivecl
pulse rvas measued . ,t

The accuracy of the vclociti' miasurernents
\\,lts i 0. 15% :.lit! ii:r mea:;urenlents.,tli the
pressure amplitude of the ulrrasonic waves in
the samples has a precision of +0.ZVo.

The techniqge and method of measurement
has been described elsewhere (18).

2-5,, Density Measurements:
The densities of the solution were

determined qsing a cii_sital densimeter
(A\TO\- PAR) - DMA. (r0 Ce nnanr,. havin_rl

a precision of t 0.0001%. The rechnique has

been dcscribcd elservlrerc ( l9).
2-6, Viscosit-v Measurenrerrts:
The viscosity of the polymer solution were

determined using Ostwald viscometer it was
immersed in a"bath maintained at consrant
temperature (30310.1)k. The method of
measurement h:as been clescr.ibed elsewhere
(20). the accuracy of the viscosity
measurements wirs 10.0 I 57o.

2-7, Gel Pernteation Chronratograph
Ileasurements:

Molecular Weightl(NIn. Nll, ancl I\42) ancl
Nik;lecular Weighr distrilrution of HIpS rvere
rleterrnincd usirrs it \\,ilter irssociute l50gel

. Vo.8, No.l, 1997

permeation chromatography (Mildford,
Massachusetts). The results of measuremenrs
arc given in the follouing rable.

卜[   !`   Q   But壼 cκ
con■ 1:

2.8, theoreticat Citcutations:
The follow'in_r eq uarion 'r',.erc u:cd for

theoretical calculurions in rhis rrork {a I r.

1ヽ、
色ヽ

・
、

Bi=(“ 2)1

■
=812μ 、/3pc3

_ll)

.{2)

r= 4pr/ 3pcl ...,j,
Where,
B t is Iso- entropic compressibiliries.
c is a measured velocitl, of souncl in rhe

solutions.
p is the measured densit1,.

is the measrrred relaxation Lli:tplii,i,-i,

is the frequency used .

is the shear viscosity.
is the ultrasound absorption
coefficient.

t is the retaxatir)n time.
The press ure am p Ii t ude a tr sorp t io rr

coefficient of ultrasonic n,aves through the
samples was deterntined usin_g the fbllou,in_g

.… (4)

h 0 is the pressure amplitude of ultrasonic
waves before absorption,

h x is the pressure amplitucle of ultrasonic
waves after absorption.

x is the path length in the absorption
mediunr.

.r The accuracy of the absorption coeflicienr
rvhich deternrined rvas better than * 1.Sc/a.

The radius of eftcctive molecules(R) u,e.re

calculatecl using tlre fbllorving equearion(23),,

■
へ／Ｆ

ｆ

μｓ

ａ

equation (22).

h
-._x _^-o:
ho -"

Where;

9

61夕∞  4193"約35tf」  li31i,63]  j…
' lhe polldrspcrsirr rhri rprese;:i nctl;uitr '*:uni

drsujbution.
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R=
…(5)

where; the slope of a graph plotted between

relative viscosity and concentration of the
solutions.' The results of calculation for effective
molecular radius are given in the follorving
table:

Solutions Slope Radius in cm.

HIPS+CCL4

HIPS+Xylcnc

0.640 0.4666x10'8

0.7820 0.49884x 10-8

RESULTS:
Figures( l-7) shorvs the absorption

coe fflcie nt shear vi scos ity, density, ultrasound

veloc ty, relaxation t n and Iso- entropic
compressibrlity dat* Ior (8) different
concentrations of the HIPS solution in each of
xylene and CCL4 solvents.

,The resrrlrq sh.i..r an increase in shear

,,i', o:ir\,. densit.,'. ultrl:cnic velccit;.' u,itli
rnc,reasing HIPS, concenuation ir those

solvents. (Fi-e: 2, 3, 4).

In contrast,\ and increasing of polymer
concentration $as accompanied by a decrease

in the absorption coefficient , relaxation
arnplitude. relaxation time nnd Iso- enrropic
compressibilityl(Figs; l, 5, 6, 7).

DISCUSS ION:
The increasd of viscosity of the solurions

with increasin$ of polyrner concentrations in

tlrese two solvents (as in Fig; 2) demonsrrares

that the physical entanglemcrir of high
molecular weight polymer, unlike the behavior
of simple liquirl. This behavior comes from the
part of rubbdry phase butadiene) in this
polymer. (24).

The lorver interaction causing associations
benveen the polymer molecules and the solvent
nrolecules are resporlsible for the inerease irr

relaxittion tinre for increlsing the conctntmrion
ofr this polynrbr in those rwo sblve.nts (rrs in
Fig.6). i 

I

: .'strclt irrtenrition ivus: hrtleed tlso ihe'rctfioh

for the increase in the ultrasonic velocity with

increasing the conccnmtion ofthis polymcr in

those two solVCnts(as in Fig:4).

It is 、vell kno、 vn macromolecules mav

inaucncc cach othcr indircctly b、 vay of rnutual

interaction.(25).

the absorption coefrlcient,shcar viscosity,

dcnsit)′ ,relaxation amplitudc and rclaxation

time of HIPS― CCL4,solutions wcrc highcr

than those of HIPS― xylene solutions as sho、 ′n

in figurcs(2,3,5,6)whercas thc absorptio,

coefficient, ultrasound vclocit)' and lso―

cntropic comprcssibility of HIPS solution、 at

diffcrcnt conccntrations in thosc t、vo、 olヽ 'cnts

sho、v a rathcr dintrcnt bchavior as〔 l sh()、、'n il〕

ngures(l、 4,7).

This bchavioI・ hils bccll cxplaillcd ()n thc

basis of diffcrcnt physicaltpropcrtics()f thcsc

tヽVO SOIVents which demonstritc thc effect of

thcscs solvcnts on thc kinctic behaviur of thcsc

polymer rnolcculcs.

The results also show that thc motim of

HIPS macromolectllc could be affectcd bv ilヽ ter

cllain forccs in tu′ ∩、va)'3:

(i) OnC Inacromolじtdlc lllay inllucncc_anothct

indircctly by way Of mulutal intcl・ actions

、vith othcr molcculcs 、vhcn thosc arc

solvent molcculcs. Thc phOnomcnon is

rcfcrrcd to a hydrodynarnic scrccning and

is significant in dctcrllnilling thc viscous

l10、v propcrties of rathcr dillltc polymer

solutionstP6).

(H)ThC intcraction causi:lg association

bct、vccn thc t、 vo typcs of ,1()lcculcs,

polymcl・ and each solVCnt nlay be

rcsponsiblc for thc incrcasc in tiltrasonic

velocity , with incrcaSing of polylller

conccntration as shown in Fig:4.

Considcring viscosity as 'rclaxation

phcnomcnon,the incrcasc in the value of shcm・

viscosity versus conccntration of sollltions its

inustratcd in figurc;2.supports thё  colllplex

fcDllHation.           ,

CONCLUS10NS: :  1  .
Fronl  tllc  nlct1lod Of ipl・ c,P itl・ ati()ll

(1)()1)1llCl・ iZtiti()n in soltltiOns conttlining CCL4

r.Rntli tllc pFOpOl‐ tion()f ch10rinc itton)I Iil卜 ltlヽ ci

l()                     II

l i: |,■  ,1

マl卜 J lFl,i
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molecule varies therefore with thd chain length.
The applicability of uluasonic technique to

determination of polymer - solvent interaction
has been demonstrated for HIPS.

Little changc in the srrucrure of the polymer
influence the behavior of its poll,mer solurions.

Being fast, nondestructive and versatile
ultrasonic technique is useful for testin_g
structure- properr), relationship of this
industrial polyr sr.

The absorprion of ultrasound in polvnrer
solution is connected rvith both local moriorr
(segrnental contbrmarion churge) and rvith co-
<lperative u'hole ntolecular moven.ler.rt size
norrlal or rouse models.(27)
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Shear viscositv (nJ (Poise)
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f i_e,2. Linear increase of shear viscositl, rvith increasing concenrration ofl UIpS in clifferent
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Relaxation amPlitude
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Relaxation
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Fig; 0. Lineardecrease of relaxation time with increasing concentration of HIPS in clifferent
solvents: (a) in Ccl:l & (b) in x5,lene.
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Iso―entropic cOmpress■ bility
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used for total counr of phyroplankron (7). Chlo-
rophyll was evaluared by lorenzens equations
(8). Species diversity rvas calculared b1' Shan-
non diversiq' index(9).

RESILTS A\D DISCUSSIO\
I}e air lcnrpcrarure s'as ransed from S-38'C

ciuring thc sludv peri<xl. Thc muxinrurn surfacc
\\'atcr lcn'rFrrllure rras i()'C at .-\ug. and nrin-
munr at Jan. S'C (Fig. 2a).

Elccrical conductivitv values r,.'ere ransed

be trr ccn 9l-1- I li l7.u s.cnr- I tf ig. 2b.) s,ithour
pr<lnoi:ncer! r'ariation amons the stations. Hi_eh-

cr r:rlucr uere founcl durins cold season (10.

I I t. Silnilar trends rvere shorvn ilr salinitv val-
ruc's (().-5- I .l6ti ). and accoridinglv ri,c rvarer
rn:.r\ .on:ideretl as oligohalin ( 12.t.

l-<l''r cr rtlues of dissolved oxvgen rvere ob-
trrincd t-i-7-Jnre.l- I .; rvhich represenr 32-(fi cir

saturation. These values shorved a seasonal va-
riarions s'ith hi-eher values at losrer temperature
(l#).

Total ar.ailable carbon dioxide.,was ranged
betri'een 100.35-193.28mg.1-1 with irregular
:erson:rl variation u,hich lnuv be clus rl ltiroto-
svnrheric acrivitl, (14). Bacterial action, bicar-
bonate iones ancl hvdrolvsis (13, l5). these re-

sults rvere also noted inother lracli inlancl witters
(16, ll). ,

pH values \vere ranged between 6.9-8.4.
hi_eher valuss were recorded during ivamt nro-
nths (Fig. 3c) . Similar results were obtained in
Nile river (17) and Iraqi marsh ar'et(18,11).

Total allmlinity u,as ranged benveen 62 to
l4-1 m-e CaCO3.l- 1 rvithin the range of narural
inland \\,ator (13). higher,values ^rvere found
clurin_s \\'ann rnonths along with higher pH val-
ues ( l9). :

Accbrding ro rhe total hardness values (214-
65.1nrg. CaC-03.1-l in Fig.3c), the water may
considered +s very hard (6). Lower values were
obtained dulring hot season which may be due
to dilution effect cluring rhe same period.
Accortiing rc culciunt and Magnesiunt concen-
tratiorls. other ions nrav af'fect, the total harrl-
ness (6. 16)'r , '

\'irrrrte lalucs,sh0rr.ed bilu<ilial sclsonll va-
riirt.ifllt rvith trvo peuks. in late wirtter lrrd llte

23

sprin-e (Fig. ab). Los'er values in nitrite n,ere

obtained without pronounced seasonal varia-
tions.Phosphate values on other hand sho*,ed
hi-eher values durin_g s'inrer and spring (cold
season). Stations 2--1 indicared higher values of
nirate and phosphate rvhich nrav bc due ro
se\\ asc effluents and asi-iculr:.:rll acriviries ironr
the lre:r:rround (10. lJ. ll. l7r.

Diss<llred silicutc vulucs rrerc tlucrrr:rrcd in
the ranse Itl.2-209.:irg SiO -Si.l-I rFig. -1ar

rvith the seasonal vlrriarion sintilur ro rhe ob-
tainecl results in other Iratli trqrurtic svsrcnrs (ll.
I l.l3).

The chlorophvll a c<lncentratiolr rrcrc nrngcd
fronr 0.I7-2.tt9mg.t-l. frigh clrlorophvll a con-
centration rvas in srarion 2 and -1. Chl<lrophvll-
a concentrAtion colrsiclered as g<xltl irrdicutor tlrr
phl,toplankton stirnding crop lrs rvcll us phvsio-
lo_eical ancl tropiricarion stalus ( l(r. I jl. rhe

lorver values of chlorophvll a in this stucll, nrav
be due to the dominancl, of diatonts (2-1.2).

Based on phosphate and chlorophl,ll a concen-
trations, the rvater may considereri as oligo-
trophic (12).

A total of 67 taxa of phl,llvplalrktorr u,e re

identified (Table l). Bacillariophl,lll was the
r.l<rnrinant glr)up (62c/,.),',tilllorvecl bi, chloro-
phyta (17 c/( ), Cyanophyrr (l}c/a), P),rrophvta

74G/a), and Euglenophyta,.(2c/o). the tbenthic or
periphyton diatoms abundant. Similar resulrs
rvere obtained in other Iraqi aquatic s)/stents
(25,26). i

The ranges of total phlroplankt<ln cell counr
iurnber were 123218-472373. 135247-
37 I 853, 137 026-44041 0 ; and 1 19244-37 09 | |
cell.l-1 at the stations 7,2,3, and 4 respecrivc-
ly . In general bimodial variation (autuntn urrtl

early summer seasons) was <lbservecl (Fig. 5c1.

Such'results were obtained in Shatt Al- Arab
and Marsh area i lraq(2V,28). In St. 1., other
peak rvas obtained during Feb. rvhich in ciue to
high number of Melosira'and Synedra spp.

Diatom shorved doinancey in totll count
(ti8700- 46tt398cell.1- I 

1 such donrinarrt situu-
tiort in species count were n<rted on the Iraqi in-
larrcl rvtter (29. Il. llJ). Melosinr untl S),nertl'u

spp. were thc dontiltlnt dulirrg lhc srtrtl-r, ltcriotl
n,itlt <lnthI),densitv ol'80c;t, or nlorc.
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動 e species diversity were above one in an

stations with ow valuc in autumn scason(Fig.

5a):thC diVCrsiけ values were dcPcnded On thc

species numbcnin onc sample,thc,valucs wcrc

obtained in casё  of ll'ide spcciflcation of algac

do cxist.Thc di、 'crsit)・ indcx■'crC mngcd l.16

2.83. 1.1712.92. 1.33‐ 2.85.ind l.32-2.64 `n

station、 1.2.3 and 4 rcspccti、 'cl)・ .Silnilar rc‐

stilt、 、、crc oblitincd bcforc{3().ll).Such hish

cli、 cr、 it)indc、 ma)be duc lo、 pccies nunデリCrS

lnd tlutintitic、
lof a、 itilablc nutricnts in thc

〔ltitiltlic、).stCnl(31.9).

ACKヽ 0ヽ 'ヽLED(〕 E
´
「 hc iltithor、、ish lo c、 prcss his gratcful to

PI・ ol｀. 1)r. 
・
1.=へ .AI Siladi for rcttding thc Fnilnll―

、cril)t tintl ll、 :tlL::iblc collllllCnt、 .Thc thanks cx―

tじ nt t().・ 、ヽ、」I):‐ 011.I:ヽ′1。 SI Shno、、'11.

:    |   |

REFI RENCES:
1. Z〔 1118〔 ini・ J‐ 4ヽ. Biliograph)'of ri、 ci poHLl―

tion in lrittl.Eng.and Tech.‐ spccial isstlc

pr()cc.2nd,Iraqi conf.Eng.‐ for M.軍 .E.

&S.A.,(1988).' ■   
′ ｀ ・:

ユ  :I:卜 lヽl;〕  F:、′I へn Ec()― Ph、 lological i、 :、d

 ` 、 Cl■ltllltittivc study on photoplttkton in thc

lA卜 Halnlll〔tr｀4al・ s11-ll・ttq.M.Sc.Thし iヽs

U:li、′crsity()f Bisrah.lraq: 136(1988).

3.NIcKcrcth,F.J:H.J.Hcron,rand JIFt Tailト

il18.ヽValeR Analysis:sOlllcReviscdiMeth_

ods k)r Li:,no1081St・ iSCil Pub.Fresh wat.

■Biol.Assc.(Englalld,36:1・ 120,(1978)。

4` A uCl・ ican Public HcalthlAssociatioFrlStan,

dard Mcthods for thc Exalnination of watcr
.l alld Wastcハ vater: 14th`tedI New〔 Yol・ k:

769(1975)l ; :   : : ‐  :     :

5。 Goltcrmna, H.L.: R.S.´ Clymo, and
'ヽ 4ヽ:AoM. Ohnsiad, Mcthods for Physical
l .and Chemiml Antaly壺 s of/fresh Wltert

2nd.ed.BIackwen ScientiflC publiation

Ltd.Oxford:213さ (1978).I :  'I  ‐

6.Lilld,01T.Handbo6k'ofcommon methols
in LimnolcttytC,V・ lMosby Co.,St.Louis:

199,(1979)。「  :              |

7.:Hillton,G.C.F.,alld Maulood,BIK.A

111.)nl()dified lnOmbin,la nltrittionilnethod ttjr

■il)`,plりtopllink1911 6■●nicrttiOll i:l liadl,i11ldi

lit r漁
・
ぃhヽマntCF dC(ヽ ystcols,[乃 bpたJ ECokなメ

ユ|

Vo.8,No。 1,1997

20: (2): 192-194, (1980).8. vollenwelder,
R.A. A manual on merhods for Measuring
Primary Production in Aquatic Environme-
nts. In. Biol. Program. Handbookl2. '

Black Well Sci. Publ. Oxford. 225p.
( l97J ).

9. \\'etzcl. r.G. Linrnolo_e1'. 2nd ed. Saunders

Collcse publ.Philadelphia . 760pp. ( l9S-l).
10. Kinr. B.C. An Ecolo_r:ical studv oi oi phr'-

toplankton in lake so)'ang. Plr.D. 'l'hesis.

Urtir. ol' Soul \ationil. Korc:.r. l35pp.
( l9ti7 ).

ll. Al - \lousarvi. A.H.A.. Al- Srurdi. Ii..\ . .

Hassan. F.\1. Spatial and scusonul ruria-
tions of phtoplankton ancl rclutccl cnr iron-

menls in al- Haruntar llarsh 'r:rr1. []:rsnrh

Journal of Sciertces. (in prcss t.

12. Reid . G.K. Ecologi' of lnlantl \\'utcrs uttll

Estuuries, Reirrlroltl Publ. C-or'por';rtiort.

\ew'York, 375, pp. (19(rlt.
13. Antonine , S.E. and Al ,Sruuli Il.A. Lirtt-

nologleal studies on the pollutecl Ashar Ca-

nal and 6ahtt AI - Arab River at Basnth, I
. (lraq.). .n., Rev. Ces. Hvtlrib;ol. 6Zt3t:

1-1. .ioldman. C.R., itttd Horne, a"J.,Lnttttttltt- i

g),. lVleCrorr, Hill In. Co. : ,1(r-l pP.

(t98j). ',,

l-5. Goldnrann, J.C. l'he ef'fect of inorgarric
' carbon on eutrophication, P.2-5i, irt r.L. ' :

Brorr,nandM.G.Tunzi,(eds).Prrlceedirl-g:
of seminar on Eutrophicdtion and Biostirn- ' i l

ulation, Calif, Dep.WrteI' Resout'ces., :

(1912). I i

16. Al- Saadi, H.A., Hadi, R.A.M. and Al- .

Laami A. A Limnologicalrstttclies.on sottte

marshes area in southern lraq. Linrnolo-ei- '! 
I r 1

ll. Abdel Karim, A.C. and O.M.Mi .Ali . : ,

Studies on the fresh water al-gae of the Su- , ; i

' dan, Sudan, J. Sci., 1:1-12, (1985).,' ( ' '

18. Maulood, B.K., Hintoni G.C.'F. Whittorr, ' ,'
B.A. and Al- Saadi, H.A. On'the ecology :

of the lowland Iraqi rnarshes Hycfuobiolo-u1'

80:2(t9-216(1981). ', t ',
9. Htrtchi<lnson, G.K. A Tretttise tln Lirtrn<il<l', l' : . ''

st, . vol. l . Wiley. l015t ppl, ( 1957 ). , i i" i

'10, El- Wakecl, S.E., rtntl Wlrbbln. S.D: l{rr-, ii i "r. ,

2-l



Hassan F. M.

drography and chemisrry of lake Manzalab.
egypt. Arch. Hydrobiol. 67: 173-200,
(1970).

21. Munarvar, \{. Limnolo-eical studies on
fresh water ponds of hl.droband, India.
H1'drobiol: I08- 128, ( 1970).

22- Al - Saadi. H-A. . Anronine, S.E.. and
\ural. A.K.\1. Islam. Limnological inves-
ti{:ation in Al Hanrmar marsh area in south-

crn Iraq. \ova Hedrr ieia -i5: l-57- 166
(l9Sl r.

2-3. Kir:r- B.C. . Cho. K.S.. and Tae- Seak
Ahrr. Florizonlal variarion of prinrarv pro-
ciuctivitv and Environmenral facrors in the

Iakc sovang . Korean Journal of Limnol.
vol. 18. ).,o. l(21: l-10(1985).

2-1. Schics'er. U. In virro primarv productivity
(,\ sirr:ulation nunrber ) of ph1'toplankton
lirllrr the Dares- Zn{:st estuan' Lirnnologica
(Bcrlin) l5(2r: 575-579. ( 1981t.

25. 'fullins. J.F. Phoroplankron, In Rzoska, J.

(ccl.). Euphrates and Tigers, \{esopotamia
ecology & Dusting. Vol. 38, Mnnogr,' 
Biol.'W.. Junk, The Ha-rae- Boston, Lon-'
rlon. il2pp, (19ii0).

26. Antoine . S.E. Limnological invesrigation
in the polluted Rabat Canal and the Shatt
Al- Arab River. Basrah. Iraclq. Nova, Hecl-

rvigia 38: 497-518, ( l9tl3).
27. Huq. M.F. Al- Saadi H.A. and Harneed.

H.A. Phyr<lplankron ec<llo_u1,of Shatt Al -

Arab river at Basrah, Irc1. Verh. Internal ,

Verein. Lirnnol. 20: 1552-1556, (1978).

26. Al- Zubaidy, A.J,M. Ecological study on
the algae (Phytoplankton) in some marshes

near Qurna- Sourhern Iraq. M.Sc. Thesis,
Univ. of Basrah. Iraq. 233pp, (1985).

29. Al- Saadi H. A., Pankow, H. and Huq,
M.F. Algological investigation in the.pol-
luted Ashar canal and Shatt Al - Arab in
Basrah (lraq). In. rev. Ges. Hydrobiol. 64:
527-540, (1979).

30. Al- Mousawi, A.H.A., Hadi, R.A.H. and
AI- Saadi, H.A-, A comparative study on
the phytoplankton of the Shan Al- Arab es-
tuan/ up and dos.n streunr Busrah City cen-

ter. Bull. Basrah Nar Hist. 6: 45-63,
(1986).

31. Fo-eg, G.E. Algal Culturcs and phoroplank-
ton ecolo-e1' Univ. of Wisconsin Press
Madison, l75pp, (1975).

Table ( I ): List of species found in rhe Hilla rir'-
er.

Cvanophvta

Anal-ena orientalis Dixit. Chrooccus sp.
Gloecapsia aerusinosa (Garr:t.r. \licrocl stis
sp. Oscillatoria linrosa (Rorh) A_gardh. Spiruli-
na major Kuetz. Johannesbapristilr pellucicla
(Dickie) Taylor et. Dr.

Pyrrophl,ta:

Ceratium sp. Preidinum sp. Gl,miri.iium sp.

Bacillariophvta:

Cyclotella kuitzineiana Ths,aire s.C. mene-
ehiniana Kutz. C. spp. Coscinodiscus iucustris
Grunou,. Melosira granulara (Ehr.) Ralfs. M.
Granulata var. angustissima Eueller. Stephano-

discus sp. Achnanthes iasolettiana kuetz.
Amphiprora.spp. Ampllora spp.^ Bascillaria sp..
Cbcconeis placentula (Eh;.). C; sp. Cymbella
affinis kutz. C. Veniricosa kuerz. C. sp. Diirii;-
nra elorrgatum Agardh. Diplonies ovalis Hilse.
Epthem ia sp. Fra_ei ll aria brevistri ata Cru now. F.

spp. Gomphonema sp. Gygrosi,grna s. Masti-
gollia sp. Navicula capit N.'lnflata (Donk.)ol.
N. Rhrrochocephala kuetz. N. sp. Nitzechia
fasciculata Grun. N. Filif'orntis (\\t.Sinith)
Schuctt. N. Microcephala, Grun. N. Palea
(Kutz) N. Sigma (Kutz). N. sp: Pleurosigma
sp. Rhopalodia gibba (Ehr.)P.Muell. Rhoicos-
phenica curvata (Kutz). S),ndra c,apituta Ehr. S.

Fasciaculata (Ag.) Kuetz. S. ulna (Nitzsch)
Ehr. S.sp. Surirella ovalies Breb.

Chlorophyta: ,'' : " "
Cruci-eenia rectanyl. Coloiteriurn' setaccunr.

Pediastrum sp. Sendesmusl arcurus (lernm.)
Iemm. S. sp. Spirogyra laminata. S. sp. Vol-
vox sp. Ultothrix sp. Zygriema sp. Coccid
green.

Euglenophyta:

Phacus sp. Trachel<lnronas sp.

¨
うつ

一

ヽ

ヽ



Vo.8,No.1,1997

AL Mahavryl

Hita

A bu

Al- Musunsiriya J. Sci.

e Statlon

3

‘
　

，
　

　

　

「

ご二lJ盪

ヽ
＼
＼
　
　
‐
‐
　
　
ｍ
ｋ（く

Ｏ

Ｊ
一一

∩
Ｕ

ｔ

ド
ー
ー
ー
ー
…
Ｌ

H itiCL

Figure (l): Map shorving the studied area

26

＼

　

　

　

　

　

＼
ヽ



|

一
〇

Ｎ
Ｏ

O   N‐  0、   `

‐
‐―

予

[:
∩
〇
コ

Ｏ

Ч

「

Ｋ

＞

〓
ｏ
コ
十
す

Ч

Ч I

∽

Ｏ

Ｚ

一

Ч

「

Ｋ

＞

‐〓

Ч

『

＞

　

」

Ｋ
ｏ
⊃
千
す

ヤ
ー
■
三
年
の
「

●―
ム

∽
ω
一三
十て
一８

∽
当
。一

,lrE. ,oi1 condutivity X 100

一

・

一
〇
・つ
〇
。「〇・切
ύ
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The Efrect or Nematode Populat:on Densities on Seed Cermination And See‐

dling Characteristics oF Se、'era: Crops.

ABDUL MOHSIN Ho MOUNAS, ABDULAヽ lEIR A.YASSEN,AND SUHAILA H.AL‐
LAヽlI.

Dcparment Of Blology,Collcsc Of Educadon,A卜 QadiSiyaじ ni、'crsity,Di、 'ani)・a,Imq.

(Rccci、 'cd:ヽ4ar.23,1993;Acccptcd:NO、'.1993).
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ABSTRACT:
1_itl)oritt()r)CXpcri11lcnt、 vils condticted to sttld)′ the cffcct of diRtrcnt ncnlatodc poptil(lli()n

dcll、 ltics()fヽ lclヽ)idogync sp.on secd gcllHillation and sccdling charactcristics of Vigna sillじ、is.

Abchl〕 ()、 chus esculcntuc,(〕 icci anetinum.Heli〔 inthus annuus and Rcphantls SativLlS.raclish i11-

fcctcd roots and cach LISed as inccul〔 lting agent tO infect all,seed typcs・ in the cxpcl・ i11lcnt.Sccd

gerl・ ilinatiOn peК entagc of vigna sihcsis and Ablemoschus esculentus wcrC highly rざ duё ed(ttt… ・

0.Oi lc、 cl()f signiicance)with illctascd hcmatOde poplllation lι vel■onl l to 4.Scedli,181e―

ngtll of thc rCinainillg sccd typcs signiicantly reduced by increased nematodc populatiOn denゞ i_

tics.Ⅳlorcovcr scedling color wcre ycHow and palcr as populatiOn dcnsity of ncmatode inclcascd

frorn level I to level4.

The demand for food including horticulture
crops increased with world populati<ln . To
meet the demand production of the produces

shoulcl be increased. Factors effect plant devel-
oprnent during the seedling stage as well as

seed germination have an impact on stand suc-
cess and consequenrly better yield Vic-
tor(1961). A problenr seemed to be serious in
crop production is the iiiicstation of soils with
the plant - parasitic nematodes which have a

wide range of hosts. Several investigatores;
Hussainet.al. (1978); Maggent(1966); Ownes
and Bottina (a) (1966); Steiner(5) (1952) re-
ported that damages to plants caused by nema-
tode infection is rather a confused one. This is
because of the darnage symptoms which can
easily be confused with other plant diseases;
disorders ancl or mineral deficiencies. Moreover
the severit-r, of rhe clarnages depends upon the

intensity of the infection(6). El- Behadli and Di-
wan (1985) reported that heavy infesration of
plant - parasitic nematode of okia fields resulted

in yellow , stunted , poor plant growth and a

reduction in yield. , Others,:
Abdulraheem(7)(1987X Mutlon et.al:, (8)
(1989); Steiner(5) (1952) working on the eff'ect

of nematodes on different crops, postulated the

poor plant grorvth resulted from their experi-.
rrrent to a dead root hairs resulted from heavy ,

infestation of soils bylnematode(4) Joseph

et.al.(1986) working on'soybeans found a re-
duction in soybean root hodulation , poor gro-
wth and a redrrction in yield from heavy infesta-

tion of soils by nematodes. They suggest that
nematode may interfer wlth nitrogen fixing bac-

teria leading into a reduction in root nodulation
and development. Also wounds made bi, nenral

todes may ienhance otherr m icro<)rultn istt-t s,, sttc lt.

as root- rcitting organisnis, to enreI plant cells
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and both can causc a synergistic'effect in caus-

ing a heavy plant damagcs-

Information on the effcct of nematodes on

seed germination and sccdling development is

scarce. The purpose of this study is to find the

effect of nematode population densitl' on seed

germination and seedlin-e development of bean,

okra, chick- peas, sunflostr and radish.

},IATERIALS AND METHODS:
150 seeds of each of bean, okra. radish.

chick - peas and sunflo\uer \\'ere taken and

treatecl w'ith sodiunr hypochloride 6%), com-
nrerciril bleach as a sterilizing agent for 3 to 4
minutes. The treated seeds then rvashed thor-

oughll' rvith C stilled rvater for 5 minute and

pluccd in five petri- dishes (-30 seeds in each pe-

tri- dish) bottomed rvith a t.ilter paper and a
laver of cotton. Four levels of nematode popu-

lation densities rvere prepued to inoculate st crl:;

in the petri- dishes as follow: a weight of 0.i,
l, and 1.5 grams of Moloidogyng sp. infected
radish.roots were grounded with distilled water
anC dxtrbcted (i gram contains an avei.ge of
200 ielrraic ne*ar.,v4rc) E.taCtlCn irOlr eaCir

rveight of the infectbd radish roots considered
as a level of nematode popilation density.Thus
extractions tiom 0.5, l, and 1.5 grams of nem-

atode infected radish roon represent level ?, 3,

and 4 respictivell.' . Level I considered as a

control n'eannent and rvas rrmarode free. Seeds

01

in the previously prepared petri- dishes then in-
oculated with the four le'rcls of nemat&s pop-

ulation densities with four rcplication for eabh.
level. The inoculated seeds were incubared ar
20'C for germination purpose.

Germinated seeds were counted daily frgm
day 5th through day lfth after rvhich counrs
rvere madg at 2 da1,s intervals until dav l,9rh.
Seeds weri considered germinated w,hen pri-
mar)' rools rvere produced and shoors s'ere 3 to
5 mm long. The germination,period *'as conrin-
ued up to 2l days. scedling length \\'as nteas-
ured by using a regular ruler. Seedline color
rvas visuall,v and closely watched and compared
rvith the control treatment durin,e the period of
germination. The design of the experin-. nr \\ as

a conrpletely randonrizedidesi-en. Sepanue arurl-

,vsis rvas made for each seed t1,pe inclucled in :

theexperiment.Singledeigreeoffreedolttcottt-
parison was utilized to detect trearments effect-

:

RESULTS:
Tables (l and 2) present the effect of nema-

t<ide population crcnsides on seed gbrmination
anci seedling length of bean;' o!:re, :::.3irl.';'
chick- p;as and sunflower, respecrively. {n' "
contrast to radish, chick-,peas, and sunflorver

-sermination percentage of bean and okra were

tion density from level rl tolevel 4 (table 1). ,

This effect was linear , quadratic (at 0.01 lt:vel

■

Table(l): The effeo of nenratode population density on seed germination p6rcentages.

7o germinationNematode.population

density (levels)z Bcan Om Radish Chick-peas Sunfiorver

Control (l)
0.s (em) (2)

1.0 (gm) (3)

l.s (em) (4)

linearY

Quadratic
Cubic

90_00

60.75

57.50

50.57
**

**

*

95,00

61。 17

31.50

17.50
**

**
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100

100
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100

100

100

100
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NS
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Each」枷 Of ncmatOde infected― radish roots conhins an average of200 fettalё .

Single de*sree of feedorn coparison.
Means are signitica nt at 5c/a and lo/o levels, respectively.
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疇Ыc(2)]職 cffcα of ncmatodc popdabn dcnJり 'On sccdlngた ngth.
Nematodc popularion

dcnsirr' (levels;z

Seedling Iengrh (mm)

Rndish Chick- peas Sunflou cr

Control
{J.-i ( snr r

I .0 1gn1,

L-i tSnr r

[-inrr;rr Y

C.)u:rt!:":ttic

('ulrii

12.00

11.80

11.60

9.75

ヽS

ヽS

28.00

17.47

17.25

16.47

ヽS

ヽS

14.∞

13.20

ll.95

615

(1)

(2)

(3)

(4,

I'l:rch r:rlrttt ol'ncntltltxlr iltii'cicd - rrrtli:h r(x)t\ c()ntitirls :ut u\c1l{c 9l'l( X) l'cl:rulc
Sinrrle dcgrec of tecdoln cop:rrison.
\tclns ure si_snillc:rnl ilr .iq; lnd l9i levels. respectiveh..

ol .i!nil'i;ul:cr r untl cu['ric (ur 0.()-5 lcrel ol'sig-
rril'ie lrne c r rctluctiorr ilr seccl gerntinution pcr-
ccnlirsc ol'bcan rvith increused densitv levels ol
ncl)url(xlc population . The response of okra
scctl gcnnilration percentl_ge to increased popu-
lutiorr lcvc.ls of nenlrlocle \\,as Iingar ancl tluad-
rillic (ltt 0.01 lcvel oi significance) reduction.
tierr:rinatir)n Frcentage of rarlrsti, uhiei:- pcit:i
and srinflower were not affected be nematode
infectiut at the densities included in our experi-
rnent. Horvever their seedlings were hi,uhly af-
fected (table 2). Seedlings of beans and okra
were completely dama_secl tlue ro rhe inf'ection.
Thev u,ere flacid, brou,r't irr color antl irnnrea-
surable in longth. Seedling length of raclish rvas

linearlv reduced (at 0.01 level of'.significance)
by the increased density level of nematocle
(table 2). Linearand quaclratic reduction in see-

clling length of sunflorver and also cubic,for
chick - peas werc found.

V.isual cdlorchanges in radish, chick- peas
and sunflower were also observed. This color
change ranged from yellorv to a paler with in-
creased nemarode population densities and hen
compared tO the control.

DISCUSSION:
The linear and quaclratic respoltses of seecl

gernrinati<tn perqentage of bean in aticlitiun ro
the cubic for olinr c'un bc,expluin clue ro tlrc
corr;rpetiti<ln,0f rt$nrat{ttlc rlrt lixxl t.eserve ntlltc-

rial availtrble in seecls titr gcrntinlrtiorr lntl lrl:o
to the nilture of nenurtode nrultipliclrrion. ..\s rr c

can see fronr talrle (l ) the lorvest senninutiorr
percenta_ge of both seecl tvpes rlcrc lrss<lciulcrl
s,ith the highest levels of nemarrxle populariorr
densities. Although seed girmirurrion .pcrcerlr-
ages of raciish , chiok- peas anrl sunf-lorvcr
ivcrc not aitected bv rncreased nentlrtode popu-
lation densities they did nor,seem to be free
from the infection. Disease symprom during the
later stages were evident. What seemed to be

happening here, is a delay in the infection to the
seedlin_e stage. Possible explanation f<x'this de-

lay in the inf'ection nray be relitterl ro the llature
of seed germination in rvhich raclicals of bearr

and okra were erner_ged,in the eurlt, stuge of
seed germination compdred to radish, chick-
peas and sunflower and acted as potelttial sites

for the infection since nematode cart namely
feed on roots . The eariy infection , of borlr
bean and okra, suggests that disease conrol
,management should be at the early stage of seed

germination when considering planting those
seeds in the field. This is because it is easer ancl

less expensive to eliminate the disease causins
agent from a ferv kilos of seecls than ro attempt
to spray or dust the entire fields of grorvin_s

plants.

The linear reduction in seedling lensth of
ntdislr. chick- pels und surithrter crrn trlstl bc'

,ex.pluined tlue to the conrpetitiorr of ncnrutotle
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on food reserVe material availabie for scedling

growth and development. And for this rcason

seedling appeared to be stunted. Moreover the

quadratic redirction in seedlin*e length of sun-

florver and chick- peas and the cubic for the lat-

ter ma),be as.a. indication.of highest competi-

tion on food resen'es rvhich rvere resulted fro
the existence r of high numbers of nematdes.
As s'e can see from table(2) seedlin-gs rvere

realll' stunted compared to the control treaunent

and also to the nalure of nematode multiplica-
tion . l-lris nrultiplication of nentarodes. rvhich

is expectetl to be high and proporti<xd to its
originul popuiation. caused rnore cornpetition

'<ln frxrd reserve nraterials. and thus a severe

s\'flrptoms retlected as a change in seedlin-e col-
' or ()'ello$nesN). Or as an indication exhausting

food:reservesl tbr further -eros'th due tonenra-

todc nou sl ::rent . This resuhs is in agreement

u'ith El- Fchahlr, and Deu,an(6): and Who
filturd stuntecll. l'ellos' and pcxrr growth as a re-

sult of nenratode intecti0n of different plant-
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Isolation and Identification of 2- H.vdrox.vbiphenl'l degrading Pseudomonas at-
ca ligenes
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ABSTRAGT: 
''*l' 

1)t;3 'LJ','*t J)

Aclaptation of scrvase microbial comnrunities to fasrer degradiation <lf 2-hvdroxvbiphertr.l af-
lcr c\Posure tcl lhe c<Ittpound in the prcsence of veast extract as sec<tnd carbon source rvus sttrtl-
ictl. Rrtcterial stritirt capable of cle-gritclinc 2-hvtiroxvbipherrvl hus been isolaretl antl itlcrrril'ictl us

Pscudotttoturs alcaligertes. An active culture u'as able tcl de,sraile nr<lre than 959i ol2- hvrlroxr,-
biphcnl'l present ar 30gs/rnl rvithin 5 da1,s as cleternrinerl b1,-eas chrcrnarographic and specrro-
phot<tnretric analvsis. During growth no intennediate was observed sixrrvin_e conrplete degracla-
tion of lhe cornpound.

I\TR0DUCTI0N:
Vlicrobial clegradation of 2- hydroxvbiphe-

,p)'l h1s [''een inyestigaretl intensivel], ( !.1). T'ire

bacteriui oxidation of biphenyl generally staned

lut the .3 posirion to fbrm a cis- dihydrodio..
rvhich is then further metabilzed to 2,3 dih1,-

droxybiphenyl. This idol undergoes oxidativ
meta cleava_se and is rnetabolized to benzoic

It u,as found that biode_eradati<ln of xendobi-
otic compounds takes place either slorvly or ltot
at all under natural environmental conditions.
and hence bioconversion of the chemical ma1,

occLrr only after an adltption period(3). Howev-
s1, hiodegradation of persistent organic com-
pounds could proceed through cometabolism,
the transforrnation of a non- growth substrate in
the obligate presence of a _trowth substrate or
another tr:rnsfonnable conrpound(4).

'fhe aim of the presenr study was t<l isolate
Iutci identil'v 2- hydroxl,biphenyl - degradation
nricroor_garrisrn arrd to cleternrine its growtlr
c hru'acleri stics throu g h conretabol ic conclit ions.

trI.\'I'ERI.\L .\N D N,IE]'I]0DS :

.Anulvtical gracle 2- hvdroxybiplrcnyl u,ls

purchasecl tionr B.D.H., poole. Englarrd. i\,lun-
cipal servage was co!.lected.fresh (Rustanriu.

Baghdad) tionr prinrar,,cli_uestcl':r iri 2- liter us-

pirator bottle. Samples rvere taken f}om diges-
tors at initial and final Stages of dige stion.

Medium and Culture Conditions:
' Bacterial strain was maintained aerobically at

30C on basal salts medium of the following
composition (gram per liter): K7HPO4,4.3;
KH7PO4, 0.4: NH4NO3, 1.5; N4gSO4, 0.2;
FeSO4, 0.001; CaSO4,,0.002, Containing 2-

hydroxybiphenyl or/ and yeast extract as the

sole source of carbon. The pH of the nrediunr

was 7.2.

Adaptation of Pseudomonas alcaligenes for
degrading 2- hydroxybiphenyl rvas started in
multi- system continuous culture reactor. The
reactor was operated continuously, .r, 0.25 rnllr
feeding scheclule usirlg peristaltic pump (LKB,
Bromnra, Srveden).The systcm u,as aeratecl

with sterile compressed air on a once 3h a cla1,

schedule ancl rnaintained at 30",C. The perfbr-
linance ol'the cherl<lstat rvas stable firr the clura-

tion off tlre experiments r.vLrich lastecl 4 nronths.
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.' Microbial Groivth Delermination:
Microbial growth was estimated on the basis

ofturbidity of. the liquid culture during incuba-
tion using a Bausch and Lomb specronic 20
spectrophotorneter at a s avelength of 5-10nm.

2- Hvdrorvbiphen;-l degrading bacteria sere
enumerared on rhe basis of plate cou . of dupli-
cate bucterill cultures. Aliquits t0.lmlr of 10-l
and l0-5 diluriorls ucre spread on rhree repli-
cated plates of nutrient acar. Bacte"ial colonier
l ere countered after incubation of the plares at

-l0C for I dai's. The mean count for either the

l0-f aml I(f-5 dilurion ofcukure liquid rvas cal-
cu l:rtcd.

llc:rsuremcnt of Substrate Disappear-
:tnce: r

2-l'lltlrosy'biphtnl'l disappearance \\'ils
tl uan ri l rcd spdctrophotbrnetricirllv an 2.10nnr. the

* arelength -rla-rinra for 2-hyd ' vbiphen),I us-
ing \lilton ()t, lU) I rrcording specrophfiome-
ter. For. gas-r:chronllrtographic anall,sis of 2-
hlriroxr^bipherr1'l and'r possible merabolires,
sirnrtjlr ()fcullx;i li.,i:id.,.:.-: exfracted $ith l9r
T.:..r,r ' ,r)t) tirilorveii h. i0-ci t.ri !.1 Iicrtite_
ethar ul,ixture. Prior to mi;ring a small antour r

of s<xliurn sulfate,rvas^ added ro preVint tlre tbr-
ntation of a stable emulsion. The sample rvere

shakcn vigorously for 30min. The extracts
lvere analyzed 6ri Shimatzu. 7A GC equipped
rvith electronbapture detecror. A glass column
packed withrsilicon ov I (at 270 on 80/100
nr esh ,chromosorb C). The temperature pro-
gram run'from 190 to 242'C rvith an initial and
final holdingi time of 2 min and a rate of 2"C
rrrin-l..Nitrogen was used as a carrier gas at a
flo\\i rare of 6 ml'l Ir.rin- I . The irijection and cle-

- tector temperatures were 3fl)"C.

i

Enrichmenl:
' A population of bacteria capable of degrad-

ing 2-hydroxybiphenyl rvas developed by a
standard adaptation and enrichment culture
techniquc using municipirl sewage as.an initial
source of in<rculunr. Basal salts mediunr srtp-
plenrentetl rvith irrcreasing concenlt.atirnls of 2-
h;,clroxvbiphg nyl. up rrl l(X) pg/nrl rv;rs usetl:
'J'he bttch cLrlttrre erlrichnrent rvls nrriutained.in

3 liter Erlenmyer flask connining 2 liter ofme-
dium and incubated at 29'C on a magnetic,sdr-
rer at 150 rpm for 5 monrhs wirh 1l month
transfer of 257o inocula rto fresh rcvissd basal
sahs medium containing the substrare.

Through the process of adaprarion. one bac-
terial strain has been isolared from rhe mixed
microbial culture bl picking and srrcaking bac-
terial colonies on nurient Jit_sar I Ditco) and basal

salts medium conlaining,2- hvdroxvbiphenvl ar

a concentradon of l00pg/ml and veasr exmcr lr
200pg/n:1.

Resting Cell Experiment:
To study the degradation of 2- hvdroxvbiph-

enyl b resting cells, acrive :ells gros'n in basul
mediunr containing ),east e\lnlcl und 2- hvtlror-

lbiphenl'l rvere collectetj bv cc nrrilir g:rr iorr lrl
8.000 xG at rl'C and the1, rverc s'ashed ririce
rvith and resuspended in l0mtrl pho:phare buf-
fer pH 7.2 to an optical densirl,of 1.0 at 5.10

nm. 2- hydroxybiphenyl was added to the cell
suspension at a concentradons of 100,200 and, .

300 pg/r,rl. The culture was incuhriteC orr u :u-
titlt, snaker lbr -18iir .rt ltl'r-' 'I !'ir :Jr, iii\r) rlir-
tures wele cenrifuged and the rupe4ratitnt-f1uid
was extracted and used fbr GC- analvsis.

RESULTS AND DISCUSSION:
The accumulation of biphenyls in ser.iage is

due to the inability of natural microflora to de-
grade them (4). One way to enhance degrada.
tion of biphenyls is io inoculate rhe sewage
rvith microorganisms constracted to degrade
such compounds (5).h as also found that bacte-
ria can degrade a wild range of bazar{ous s1,n-

thetic compounds by cometabolic process (6).

FIowever, these compounds.found to,be highly
persistent to metabolic activity.

The results of this investigation indicate that
a population of bacteria capable of degrading 2-
hydroxybiphenyl was developed by a standard
adaptation and enrichment culture rechniclue us-

ing municipal sewage asran initial source of in-
ocLrlurn. The bacterial stnin able ro conretabol-
ize 2- h1,{r61y6iphen 14 lvirs then isolared and
tentatevely ide nril'ied a$ pseuclonr on,.r,,^ alculi'
genes accortling to the taxonontic system of

i(r ´
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both Stolp and Gadkeri (7) and Paleroni (8).
No microorganisms was obsened able to uti-
lize thc compound as a sole source of carbon
and energr.. Pseudomonads havc becn implicar-
ed mosr frequentlf in rhe degradation of phe-
nolic compounds (-5) because rhel'conrain de-
gradativc plasmid harbor ,genes responsible for
such ;rcrir irv r9t.

\licrobill grosrh in rclarion ro 2- hvdroxl.-
biphcnil disappearancc in liquid culrure *.as
sturlicd . Thc rcsuh o[rhcse e:ipcriments sno\\.n
in Fig.l and I indiclre a l:rg period of 2 davs
durins shich no l- hvdroxl'biphenl'l urilization
rvas noted. Hon'erer. nricrobial gro\r,th pro-
cccd lt a rapid rale rhen leveled off afrel ap-
proxirtt:ttth' -i da)'s of incubation. De_eraclation

of l- hvdrtlx-r'biphenl'l sruned -3 davs afier incu-
bltion. and atier 6 dai's . no biphenl,l could be

rletcctcd in rhe rnediur)t AS nteasurecl spetropho-
tornctcrical!1'. The loss ol'UV absorburrce chlrr-
acteristic of 2- hvdroxvbiphenvl folkxved the
sunre putrcrn as GC analvses of extnrcted cul-
ture lit1uid.. No intentrediate rvas noticed after 4
clavs. inclicarin_s rhar the bacteiia had completeh,
clestrovetl the aromatic rin_g of biphenvl (Fig.2).
'l-o accunrulate possible ntetabolite:, prod.;cecl
cluring 2- hydroxybiphenyl degradation , resr-
ing cell suspension of adapted cells rvas incu-
bated with differenr conceiitrarions of 2- hy-
droxybiphenyl . The rrjsults in Fig. 3 clearly
shorved exrensive degradation of 2- hydroxy-
biphenyl within 24hof incubation andg5Vo of
the compound was Iost at the end of 48 h peri-
od. No metabolites was detected shou,ing that
intermediate could be deeraded as fast as thev
rvere formed.

Fi_sure 4 shows the effect of different con-
r:entrarions of 2- hydroxybiphenyl on biodegra-
dation. It is clear the rhe acriviry of the pseudo-

nronas s,as retarted with higher concentrations
of 2 hydroxybiphenyl . An increase in substrate
concentration decreased the relative amount of
biodegraclarion (Fi-e.4). According ro this ex-
perinrenr the optimal concenrarion seemed to be

-300it_s/ml. This concenrrarion far exceed the
coltcentrrtions reachecl as a contaminant in
\\'itste \\'iller.

Kohler er.al.(2) srudied rhe degrucluti<ln of 2-

. Vo.8, Nd.l, l99Z

hydroxybiphenyl by Pseudomonas sp. srrain
HBPI and found rhar rhe lirsr srep in the de-era-

dation of this compound was caralyzed b1, an

iSADH- depcndcnt monooxygenase r*'hich in-
sert a h1'drox1.l group adjacenr tor rhe alreadv
existin-g one to sen'c as substratc for orhr'r en-
zvmes of meta clcavagc route. Hos.er.er. Fu-
rak*'a er.al.. (10). rgpsyred rhlr 2- hrdroxr.-
biphenl'l \\'as n()t srorrlh subsrrare for lrrcr
pol1'chlorinared biphcnvl comclabol izi n s \rai n s

Acinetobacter sp. and Alcali{:encs sp. alrhough
rvith restin-l cells of borh strains ox) Scn uptakc
could b measured .
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Fistri'e(2): clcsraclatiotl of 2- h1'ctroxl'biphenvl bv Pseudontonas lrlcalisenes as rrelsr.rre6 b'
spectrophotometer (.) and gas chronratograph (o).

Fisrrre(-i): Degrildatiorr of 2- Itvclrorvb'phenvl b1, restir)g cells of pseuclonronas alcaligenes.
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Streptom.vcin Resistant Plasmid From E. Cloacae as a Potential Cloning Vec-
tor.
AIi A. R. AI- ZAAG
Depanmet of Biotechnologl' for P.G. Studies, Colle-ee of Science, Baghdad universirl,, Bagh-
dad. Iraq.

(Received: Jul1,. 4, 1993: Accepred:Ocr. 10, 1993).

:i.=l[Jl

--a'-ir.r,r.;-J1;F Jf,f l!dl-.)l rL;.ILrlilt '.i-, *LH i;;tt (;J-(il) Jr .- :t,UU., ljt.^-_,^-
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*d': '-,'i s::i;r-.c-.ll :u &J.:*.lJjJ r cr PAT ,tr .- )t ,uu r ,,e rt:+ .--: .r-r)Jl t-ir jr .,+-..r

.-+At s+t Jr .-_)t :rV 4 '1..l-i:f,t$.:_X, 
't,*,;:i;* U$, ..y\ j :\. r^. s, tJ

ABSTRACT:
\lost clonins vectors comtnercialll'available utilize ampicitline resisrance as selecri',e rrrurkcr

for screettitts recotttbinant transfor mants. Other antibiotics such as tetracyclin ancl chloralrphe lr-
icoi urc also of rvide use as markers fbr sclection. Floii,,ever onl1, ferv vectors utilize <tthcr unribi_
rttic tll:trkers suitable fbr subcloning experinrenls are cun'enrlv available. Irr this srudr.. . I I kb
strllptonlv cin resistance encodin,e plasrnicl tronr E. Cloacae rvas isolated. The plasr,icl cur^,
slrtrclrlral similarit.v rvith PAT 153, mobilizable ancl c'haracterized by broad host- range expres-:
sion. 1'lrus it can be considered as a potentiai subclonin vector.

INTRODUCTION:
Plasmids are lvidelv used as clonin_s vectors

innrodern genetic engineering. Thev are usualh,
isolated fronr procirryores and subjected tcl
structural and phvsical mrxlificarions. Fkrrver,-
er. the retain of, canain chanrcteristics are essen-
tial filr their practical use. One of rhese charac-
teristics is the presence of' selectable ntarker
such as andbiotic resistance . Restriction sites
for cloning and multiple copies ale arnong orher
desired functions(1).

Most plasrnid cloning vecrors currentlv
available utili2e limited number of anitibiotics
such as Ampicillin, chloramphenicl anci teu.ac1,-
clin resistance. Thus , it is alrval,s requireci to
have vectors with rather uncommon antibiotic
selective marker that can be practically used for
subcloning experiments. Resistance to srrep_
tonr1,gil1 sulphate is not comnlon phenoty,pe
Anrong cloning vectors. In the course of screen_
ing u nuntber of bacteria for certuilr gerreticul
tnrits. a 

'cterilrl.uv 
clirricuI strui, of Errtclcl[ruclcr

clouc]rc resistant to, I(X) Ug/ nrl streptorrr,rcirr

sulphate rvas isoiated. The strain containecl ex-
trachrornosornal DNA. In this reporr. I present
some experirnental dlrta of the isolation and
characteriz:ition of p5w, a plasmid encoding
streptontvcin (Snr) resistance ancl <tf potential
use as subcktning vector:

MATERIAL AND N{ETI{ODS:
Plasrnid extraction and isolation of total cel-

lular DNA was performed as described in (1).
Chromosomal DNA and plasmid DN,A bancis
rvere also isolated according to, Hansen (2).
Endonucleases used for restriction analysis as

recommended by the supplier (Amershant Inter,
natinal).

Agarose gel electrophoresis was rourinely
used in a submarine cell (BRL).

Cnjugation, mobilization of plasmids ancl
tran sfonn ation experi m ents were perfor-nted ac -

cording to standard procedures (3). Biotin h-
beling ol'PAT 153 probe by nick rnrnslariorr
\\,as accon'tplisllecl as desc:'ibed br, [_ange r. (-l).
I-l vbrirli zurion urrtl cletection ofi [rior i n t, Iared s i s-
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nals was carried using the BRL non radioactive

labeling detection kir

RESULTS A\D DISCUSSION:
The Enterobacter cloacae isolate \\'as succes-

sivell' subcultured on nutrient plates (Oxoid)

rvithout selection. From thc tenth subculture.

lffi colonies \\'ere pickcd and pactched on nu-

trient agar plate supplemented rvith 100 Ug/ ml

of Snr. One colonv t l%) didn't grou'.To test

thc assrrciation of a plasnrit! content s ith resis-

tuncc to Snr. this crtl(tnr' \\:ts gro\\l'l lrnd strb-

jcctctl to plustrtid crtrltcliolt pnrcedure ttlgcther

rr ilh lso ol'lhc re:i-.1;.ltl-colonies picked from a

rlr:.r5tcr platc. Atier a purificati<ln step the three

sulrrplcs rvcrc clectrtlphoresed on a submarine

gcl lrttl cr:ttttittecl under U.V. transilluminator-
'l'lrc sporttluteous segreganl to Sm resistance

u us dcr'otecl lhrnt anv extrachromosornal DNA

s,hilc thc other trvo santples shorved sim:rar

pllsntid bunds (Fig.l. lanes A. B. C). This

rvus thc l'irst eviclertce of the presence of plas-

nrirl lp5rr') irr the u ild isolate of E.Cloacae and

its associii.' ,n u'ith Snr resistance.

.\ ii;;'i:;-':,cnt ctiliure of E. Coli Lil.,-ilr!'.'a-
ti\ . (l,lM 29+) s,as transfbnned rvith .he plas-

nrrcl DNA and selected on Sm- supplenrented

nutrieni agar w'ith proper control, A nurnber of
Snr resistance transtormants -trerv indicating

that p5rv confer A new resistance tc, MM294.

J'his transtirnrtatiort experintent tvas tite secttnd

evidence of the presence of a streptr-rmycin re-

sistance- errcoding pllsnrid. ro test its transf'er-

abilit1,. the rvilcl Enter<lbacter strain rvhich is de-

voted from any other antibiotic resistance

activity as u'ell as E. coli strain MM294 con-

taining p5w rvere both mated separately with ri-
fampicin (Rif) (100 Ug/ml) mutant of MM294
used as recipient. Upon selection and counter

selection with proper control, no transconju-
gants could be detected on Rif- Sm plates indi-
cating the non conjugativity nature of p5w.

To funher test the transferability of p5rv and

its host range expression a mobilization proto-

clll described for the use of the cointegrate
pR75l: Tn 813. (-5) rvas follorved. Plasnrirl

R75l enc<xles trinrethoprirn (Tp) 1s5i511pss (-i0

Ug/ ntlt rvhilc the tnlnsposon Trr tll3 enctxtcs

mercur.v (Hg) resistance (12 Ug/ml). this plas-

mid cointcgrate $'as first introduced by conju-
gation into the Enterobacter strain . The srrain

n'as then used as a donor and mated separatell'
u'ith the follos'ine bacteria: E.coli \1\'l 29J.

Citrobater freundi J\IP -1007, Aeromonas h1'-

drophila. Rhodop eudomonas spheroides and

Pamcoccus denitrificans. All of the rii acquired
resistance to streptoml'cin sulphate indicatin*g a

u ide ran-ge expression <lf p-irr'. The expcrintcnt
also indicated that it is possible to transter this
plasnricl via conjugation- basecl nrobi!izution
sirnilar to PBR-lll plasnritl furnilr'(5r. -flrc

transter of p-5s is possibll' ntccliuted through

the torniation of a cointegrate of PR75l: Tn

tll3: p5rv. The five recipient bucteria \\'ere nol

annlvzed for such cointegrate since it is ber'<lttcl

the scope of this s'ork. Similaritv to Colel de-

rivatives such as PBR 322 and PAT 153 is evi-
dent since )5rv e xpressed in cl<lssl1' relatccl

l-racteria tS /irt as evolutionan'distltnt bacterilt

such as R. Spheroides . A rvide range expres-

sion is alrvays a desirable character of clonins
vectors:

The :re::t experiment coniluctctl..il; this .Stttil'.r

was an rnrtral physical charr cterization of ptas-

mid p5rv. This rvas confined atthis stage of the

research to restriction digestion with nurnber of
available endonucleitses. No sites rvere found

for the following enzyrnes: Hind III, Cla I,
Banr Hl. Pst I or Sal I. Digesti<ln of p5rv

DNA with Eco Rq revealed the presence of
three sites tbr this enzvme gencrating fi'agnlent

sizes of 4, 6, and l. kilobase (kb). Tlte total

molecular rveight of p5w'rvas calculltted to be 1

kb (Fig. l) It is necessary to screen the plasnrid

for the presence of sites for other restrictiort ett-

donucleases. The loca.ion of such sites in re-

gard to the streptomycin gene is also irnpomartt

to determine if gene inactivation is involved .

This can be acconrplished by ftrture deletion
analysis. The structural similarity of p5rv rvith

Col El Derived cloning vectors rvas examineci

by rrolecular hybridization. Plasmid DNA,
chromosomal DNA and total cellular DNA ex-

tmcted fionr the Enter<l babter strlitt u'ere elec-

trophoresecl on asltr()se iri the presettce tll sttitlt-

, ble corrtrcls (Fig. 2) . They u,ere tlten lrlotlctl
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on a nylon membrane by southern rransfer (6)
PAT 153, a member of rhe Col El family (7)
rvas labeled rvirh Biotin - 7- DaTp b1, nick
translation and hvbridized *'ith rhe membrane
blot. Posirive h1'bridization signals s'ere derecr-
ed in the muhimers of p5u,and u,irhin the roral
cellular D\A (Fig. 3y indicating srucrural sinri-
laritv bel*'een p5u' and PAT 153. This mav
sussest that p5u' is also a member of the Col El
fanrilr'. Hos'ever. the Iane conrainin_e onlv
chrrmosonral D\A of the Entterobater strain in
the sanrc fi_sure tFig. -i; shou'ed tu'o band's
sigrrul intlicutins rhc presence ol homolo,sous
se(lucr)cc to PAT l-ii

Since PAT 1.5-l ccnrains genes tbr arnpicillin
lund rcrnrcvclin .resistance and rhe Enterobacter
stnrin has no such acrivitr'. it is likely that the
strain contirin secluences correspond to the re-
sion includes rhp origin of replication and other
non antibiotic encoding fra_smenr rvithin the ge-
netic map of PAT 153 (7). The nature of this
honrology to p5w a rvait further study, a study
that rvtnrld include also the determinatiqn of
copv number, cornplete _genetic map, DNA se-
cluencin{ arrci other paranteiur s. .
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Fttur型)や 中ヽ●n91pJ:耐 P51
p5w DNA *i{rltractiO a"a run iin (L7% agarose for I hr at c.onstant coltage lane 1,0.25

Ug unritricrecl .i.I,",e 2, Cigestui wirh 2U of Eco Rq. lant 3, "'iti: 2U of hind III, lane 4, u;.n

2U cf Cla. lane.;.Wi$.2U irf Bai:lIii i:rnes !:rmixla DNA rii:cs:cd 'ilth2 U l-hndili as ri;c-

lecular v -.ight rnartir. lane !, spq[aneous Enterobacter segregant rvith no extrachr'-rlrlosoffiol

DNA. Iane B,C; te wiid srrain from the same subculture shorvin-s similar multimers of p5w.
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Figure(2): Agaros -qel southern transfer.
' lane l, Iambda DNA ristricted rvith Hind III a molecular s,eight marker. lanes 2,3, p5w

DNA. lane 4, total cellular Enterobacter DNA restrictecl rvith Hirid III. lane 5. chromosornal
DNA resrricred with Hind ill. tane 6, PAT 153'DNA unresrricted positive contrcl. lane 7, pAT
153 DFI.j', rc::ictcil with Hind lll as posirive bonrol la,re:i. rnp td (N,t i-r) OIi:ia,lic:e,J ,,,,,ir1.r

Hind III as negarive connol frr the probe (pAT r,53y.

Figure(3): The menrbntne blrx showing hybridization si-rnals rvith the biotinylatecl pAT 153
used as a probe. numbers of lanes correspond to those in Fig.2.
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Sex Reversal in Baltic Spait Sprattus Sprattus From Bornholll Basin
KADHI}I A. \IUHSIN
Biologl' Depanment , Collcgc of Scicrrc, Al- Ilusnnsirila Univcnity, Baghdad- Iraq.

(Received: July,22, 1993: Acccpted: Sept- 10, 1993)

:i-!|if l

liJ: . ;;iul -,+ Jr )*-t'jl.' - ,) Spratt':s spratlus Ll;l13- \rt v-+l-,J-i,)J ;- -lr) ,L^-

;,-) t.j' ut :3s,i11rJt tid iifil JL'}TI iy .-*r -+ j:Jr=31 oUL:)l ;7tb 4-jl ,t i-J :: 'r *i::J)'l

Jr J-"' ,-';' ,?jr;: l; is.,|fu c. iilillJt l:t; -rilU 8,i..5)'.t lrJt Ur ,/ lull ,)t St;- ,.-.+'
..iJt-).-l

ABSTRACT:
Scr rcrcrs:rl rr;.rs recorded forthe first time in the Baltic span Sprattus sprattus front Born-

5olr:r []:r:in. l-his iirrding is<lf -sreal 
importance in the explanationof the high variltti<ln in leneth

clussc: tc\ :utio oi this spccies. The protandrous herntaphrodite type of sex reversal; in this ilr-

rc:li rli()n ,.\u\ ciiscussecl ilr relation to length classes- sex ratio and the nrecha, :srn of sex re-

vcrslrl liol:t r:lrle ttl teltrale in other sprecies.

∫

く

，

I\1't{0DUCTI0N:
Ijishcs sltorr ,.,t alnazing array r-f nterested

lnoclil'icatiort. usiltg almost every oevrce known

Irnirnals in their sexual reproduction and they

displai' uniclue variations in the animal. kin,s-

dom. irr general fislies ;re dic'-tcious animals,
':'t' 111r 

bl-, - r:",, j'i. i: .Yi, ir nl efe ra 4 o ; l^rf Vaf iOUS ti pe Of

sexiralitl' t,-orn synchronous hermaphrmitism,

such as, Serranus subligerius (1,2) andRivulus
m armoratu s(3 ), protandrous hermapkoditism,

such as liparus longispinis (4). Sparus latus,

Sparus sarbo(5), protogynous hermaphrodite,

such as Atlantic sea bass, Centropristes stria-

tus(6), Sym.branchoid eel, Monopterus iavane-

sr. (7), Synbranchifonn fish, Monopterus albtrs

(8). Undifferentiated gonochoriste, (lamprey

and hag fish) and differentiated gonochorists ,

platyfish, Platl,pocilus maculatus (9), the nre-

duka Oryzias latipes(10). Even gynofenesis has

been reported in certain natural populations ot
the crucian carp (silver goldfish) Carassius au-

ratus gibilo, which produce all- female progeny

(11). The publications on the reproduction of
the clupeiform Sprattus sprattus indicate that
this fish represent a normal dioecious species,

(12, l3). The present study was carried out to
investigate the modification in gonads of S.

sprattus during the spawning season and the
possibility of sex reversal in this species.

MATERIAL AND METHODS
A total of 2453 S. sprattus were col! ;cted

from the Baltic, Bornholm Basin, on four
cruises, using either a semipelagic trawl in the

center or bottom trawl.on the slop'es, in 50;
80rn. di,sths during' March'to J..ly 1988.'The

santplet, ,vith operr caviti, ':vrli'E nrf.ci:ltcc in a

, uffered 8 o/o form aldeh yde fres h w atcr sol u tio n.

total length, weight and sex ratio were taken.

Gonads were checked morphologically and his-

tologically for any sign of hermaphroditism.

:

RESULTS
Length - Sex ratio:i
The Baltic spart S. spra:tus from Bornholm

Basin, shows close sex rratio (504/o male: 50clo

female) in the overall samples, although details

of the length classes- sex. ratio are completely
different. There was a high variation betu,een

these classes (table 1). There was an increase in

the female ratio with incroasing length classes.

Sex reversal: ;

The present study dernonstrated a case of
sex reversal for the first time in S. sprattus,

with a length of 13.5 cm. The hermaphrodite
gonad consists of two perts (testis and ovary)

sticking together leaving,a free and for each of
them (Fig. 1). Mistological study hits shou'n it

developing ovary rvith oogonia ancl prirntry oo-

cytes and regressed testicular pan (Fig.2).
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Table(l): Sex ratio of Baltic sprat Sprattus sprattus in different length classes from
Bronholm Basin.

Mondl saFnplc class llcnl class

sizc F% M% F76
卜4ar.  436  23.276.8  31.6

Ap.   301   33.3 66.7  24.0

4ヽa.   1038  19.3 80.7  21.0

Jul.  678  22.5 77.5  46.1

12m class l■m
M% F% 卜1%
68.4  47.0 53.0

76.0  38.5 61.5

79.0  29.3 70.7

53.8  66.1 33.9

class 15m Total flsh

F% M70 F%  M%
91.9 08.1  41.0  59.0

80.0 20.0  49.8  50.2

83.3 16.7  43‐ 5  56.5

96.0 04.0  65.3  34.6

class 14cm

F% M%
61.5 38.5

62.0 38.0

70.0 30.0

83.7 16.3

Tota1 2453 24.5 75.5  30.6  96.4  45.3 54.7  69.3 30.7 87.8 12.2  50.0  50.0

DISCUSSION:
Sex ratio is an important paramerer for the

application of the egg production estimatin_e

method (14) because of possible biases. In the

present strrdl', the overall sex ratio rvas found
to be different in various len,eth classes- sex ra-

tio. The mean fernales percentage increased
front 24.5Vc. in len_eth class I I cm. to 87.8Vc in

length class l5 cm- The length class l3cm. is
of interest as females ratio was increasing
sharply,reaching 459t, and u,as beconring the

dominant ratio over males. Similar pattern was

found id different area of the Baltic. sea. Boren-
holrn , Arkona, GCansk and Slupsk Fbrrq.,'i ii
198 (15), Table (2). No interpretation of sr.rch

variation has been published before. In other
species there are reports of sex reversal that
lead to change the sex ratio. The nerv record of
sex reversal from male to female in this investi-
gation is of great interest ancl it rnay explain the

mystery of the high variation in sex ratio of this
important clupeiform fish species. The length

of l3.5cm. of this sex reversal case fell rvithin

the length range that females stan ro dor:rinare
over males in Baltic S. sprattus. This nerr find-
ing of sex reversal rvas confirmecl as a t-rrst case

record in this species, b1, protessor Robcn .\ps
(Baltic Fisheries Research Insriture. Tallin.
UdSSR). However there are repirrrs of her-

maphrodite specimens in the clupeifornt her-
ring, Clupea harengus(16). Sex reversal ft'orl
male to female was also reporte d in Sprus lon-
gispinis(4), Acanthopagrus latus. ssparus sar-

ba(5). Kinoshita (5) observed that not all indi-
viduals transform males to female but some

males retain maleness even when they become

large. In Gononstoma oracilq, a cleep- se:r lrrmi-

tlescent fish, it was found that inclividuals less

tharr 7 cm. are mostly males and those more

than 9 cm" are invariably females(17). Sex suc-

cession takes place in the specimens of 6-7 cm.

and hermaphrodites are frequently occurred in
the specimens of 6-7 cm. In baltic S. sprattus

the snrall sizes of up to'12 cm. are mostly,
males, while larger sizes were dominated by the,

f'emales . Sex reversal was expected to take:

Table(2): Sex ratio of Baltic sprat Sprattus sprattus in different length classes from diff'erent
areas in the Baltic sea during May'and June, 1985.

MOnlh Sample class ilcm class

size F% M% F%
Bronholm 931   29。 470.6  32.0
Arkona 1340 -―   ―-    54.8

Gdansk 843   32.7 67.3  39.5

SIupsk 1000 54_645.4  31.0
Furrow

12cm class 13cm

M%・ F% M%
68.0  58.7 41.3

45.2  67.0 33.0

60.5  62.4 37.6

69.0  68。 2 31.8

class 14cm class 15cm Total fish

F% M% F% M% F%  M%
64.1 35。 9 94.8 05.2  52.0  48.0
68.4 31.6 100  -― -    74.5  25.5

70.6 29.4 100  -― -   40.0  60.0

61.9 38.1  100  -―‐   57.2  42.8

*

M
F

Data abstrcacted fronl rcfcrcncc No.15.

Malc.

Fcmle.
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place from length l3cm. on. Similar pattern

was reported in the flat head Inegochi cociella
crocodila(18). The precise process of gonadal

differentiation from male to female phase was

described histologically in some species. In S.

longispinis the gonad consists of both testicular
and ovarian areas from a very young stage
(19). In smaller fish the lateroventral testicular
region predominates over the ovarian zone; and
in larger fish the rcverse is rue. It seems that
the response of populations, of consecutive
hermaphroditic species, ro the size of specific
mortality factors, such as commercial fishing
depends on rvhelher sex reversal is under exog-
enous or endogenous control.Thd result is that
responses are nicely synchronized with the
gonadal differentiarion m ensure rhe appropriate

representations in thenext gerieratidn,, It thus
becomes of great interest to discover the mecha-

nism by whrch sex is determined r and (vhether

by any means we can bring it under orir con-
trol(20). However, in Baltic spa.rt S. sprattus,
at this stage, it is too early e assign an specific
mechanism of this sex reversal and more stud-
ies are needed to examinq this problem.
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ABSTRACT:
Thc interactlon bOtween Asperginus nigCr pu五 flcd R Nasc and its inhibitoris stro: 'v icm‐

peraturc depcndence ne dissOciation constants(kd)detcl:I:incd at 25,37,37.5 aliti     、crc

3.77,8.78 and 73_93nM rcspectively.The activity of the inhibitor was almost conti■      dc‐

stroycd at 50° C.

The inhibitorintellct with RNase by slow tight binding aaaaaaaa and the inhibitiく 、       1

peduvc accOrding to Dixon's method_This interaction may cause complete or panial bl、

the acive site of“ cnzyme

INTRODUCTION:
In a previous paper ( 1), an Aspergillus niger

RNase inhibitor has been purified 27, 000- fold
by ammonium sulphate precipitation, DEAE-
Cellulose affiniry, Sephadex G-100 gel frttra-
tion, disc elcutropixr, esrs ar,.i isucisuulu iuctrs-

ing . The molecular weight of the RNase, the

inhibitor and the RNase inhibitor complex werc
estimated to be 48-000, 27.000 and 80:000, re-
spectively. The inhibitor is competitive and the

inhibitor constatrl (Ki) is 8.41 x 10-l lM,
whereas the Michael's constant (km) for RNA
is 1.96 x10-7 M. The inhibitor is specific for
A. niger RNase ard does not affect other nucle-

ar or RNase.

In this paper , the inhibition of Aniger
RNase was investigated funher by a quantita-

tive approach-

MATERIAL AND METHODS .

Purification of RNase inhibitor:
RNase ant is inhibitor fro A.niger were pur-

ified as was described in the previous papers
(l,2). Their activities were determined as fol-
low:

The reaction mixture ( I ml) containing
Aspergillus niger purified RNase (3- l0 units/
ml), yeast RNA type III (2mg/ml),0.lmM
Mg+ , 0.057o bovine serum albumin and

2t. nM rris -- HCl, pH 7.5 were incui,
30'C with or without the addition of thc

tor (0.25 units/ml). At zero dme and ar -i-
, 0.5m1 of the reaction mixture was wirhti:...'.i -

an'i the reaction was stopped by the addition of
0.1 rnl cf uranyl reagenr (0.75c2.:, uritnyl acci,,". :

in 257o perchl.'ric acid). The mixture was cen-.
trifuged for 10 min. and left smnding at 4'C for
another 10 min, then 0.3 ml of the supematant
was diluted l0- fold with water. Absorption at

260nm was measured u$ing the zero time su- )

pernaEnt as blank . One'unit of the enzyme is ,

defined is the activity which yields 10 A260 : .

units of uranyl reagent. soluble components
min-lml-1 of reaction mixture the activity of the

inhibitor was calculated by subtracting the re. '

tion of the inhibitor from the original RNasc ac-

tivity without the inhibitor. One unit of the
inhibitor is defined as the amount which inhib'- ' . i j

its one unit of the enzyme. For kinetics studies

to determined the mode of inhibition, lowei
concentrations of the enzyme and the subsrrate I

were usedl The reacdon u/as topped by the ad. . ',
dition of 0.2 volurire of 257o perchloric acid to
the reaction mixture and the absorption of tho I '

acid- soluble supemamnt.was measured withoui
dilution. Ip the case , one unit of the enzynre ,

was found;to produce 60A260 of '.rcid 
- soluhh. : ., r :,r' :,, ,

I
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components min‐ lml‐ l of the reacdon mixttre

bccausc oflowcr pEcipitability ofthe Eacdon

,■ 1,,■ byl力にacid than by thc unnyl rcagcnt_

OTHERヽ lETHODS:
Thc protin concenmtion、■s dctcH:lincd b)'

Vヽaddt・ll method(3)or by thC mctllod of Lo、 v富

ct_al.。 (4)。 、hcn thC Conccntration、'as than

50uゴ ml‐ Lysoz)mc、 'as uscd as a standtt in

both nlcth山 .

RESULTS:
‐
「 hc libcration of acid― solublc lnatcrial from

DNA dtic to thc tiction ofthc RNasc,、 vas dctcr―

nlincd il、 1l fL:nCtion of tinlc(fig.1).It iS ObVi―

otlヽ thilt tllc liberation is lincarly dcpendent on

thc ti11lc、 atlCast up to 15 min.and this holds

tll、 oネ)r thC prcscncc of thc inhibitor,which rc―

ducc tltc RNasc actiヽ lit):.Hellcc,this slopc was

usod to c、 PRSS RNasc actioll quantitatively.

RPヾ asc shoヽved a strong tcllヽ pcrattll・ e dcpcn―

dcncc(■3_2).Thc thCllllal stability of thc puri―
ficd RNasc inhibitor was detcrrnincd by assay―

ing relnaining aftcr incubation for 1 0 Πlin.at

various tcmperatur∝ (20-5)C)in O.OM tris
HCl buffer,pH 7.6.Thc results(Fig。 2)indi_

cate that thc activity of the inhibitor、 vas almost

completcly dCStroycd at.50° C五ndcr thc present

conditions.   |

.On thc basis of a rather siFnplc rnechanisrn of

inlibiti6n,itisipossiblc to treat the data of Fig.

2 in order to calculatc inhibitor― RNase dissoci―

atOn COnttants.Assumitt a H stOた hbmctry,

dissociation constants(kd)arc calculated using

thc mass cquatlon of:

E+I⇔ E.I i
ltis fmhcrが ssunlcd that tile cnzyhc― inhib―

itor cornplex has l10 cnzylnic activity Of thc

RNasc activity shown in Fig.2 is linearl,de_

pcndcnt upon thcicnzylnc―  inhibitor complcx

forlncd.     :

Kd=[E][I]/1E.I] …。(1)
with

〔E]=Ar[E]0     .… (2)
[I]=[I]0-[E.II     ….(3)          .

[E.I]=(1-Ar)IE]()  .… (4)

Kd=(([110/(1-Ar))― [E10)Ar …(5)
Wllcrcas lEl()and[ll()alt tllc initilll cOnccn―

trations of the RNase and the inhibitor, re spcc-
tivclv . r is the relarive activiry of rhc RNasc in
thc prescncc of thc inhibitor takcn from Fig.2.

Table I rcveals apparent constants in the
range of 5G100 milliunits/ml for rhe RNase-

inhibitor complex. Trcatmenr of thc temperature
dependence accordin-s to Van'r Hoff (Fig.3)
leads to an estimation of the apparenr enrhalpi'.
From the slope, a AH (for complex formarion)
of -368 mol r"as calculared. This is a rarher
large enthalpv value for rhese small proreins.
For 25'C free enthalpv value can be calculared
to be -46.5 kJ/ mol, rvhich resuhs in a AFI val-
ue of 1097J/k. Thus, the inreracrion of rhe in-
hibitor rvith the. RNase exhibits. obvi<>uslr'. a

strong decrease in the enthalpy rvhic is partialll, .

compensated b1,a large decrease in entr<tp1,.

The thermodl,narnic data (the dissociarion
constants) and the interaction enthalpv here.

shoulcl be rreated as an apparent dala as rhey de-

rived frorn enzvnre kinetic n'leasurernents. FLrr-

thermore, the estimated enthalpy, may be rele-
vant to the rather limited range of temperatures
(25-50'C). Two experiments have also been

perfor.nted ai lower leinnerr.nr'?-es (5 and t4:C);
however, especially at 5'C, the accuracy of the

estimation is- reduced because of the strongly
reduced (decreased) activity of RNase at this -

temperature. Dissociation constants of 3.3nM
and 1.7nM have been estimated for 14 and 5"C,
respectivey . These dataimay indicate that the

increase in interaction affinity , as observed be-

tween 20-30'C, is less step at lorver tempera-
tures. {

The degree of inhibition, when the purified
RNase rvas preincubated with,the inhibitor was

dependent on the preincubation time up to 10

rnin. There was a large differenco in the initial
reaction rate depending dn rvhether the enzyme

or the substrate rvas used to start:the reaction,
and in both cases steacly: state velocities were

essentially identical. The method of Dixon (5)

was used, also to determine both the type of in-
hibition and to approximate the ki value for the

interaction of the inhibitor with the purified
RNase. The type of inhipition rvits sho\r,n, Ac-

cording to Dixon's plot. as a cornpetitive inhibi-
tion (Fig. -land 5). The value for.the;inlribition

―

夕

，
・

ヽ

‥

″Ｄ



Al- Mustansiriya J. Sci. Vo8,Nol,1997

is 7.91 x l0-l lI{, while km for RNA is plex formation and would indicatc a rather high

l.E0xl0-7M with a srong cvidcncc to indicate cnthalpy of interacdon . As thc daa arc of ki-
that rhc inhibirr sas of slow binding tlpc. nctic cigin .

There arc prcliminarl' unpublishcd data This will bc confrmcd by a dircct calorimcl- ,

shou'ing thar rhe inhibircr can bc cxracrd fmm ric investigrtions, r*'hich is in preparation.

ribosomes isolatcd'from the same culturc. There appears to bc a littlc doubt that thc in-

This posses rhe quesrion of its ph;-siolol cal hibitor and the purificd R){as interact by slo*'
funcrion. One could speculare on its role in rhe tight binding kinetics and that the dissociation

onser of replication or in R\A rcpair. The constant (kd) for the interaction is much lcss

srrong rempenture dependence on the ir lrac- than the krn for RNA subsrate. The data shos's

rion t irh R\ase has to be confirmed u'ith the that the inhibition is compctitive.

narurai rargcr of rhe inhibitor: nevenheless, it is Dixon's kinetic mechanisrn of RNase- inhib-

rcnrprin_u ro suggesr rhat it is this effect rvhich is itor complex system has to be used instead of
connccred ro its ph1'siological funcrion. l\'tichailis- Menton inhibirion kinetics used in

the previous pape(!) due to tso reasons:

I ) Michaelis - Menton inhibitic. kinerics (6)

l'his RNare inhibiror is the flrst specific in- should be applied to an inhibited sl stcm

hibiurr of rn R\ase,isoluted in the Apergillus onlv rvhen the anlounts of the free
llnrill l I r. 'l-he inhibiror is specific for A. niger (dissociated) inhibitor approximiues the t()tal

inhibitor concentrltions.

DISCtSS10ヽ :

RN irse( l).
The rethcr steep temperalure deperr<rence ob- 2) Lineu,eaver- Burk plot (7) indicates non-

served in the narrow range between 20'C and competitive inhibition, when knr)ki, even

-5()'C is a very interesting feature of this com- though the inhibition cpuld. well be other-

it:さ !Ⅲ l,  A,「
"rcn'`1キ
｀ヽr、 :`、 110〕〕ё。:Ismntsof Jlじ RNasc O― inhibit inl〕 ibilorco● Pい  `          ‐ =｀

Assuming a l:l stoichiometry,dissociadon crlns● nts(kd)are calculated using cquatlon

5(see results) with [E] 0 is 160nM for all temperatures.

Temperattrre lI0 RNase activity(7o) Kd Kd(average)

5し
゛C

50     80(0.8)

,1∞   64o.64)
1  150    51(0.51)

200     41(0_41)
~  250    34(034)

500     17.(0.17)

50   71(a71)
l∞   44(0.44)
i 150    24(0124)

12∞   013(0013)
f 250    0.08(0.008)

500    0.02(0002)

50     70(0.07)

1 100    41.(0.41)

720
75.370

74522           73930
7338
74380
75209
880
8 17

896
908
894
7.00

4.66

3.89

150    17(017)              352             377
385
293

i  387°

25°C

878

200    7(0.07)

250    3(003)

500

つ

一
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wise.

Competitive inhibition suggests an interac-
tion rvith the enzyme such rhar catall,sis can not
occur because of some effect on the active site.
Such interaction does not necessarill,mean that
the entire acdve site be blocked. A partial block-
age or a conformationalchange rvhich alters the
juxtasposition of residues involved in either ca-
talysis and (or binding ) of substrare rvould
yield the same kinetics.
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Figure(1): Inhibitittn of ,A. nieer RNase. The RNase concenrration rvas l60nNdin in all experi
inrents and the inlribitorconcentration wAS zero (-.-),60nlVI(-.-), l20nM(-.--) lnrl l(r0 njVI
(.....).
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Figure(2):Thc effect oftcmpり ature upon the inhibition of RNase from A.nigcr by the inhib―

ltor.

25° C(.¨ ),37.5° C(――)and 50° C(.… ).

Figure(3): Van't Hoff plot for the apparent dissociatioh constants of the RNlse - inhibitor ,

complex.
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RNA(11【 1)

Figure (4): Dixon's plot for determining tiie ki of Aspergillus niger RNase inhibitor
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Irigure (5): Standarcl Dixon's plot of the inhibition of Asper,gillus niger RNase. The concer1-
,triuionsnf the substrttes rvere;4uM RNA (o), [iuM RNA (A) and 1.2uM RNA (-.-). ,
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Antirnicrobial Activity oF Some New 2‐  Substituted Cinchoninoy: lHydrazides
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ABSTRACT:
′ヽ 、crics of Ne、 、'2‐ Substitutcd cinchoninoyl hydrazidcs have becn synthesized and scrccncd

for thcir ilntilllicrobial ttctivit)'against scvcn Spccies of bactcria.thcsc arc Staph.aurcus.Strpt.

p)o8じ :1じ、.｀ ()Citrdia astcroidcs:protcus vulgans:Hacmophlus influcnza,Eschc五 chia cbli and

P、 .[lcrtigino、 il.Somc of thc conlpound cxhibitcd antilrl´ 〕robial activity.An attempt、 vas lnadc to

corrcLltじ thc strtictur=ofthc conlpounds、 vith their antilnicrobial activity.
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INTRODUCTION:
Hi'dr. -' es have -eained 

importance because

of tlre phvsiological and pharmalogical activities

associated with them. They posses antituuber-

cular (1,2), antibacterial (3-7) antiviral (8,9)

itrrJ i;croici<lei acti vities (10).

l;i vrer'"' oi theses obsen'atior:s. ihe iittie
conrpounds (scherne l) ,;lving dift'erent substit-

uents at position two of the ring have been test-

ed against seven species of blcteria fbr their an-

timicrobial properties and the results are being

reported in the present communication.

MATERIALS AND METHODS:
Organisms:
The organisms used for the determination of

antimicrobial activity were Staph. aureus

Strept. pyogenes, Nocardia.asteroides as gram-
positive Sacteria and iiotci:s'vulgaris; FIae-

r i ii,nl ril :.; ::: I' ::nz:::. E :;cir::'iciria coiui, ai rci Ps.

aeruginosa as grarr- negative bacteria. The test

organisnrs were a generous gift of Dr. Amer S.

Saleem, College of Veterinary Medicine, Uni-
versity of Baghdad; Bacteria were maintained
on nutrient agar slopes, when required , a loop-
ful of bar;teria was grown in tryptic soya broth.

(1)

1a, R= cyclobutane
1b, = P cyclopentane
1c. R= cyclohextne
1cl. R= c),clooctirne

(2)

CHi,X=H
p― F― C6H5
CH、 ,
D

2-lhi()11)′ l,

p― F― C6H5~
5-Indolinyl ,

2a,

2L

2c,

2d,

2c、

2f,
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Table(l): The inhibitwy effect of 2- substituted Cinchoninoyl hydrazides on Staph areus,
streptyogencs, and Nocardio asteriode E. coli Proteus volgaris Harmophlus
Influenza and Ps. abruginosa.

Organism cmrpound
nurnber

Staph. aureus la
1b

1c

1d

?A

2b

?s,

N
Ze

2f
GentarLrycin

Perrillin
Strept. pyogenes.

concentration of the chemical compounds in pg/ml.

Nocardia

asteroides

la
lb
1c

1d

2a

zb
2c

2d,

2e

2f
Gentamycin

Perrillin
1a

lb
lc
rd
2a

2b

2c

2d

2e

2f
gentamycin

Perrcillin
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no grwoth of bacteria.

growth of bacteria.

All meciia rvere Difcu)ooooooo. Chenricals:
A series of substituted cinchoninol,l l-11,61,,-
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Organism coilrpound concenrradon of rhe Organism

chcmical compounds

in pglml
200 100 50

compound conccntration of the

ctrcmical compounds
in pglml

numbcr 200 100 50

E.Coli

Prr>teus

Vul{:uris

la
lb
lc
td
2a

2b

2c

2d

2e

2

Ccnnnry'cin

Pcncillin

1a

lb
lc
ld
2a

2b

k
2d
2e

2f
Gen'.rnycin

Pencillin

Haemophlus

Influenzr

Ps.

aeruginosa

la
lb
lc
ld+
2a+
2b

2c

2d+
2e+
2f+
Ccnunr,vcin +

Pencillin

la+
lb +

lc+
ld+
2a+
2b+
2c+
2d+
tr+
2f+
Gentamycin +

Pencillin +

+

+

+

+

+

+

+

+

+

+

+

+

+
+
+

+

+

+

+

+

+

+

+

+

+

+
+

+

+

+

+

+

+

+
+

+

+
+

+

+

+

+

+

+

+

+
+

+

+

+
+

+
+
+

:-

+
+

+

+
+
+

t
+
+

t
+

+
+

+
+
+
+
+
+
+
+

+
+

+

・

＋

＋

＋

＋

・

＋

＋
´

十

一

＋

十

＋

＋

＋

＋

＋

＋

＋

十

＋

zides rvere synthesized by treatment of methy,

cinchoninates with hyclrazine hydrate (ll1-
Anal1,1jg21 data, infrarecl and IH-NIv,:L specrra

of the compounds prepared rvere in accordance

rvith the structure assigned . This data will be

published elseu,here ( I 2).

De".r'minaton of Minimurir Inhibitory
Concentration (MIC):

the compounds were tested for antimicrobial
activity in vitro by the agar dilution technique
(13). The poor aqueous solubility of the com-
pounds tested was overcome by using a mini-
mum volume of acetone to effect solubility .

The volunre of solvent used rvas in all cases

rvithout detectable eftbct on bacterial grorvth.

Solutions of conrpounrls in acetone rvere dilut.
ed,rvith rnelted trtptic sovu uslrr (7oWlV: tryp-

tone 1.5; Soytone 0.5; Sodium Chloride 0.5;
agar 2-0) to give concentrations of 50, 100,

200 pg/ml. The inoculum u,as 0.01 ml of an

20hr broth culture of the test bacteria. the MIC
values were noted after 24hr at3l"C.

RESULTS AND DISC]USSION:
,Preliminary screening of ii,c synthesized

compounds was carriedbut against seven or-
ganisms namely Staph. aureus, Strept. pyo-
genes and Nocardia asteroides (Grarn- positive)
Haemophlus influenza;iProteus vulgaris, E.
coli; and Ps. aeruginosa; (Gram- negative).
Penicillin and garamycin'rvere used as conrrols
due to their rvell knorvn rtide specrrum anrimi-
crobial activities. The conrpounds investigated
in this rvork sorvn spccific. antirn icrobial activitl,
lu_gainst Staph. lrureas lowcr activitt, uglLinst E.

5S
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coli and Haernophlus influenza iind no activitl,
at all against B. acruginosa, Protcus volgaris .

and Nocardia ascroi&s- Thcsc ralues givc to a
good extent an idca for thc minimum curativc
conccntration (I!CC) for in vivo application of
thesc compounds. The rcsults are summarized
in table( I )- Compounds ( I a- I d) sho'*'ed a com-
plete antimicrobial activitv at a concentradon of
50p-e.ml against Staph aureus in comparison
rvith the knos'n antibiotic _genramvcin. Com-
pounds 2d ar.d 2f show'ed an antimicrobial ac-
ti,'it1' at 100 pg/ml in comparison rvith Pencil-
line, *'hile compounds 2b, 2c. and 2e shos'ed
no inhibition at all ro rhis organisms. This mav
be attributed ro the substituents especiallv the
Bromine and.fluorine presenr n these com-
pounds. The alk1,l and cycloalkyl substituted
compounds li- ld scheme l) showed higher
activity than those rvhich rvere aryl or halo_gen

substituted . i

Against E.Coli organisrns, cornpound 2c
was the best. k showed an antimicrobial activi-
ty at 5Opg/ml. Compounds la and lb exhibited
a moderate antimicrobial activity at 100 prg/rnl. 

,

Against Ilaemophhls,. lnfiunza, cbrnpoi;nd 1

band 2b rvere the best.

The antimicrobial activity of all the 2 substi-
tuted cinchoninoyl hydrazides studies may be
attributed to effects on several enzymic reac-
tions in vitro (J4) and a number of metabolic
functiorrs in cdnain,orsanisnrs (15). h is inter-
esting to noternone of the 2- substituted cin-
choninovl hydrazides tested inhibit rhe srorvth
of Ps. aeruginosa.

Gentamyci4 and Penicillin were used as con-
trols and their MIC values rvere evaluated .

these agree with their well known dntirnicrobial
activities( i 5). '
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ABSTRACT:   |
H〔trnessin,g`renewable sourccs of energy is important for conscrvation of thc fossil fuels and

rCdい Cing environmental pollutiOn.It is also ilhportantttr the development of dcSCrt and rul・ al

COnlnlLlllitics.Onc of the basic conditions for utilizing、 vind cncrgy is the kno、 vledge of its avail―

ablc and charactenstics in comparison、 vith solar cncrgy utilization.This study dcals、 vith thc

cvaluation of、vind spccds and thcir frequcncics as、 vcll as thc total incolning solar radiation re―

cordcd at」 adiriyah ttatitudc=44Deg.14Scct;Longitude=33Dcg.14SWc.:clcvation=34.lrll)

and Fundhiliyah(17km southeast of Jadttiyah)sites at Baghdad;where two、 automatic weather

stations are installed at each sitc to record and store continuously various、vcathcr paramctcrs.

By analyzing thc hourly data availablc during thc peHod(1984-1988)for wind,solar radiation

and what not.Froln thcsc data it was shown gcncrally that Wind spccds in summer arc 20%

higller than in winter,、 vith annual mean hourly averagcs of about 2.33m/sё c and 2.98m/scc at

Jadiriyah and Fundhiliyah sitcs rcspёёtivcly:The diumal vanation of、vind lircqucncics、 vcrc c文―

arrlincd.Solar systcn could providc(3039%)ofthC tOtal cncrgy nccds using hydrid systenl ac―

cordillg tO thC actual derllalヽ d Tor encrgy at both Jadilyah and Fundhiliy〔 th sitcs.       
 `     ア

TINTRODUCTION:
Iraq'is a country whose energy supply is

mainly dependent on oil and gas fuel. Although
Iraq is an oil producing country and it depends

on conventional resources to fulfil its need of
energy, it has a great geographical position
rvhich allorvs it to receive vast amounts of solar
radiatiort ltll 1,sx. around. thereg,ith it is of great

imporlalrce to look for alternutive source of en-

erg5,. Tllis paper lnrortizes lnrl conrpat'es the

rvinql.ancl solar eners)' potentiirl f<lr trvo e xperi-

mental sites in Baghdad.Hence , the proces.s

can be tailored to the demand and the traditional
SOurCeS uSed. , '

EXPERIMENTAL
The perfonnance of solar systems depends

on various u,eather factors such as rvind speecl,

solur intensity, relative humiclity, , air tempera-

ture in addition to nraterials used in nlanlfactur-
in-g these sustem. Therefore the pe rfilrr:rance of
solar systeln. are tested a,- and.the anrount ofr

(ヽ |

|

;
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solar energy is compuied under actual climato
logical conditions in the lraqi solar house built
at Jadiriyah- Baghdad- *rc flat plate collectors -

Yazaki- manufactured, each with one glass cov-

er have a total effective arca of 243m^2 and

*'ith solar airconditioned area of 40Om^2(l),

thel'are placed at declinationangle of l5 and ze-

nth angle of 22.5 east- south. The selective sur-

face s used. rr'as blak stainless steel (solar radia-

tion absorptance of 0.91-0.94, emittance of
0.09-0.llt.lr hrs a long life and is unaffected

b1' high temperatures and moisture, rvith 0.92

absorptance. 0.1 I emittance. and the maximum

tenlperarurc reaches 250'C(2) . The tests are

concltrctctl ovcr A period of one month and the

pcrfurnlurce of the solar house collectors rvas

about ti-5ft s'hile this percentage decreases rvith

tlre clirr to about 75c/c after ten days <lf testing a

tvpical rnonth. This din decreases the transmis-

sion of racliation and this decre tses the useful

energ)' received by the collector as s:iown in
Fig. 1. Table lA and 18 shows the,monthly
mean and exffeme wind speeds at'Jadiriyah and

Fundhaliliyah. sites' respectively. Generally, cal-

culation shcws that r','i::d :peeC in surnmer is
209b higlrcr than irr r.'irrter
. The probability function at which wind

could be bclor+'at ccrtain wind spccd (V) can be

esdmated from the wind charactcristics at each

site to fill Wiebull hybrid function; as:

F(V)=千
下 青 IExP(1-十

(半 )A2)… (1)

Where: ,

V is the mean rvind speed of the considered

site in (m/sec). The dependence of this function
on hourly wind speed at both sites is shown in
Fi,e.2. Wind speed is 35-l7Vo of the time for
rvind speeds ranged between 2-5mlsec. This is
equivalent to 3-1.5 hours, on the average, of
usable rvind per dav at Jadiriyah and Fudhiliyah
respectively. The project at Fudhiliayh site is
supplied rvith 180 KwHr peak- load. The mci

nthl1, energy recluirement has been calculated
tbr different utilizations (air conditioning, auto-
jn?'tic weather station, computer with data ac-

Qr:,sition system, lightening, irrigation, pumping
system, pumping system'for 6 boilers and stor-
age tanks, domestic use, and services) and plot-
ted with the energy avail:.ble from the rnill (crrt-

'in ivind speecl is 3m.sec, cut.out is 3Orn/sec,

and uptimal Cp, ;aiculatcd to bc 0.485 o.f Diii;i
ous type) and tire actual maximurn.load utilized

Table(1): Monthly me;m and extreme wind speeds at both sites,

1(A): Jadiriyah site (1984-1988).

Month Mearl rvind Maxirnum Wind Speed

speed Wirtd speed Day Hour
(m/sec) (m/sec)

Frequency uf
minimum wincl

speed (m/sec)

Jart.

Feb.

Mar.
Apr.
May.
June.

July
Auq.
Sep.

Oct.
Nov.
Dec.

2.7 '′

2.5

2.6 1

2.4 :

2.3 i
2.5 :

2.7 :
2.2｀

2.0

2.0

2.0 1
2.0

10.11

H.9
09.3i

09.6. ・

06.4i

07.3・

09.0

06.7

05.41

05.51

04.6

06.5

12

1

7.

17

筋

27

14

11

10

14、 15

21

16

10

12

12

11

10

16

17

13,14

15

15,16

12

21

一
５３

２２

７０

７２

６‐

４９

４２

４５

９４

％
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1(B):Fudhailiah sitc(198準 1988)。

lヽondl tr{can r*'ind lUatimum Wind Spccd
speed Wind spced Da1' Hour
(m/soc) (m/sec)

Frcquency of
minimum u'ind
speed (m/sec)

Jan.
Feb.
Mar.
Apr.
Ma)'.
June.

Jull'
Auq.

つつ

2.7

2.4

2.6

2.8

3_0

3.0

4.5

4.0

5.0

1.8

1.8

60.0

60.0

606

60.0

60.0

60.0

60.0

60.0

16

10.22.25

2

6,24

3,6.27

9.10.13.17

21.24

2.10.12.17

19,22.23.

25.26

26,27

6,11,12,24

11

1

9

18,14,18

14

15。 12

11.12、 16

11.15、 14.18

18.10

16,(15、 16.17.

19),(12.13).

16,(15、 17),り、

ll,15,13

(17,19,23),9

(12,(11,12),

15,9

15

3

一
Ｈ

０７

２。

OS

l()

07

Scp.

Oct.

Nov。

Dec.

60.0

60.0

12.5

15.4

()1

()l

99

86

Table(2):  COst comparisOn in(uS$/KwHr)・ ai both sites.

Sitc Nadonal

Grid

Diesel /ヽilld

miu

Flat plate

Collectors

sOlar

Ccllゞ

Jadiriyah

Fudhailiyah

0.103

0.103 0.004

0.295 0.700

1.440

0.065

0.065

On trsing hybrid sys{fms , solar systems could provide , on rhe average, 30-39Va of the total
: energy needs at these sites.

from the grid, see Fig.3- This distribution indi-
cates that during all rnonths. the energy availa-
ble from this rvind millexceed the overall re-
quirements at Fudhilliyah site.lt is interesting to
investigate the cost'of one KrvHr generated by
wind mill, photovoltaic[ and flat plate collec-
tors:The reason is that economic analysis.con-
centrate on determining the cosr at which the
new or renewable energy source becomes com-
petitive with the conventional source of ener_sy

rather than direct econornic compuison.

RESULTS AND DISCUSSION
The research has fbunrl rhut the hours ol

sunshine in Ba_ghclutl through(lut the i,eur is
aboul jl33 FIr/Year:(rhis cirlcullrion is basetl

on the number of sunshine hours per day for
the whole year). The paper has also found that
the amount of solar radiation falling on a hori-
zontal surface in Baghdad is 16756.5 miv..Hrl
cm^Z. year, Figure 4 shows the monthly distri-
bution of tdtal incoming radiation at the trvo bx-
perimental sits carried out by the researcher.
The results obtained from this study are based o.,

the following: The cost of one KrvHr of elec-
tricity is 0.04$ (3), and the cost of one KwHr
of electricity from wind machine is calculated to
be 0.00-1&. While the cost of one KrvHr pro-
ducecl flonr one litre diesel. blsetl on cost of'
bul,ing one liter diesel is 0.16$ ancl its rransporrl
is 0.03S (*) at Fudhilivuh site: untl rhe irrtllltion i

rise is 0.1.5(5), rhe generltor cosr is l5(XX)$/
I
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Year and it nccds 54 litcr/Flr u'hich leads to

0.1 tsflircr dicscl. Since cach licr produccs 3.3

Kr+'Hr so each KwHr of dicscl r*'ill cost 0-0335

and the tonl cost of K*'llr of dicscl is 0.1035.

I{onthll' consumption of electric cnergf in

Fudhailivah is 2lGl5Kr.r'Hr. so the daill' uses

is 7,1-5 [ rvHr Since calm hours ma1'continues

for 6 duvs. the storage betteries po\\'cr needs.

are as a minimum, 16.3 Amp.Hr.Concerning
solar . ;lls, each c1e square meter of solar cells

supplies 80 rvatt. and each watl cost TUSS (6).

Thus the total daill' power necds, based on the

dail1, consumption of 2l.l.32KrvHr at Fudhai-

liyah site, is 3639.95KrvHr. The total area

needs rvill be 1213.32m^2 of solar cells. The

peak porver rvill be 97.lKrv and the capacitl,of
batteries is calculated to be l247.4Ani.Hr.Krv.
for three cloudy days. Since the storage capaci-

ty of the storage batteries is 20 hours is 20

h, , , i, the energy storage cost is 20US&/
Kwr{r, and the installation cost is 507o of the

total solar cells cost (6). Therewith the total ini-
tial cost is calculated to be 1128386.2US$,
while the ccst tlf one Krv.^i of solar cells is ca!-

ciii.iiuri js io be 1.44US$ baseii .:rt i0 3,g1t1t ^i
life time of solar -'ells.

Following the sarrre procedure for Jadiriyah

site, with consumption of 36KrvHr daily, the

cost of one KwHr is . ;ulated to be lr.7USS.

Table 2 shows the co, comparison for two
sitcs.
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0ptirrlizat:on Separat:on of 1ヽ'eak Anaigesics and Related Drugs by Reversed‐

Phasc lon‐  Pair High Perrormance Liqu:d Chromatography

Z:DAヽ J.KHA鳳 F.

DcPmmcnt of Chcmis町。Collegc of Education,Tik五 t Univcrsity,Tlk五 t,hq.

(Rccci、 'cdi Scpt:6,1994:Acccptcd:Juhc,3,1995).
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■■ ABSTRACT:
, -several pain relievers comrnonlv used (lr'Lrqs suuh as acetylsalicylic acid; plrecetamol:

cbcieine phosphate; penacetin and slicylamide combined rvith various other dru-es, incluciing
hypnotics (Bromural) stimulants (Caffeine), Sedatives (Phenobarbital) and spasmolytics
(Brifinum bromide and hyoscine - n- hutyl bromide) were optimized separation on
octadecylisihca C- l8 using mixed ion- pair method. The effect of sulfonate concentration with
organic modifier were studied to obtain the global separation conditions on s,ingle column. The
eluded sample were detected with nv at 210 nrn. This procedure can be used for quality connol
or confirm the composition of the drugs.
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:INTRODUCTTON:
' The effective procedure for the annl1,5s5 .;
popular parn relievers, such as paracetamol,
Acetyl Salicylic acid, Codeme phosphare,
phenacetin and Salicylanride and other drugs
including Hypmotic (Bromoral), stimulants
(Brifinum Srornide) and Hyoscine- n butyl
bromide are important for routine anllysis and
anility control for measuring the concentratiorr
of the active ingredients in multi- component
pharmaceuticals drugs. The analysis of the
mixture by FIple solve very important
separation probhms as basic, acidic iind neutral
conrpounds ri,ith u,idel), clifferent Iipophilic
properties lind disscriation constuntiAs shorvn

in tabL-1(1).

Table(1): The popular drugs and PKa values:

No. Compounds AbbК宙ation   PKa

Patacetamol

Caffeine

Codeine phosphate

Acetyl salicylic acid

Phenobarbital

Bromural
Salicylamide

Phenacetirr

Hyoscine- n- butyl
bromide
Brillnunr brcnricle

PAR
CAF
COD
ASA
Pho
BRO
SAA
PHE
HBB

3F阜

9.5

1.0

812

4.6

714

10.8

8.4
つ つ

67(、
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for separation of standard mixture containing
bromural and spasmolytics.of quaternary
ammonium type could not be separated unless

excessive retention times with peak tailing were

accepted (6). However, excellent isocratic and

gradient separation of ASA. PAR, BRO, CAR,
CAF . and (or) was reported by Chokers
et.al.{7).

The use of a column switching technique
involve two analytical columns and analysis
time of about t hr, make the method unsuitable

for routine analysis . The methodology works
well enough to encourage the adaption of
RPLC experiments by the addition of anionic

br cationic ion- pair reagents to mobile phase

(8). In this work the simulta,reous use of
anionic and cationics eleunt modifier were

exploited for isocratic separation and
determination of weak analgesics and rel .ted

drugs in complex pharmaceuticals mixtures.

EXPERIIVIENTAL:
The F{r'le system used rvas a shimadzu Le-

6,4 Iiquid chromatographl, (K;.,cto- -Iapal)
c ,i:ippcd with a shimadzu uv ',':sibi: detector
rnoCel SPD- 6AV operating at 21Onm.

Arche -ydne valve injector rvith 20 ml loop rvas

used. The sblvent system was controlled by
Scl- 64, system controller, the resulted
retention time and peak areas rvere displaced
and processeU on chromatopack C. RAA data

processor 857o orthophosphoric acid (merrick
Derm astadt) lvere of anal vt ical rea_ee n t gracle

octal amine and ooooooooooo sulphonic acid

sodium saltL were Aldrich, Chunr, Camp,
paracetamol, codeine phosphate, h1'oscine- n-

butyl broniice, and Acetyl salicylic acid were

obtained from commercial tables . pritinum
bromide 7.5 mg/ml were commercial.injecting
CAL- Hike, pharmaceutical dodging. .

The mobile phase by dissolving the required
itmount of OS and octalamne m mixture of
various proportions of methanol - deionized
water The mixture was adjusted to pH 3.0,
rv,ith orthophosphoric acid Before
chronratography the rtr<lbile phase u,as filtered

through a 5- mm filter and degased with
helium, a stainless steel,column (150*4.6mm
l.d) shimadzu pack 5-mm particle size with a

corresponding (10*4.6 rnm [.d) guard column
were used, the colurnn temperature was
maintained at 40 'C usir,rg shimadzu (T0-64.)
columns oven.

I

RESULTS AND DISCUSSION:
The retention volumes of compounds listed

in table-2 were measured at octadecyl C-18,
column as a function of octane sulphonate (OS)

rvith a fixed amount of octalamine (OA) table -

(2, 3). The mobile water content rvere 30:70
and 35: 65 v/v methanoli H2O. The selectivity
for CAF and PAR rvere decreased with
increasing water content in the mobile phase,

were as ASA and COD eluded . The retention
volumes rf SAA increased with increasing
water core' . in the mobile phase , generally
the retention volumes of compounds increased

with increasing rvater content. The results in
the table- 2 observed that the retenrion volumes
u,ere ch3.nged ....,ith the variation of (OS.)

Concurri.;.riion :'.- tire mob:!e phrise ir: the range

betrveen l0-40 mM conscquently the resolution
benveen ASA- COD and C,r.F - PAR were
improved by decreasing (OS) concentratin.
Generally, the retention volumes decreases

rvith increasing (OS) concentration , while
PAR, and HBB altered by the (OS)
concentration in the eluent . The influence of
oct1,ln11in. (OA) concentration on the {etention
volume of the mixture, were studied in the

range of 2.5- lOnrM at'low concentration of
(OA) 2 2nM peak tailing problem were'arise
fo.r ASA, COD, c^nsequently, the general

separation selectivity was decreased, while at

high (OA) concentrationilOmM, the resolution
between CAF, COD and PAK was reduced in
general the selectivity was varied by increasing

the elution volume of the aqid comound and

clecreasing the elution'volume of the base

compound with increasing (OA) concentration.

6S
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Table(2): Retention dme (min) of drugs as a

fuirction of octanc sulfonatc (OS)

iiiiiiiiiiii 30, 70 mcthanol H rO
containihg 5m\l of octrvlamine pH
(i.0) column ODS C-18 (5pm)
parricle size ( 150'4-6 mm ld),
oetectiun at 2lOnm.

. Vo.8, No.l, 1997

compounds was indepcndent of pH changcs

cxcept COD, which show an increased in
rcrcntion volume at high pH-

The selectivity of optimal mobile phase

composition in Hple is a problem which mav

be approached in different rval' (9-l l). One

common approach is an intractive method
*'here in the chromatographic make an trial
error basis. This method often fails rvhen

complex samples of differenr nature are

encountered. One of the important approach

have been used to obtained; the global
separation condition for a complex mixture
u,hich require substantial ferver fetention data

was a rvindorv dia_sram developed by Jones(9),

this can be define for lou, solute h and B rvith
'actual elution volume Vh and Vn these can be

used to define the separating factor,
S, S = (Ve- VA) / (V, + Vo),which is

simply related to chromatographic resolution,
Rs, S = 2Rs / V N, where N is the number

of theoretical plate of the column. The elution
volume of the first seven compounds in table-2

and table-3 as a function ' of (OS)

C3i';aetiirttfionartd wili.er Cortterli '!sie LlSed b\1

using a linear interpolating of elution volunre

between (OS) concentration. The window
diagram value rvas calculated. The.maximum
value of SAA rvas obtained when concentration
of (OS) at l0mM dissolved in 35: 65 vlv
methanol: H20, using the relationship
developed earlier, 2Rs / VN = S.The
nraximum resolution (the best u,indow) for the

most difficult separating pairs of solution is
given by nt = ,sV N = J' 6,'This shclrv

that,since exact separ,ation occuir at Rs=
1.5( l2), the complex are completely separated

under these condition (ctuomatogpm- i.t.

:,
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Studl on Comp:e、es oF Some TranJt:on 卜letals Vヽ:th 3‐ (4‐ Hydroxy‐ 2‐ oxo‐
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ABSTRACT:
‐
I‐ hじ :ttltritl bidcnt〔 ltc c00rdination ligand,3-(4-Hydroxy-2-oxo-6-Inethyl-2H― Pyran―

3‐ )l)Pゝ ri、 zolc hits bccn prcp〔 trcd and chanctcrizcd on thc basis ol lts C卜 llNl elcmcntal analysis

tlil(llR、 PcctrOSCOp)・ .Thc nla113anCSC(11),CObalt(H),Nickcl(II),and cOpper(H),COmplexes

()l・ 111i、 llじ、、 I))ritZ()lC dcri、
.:llivc ligand havc bccn prcparcd and charactcHzcd by spectroscopy

ll'rthOd il、 、cH asl a∫ ::lctic lllcaSurCmcnts and CHN analysis.IR spectral datr suggest that the

p)′ :・〔tzolr・ lig〔lnd is ,o rdillatcd to centrJ of studicd inetal through thc N― ―N― li:lk′_ge ofthe

p)'1・1lzolc llucleus.Thc conlplexcs produccd havc octahedral structure as detected fronl spcctral

ilnd nlagnctic propenies.

i iiTii O DUC't I ON:
.1, : .. ;-.;ii-i ;)i (;;:;" conrprehensive prograni(l-

4) on the synthesis and ,,,ructural

characterization of the metal complexes of
pyrazole derived ligand of biological interest ,

we have recently reported the coordination
behavior of tin(IV) complexes of various
pyrazole derivatives as neutral ligand known to
have biological propbrties (5). In this work, we

are presenting here, the synthesis and

characterization and physical properties of a
new pyrazole ligand with manganese(ll),
nickel (ll), copper(ll) ancl cobalt(ll).

EXPERIMENTAL:
ApparatuS:
Ivlelting points of the synthesized ligand and

complexes were deterrnined on a Kofler hot

stage apparatus and were uncorrected. IR
spectra for the ligtnd and cornplexes were

obtained on Pye Uniconr Sp- 300 infrared
spectrophotonreter at a range between 20G
4000 crn - I using KBr disc. U.V. Spectra
for the cornplexes u,ere obtained on Hitllchi U-
20Q0, .,spectrophotonreter, : magnetic

nrcasuremenis were-done on Bluei.c,. ilid6
using l-aiai;i; )'i,r;,.;i. Elcr;:::'.:ll :i;:i rvsrs of
the complexes rvere carried, out'on a CHN
analyzer , type, 1106(Carlo Erba).

,,],

STARTING MATERIALS:

MnCl , CoCl , CuQl 2 dehyclro acerare

acid, hydrazine hydrate, N, N- dimethyl
formamide o,methylacetal were commercial
products (BDH) and used as supplied .

,i

.Preparation of The li-eand 3- (4- h),clroxy- 2-

oxo- 6- meth),I- 2H- p.r,ran- 3- yl) p),razole(L):

The ligand is prepared according to the
following procedure:

Dehydroacetic acid(l) (0.03 mol).and N, N-

dimethyl- forrnanride dimethylacetal (01033

mol) were refluxed in 180 ml of dry toluerre for
3hrs. The crude product that precipitated on
cooling was recrystallized tro ethanol as yellorv

crystals (yield 95Vo), of 4- hydroxy- 6- methyl-
3-(3- dinrethvlarninoacrl,loyl) 2H- p5,ran- 2-

one (ll) m.p. 16S-170"C, (C1Hl^NOr),
(F<runcl , C,59.02: H, 5.63;,N.6.20 (Calc..) C,
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59。 19;  H,  5_87;  N,  6.27);
Ymax,1715,1625 cm~1. Rcaction  of
compound (II)(0.01 mOl。 )with hydrazinc
h)'dratc(0.015mol)in 70 ml of sodium
hydro、 idc solution(2ヽ )。 gaヽ 'C a crudc product

aftcr acidification  、・ith  conccntratcd

h、'drochloHc acid.rccrvstanization of thc crude

plocluct from Dヽ lF―■ 2° gaVc yclbw sdd

玉∫[野呼 1軍 」トキ鰍 T甘 器
・

ξl
4.26: .ヽ 14.56(Calc.)C,56.52; H,4.20;

N,14.5Sり  1`ma、 , 1700. 3180, 3600-3430,

3280-3600,  1640,  1330,  1265
C111~り_maヽ (ヽ lcOH).221、 310nm.

their U.V.,SPcctra data and magnctic data

listed in Tablc(2).

Thc room tempcrature magnctlc momcnt

valucs 3.87 and 4.90 BoM. of thc prcsent

nickcl (II) and cobalt(11) COmplcxcs
rcspccti、′el)' arc signi「lcantly highcr than (3

B.ン1.)thosC CXpccted for six coordinatじ high

spin nickel(II)and CObalt(II)COmplexcs(6).

Thc higher vales rcsults(1〒om the high orbital

contribution originating from the intrinsic

orbital angular moment in the octahedral

ground statc(7).On other hand,thc lowcr

magnetic moment valuc for mangancse(H)

complcxes(5.08B.M.)than thc cxpected
valucs for high spin octahedral structures of

Mn(II)COmplCXCS could be att五 buted cither to

that this complcx may have an orbital singlet

ground state 、vith a distortcd octahedral

cnvironlnent(8) or to antifcrromagnetic

intcraction bctwccn Mn(II)iOns arising from

dilncriztion of polymerization in thc solid statc

cithcr through Mn 2+_Mn2+intcraction or

thЮ ugh ligand panicipation(9).

The room teinperature magnetic lllomcnt
'vぇtluじ of 2.01 B卜1.lor the prescllt ctl(11)

complcx an、vell in accord with thosc having

distoned∝ tahedral conlgllratiOn(10)

UV spectral data for studied complcxcs

(Table-2)may be assigned to chargc transfcr

complexes.          (

IR spcctral data for the synthcsizcd

complcxcs arc carcfully studied and madc

comparlson of thc charactcrlstlC band

frequencies of thc frec ligand with those of its

nlctal complexes. This COmpal・ ison givcs

positivc indications()f the don9r at()llns of the

ligand mOlecule to thc metal ions IMn(II),

CO(II),Ni(H),and cu(v)],ItS band at 3600-

3430 cnl~l assignablo tO hydrogcn bondcdi

W―M and O―H of thc ttce ligand mOlcculc

undcrgocs shift to lo、 ver frcqucncy sidc on

complexion, indicating thc rapturc of thc

hydrogcn bond and itS participation in

ёoordination.Tllc γas(N― H)and γa(N― H)of
thc ligand appcaring arOund 3280- 33oO andt

3180 cin~l rcspcctivcly,disappcal・、with tllc

appcarancc of nc、 v bilnd‐ aroLind 3800-3000
.cnl~l in thc mct〔 、l con■ plcxcsI Theiband at(

73

h¬ m(\ll-(l'l .,o).,C1 .,).{ solution of hydrated(.｀ H´ (1■
2U'2し

12'`へ O`lution of hydl・ ated
l`C1 2・ XH 29(｀ In=、 ln.C(),Ni,Cu)(0.Ol
111()l.)in 、、ltterヽ aS addcd to a hot solution of

tlle ligit11(1(:_)(0.01l mOl.)in ethanol.Thc PH

of thc、 olution was attuStCd to 6.O by the

additi()1l of:dilute allllnonia. Thc resulting

colorcd solution、vas heated on a、vatcr bath for

Ca.30 nlin. 、vith occasional stirring, thcn

coolcd tt)rooln telllperatul・ c.Evaporati61l of

somc of thc solvcnt lca、 'es thc colorcd solid

product.This was filtered off,washed several

itilnes・、vith watcr then ethanol and dried under

vacuurn fOr several hours.The yicld is allnost

quantitative.`(rables l and2).

RESU「 S AND DISCUSSION:
The ligand 3-(4- hydroxyl- 2- oxo- 6-

methyl-2H-l pyrall-3-yl)pyrazolc was first

prcpalcd accordillg to the 11lcthod dcscribcd in

thc cxperinlcntal scctiOn of this 、vork and

charactcl・ iZcd by tllc physical means. lts

physical meansI Its physical propeities e.g.

meltillg poin[,IR and CHN analysis are given

in expcrilncntal section.Apparcntly thcrc werc

nothing tinusual in the IR spcctl・a of the ligand.

ThTrlT郷
:』
d器
とNicI),CucI),

Mn(II),CO(II):L=Pyra201e dCl・ ivativc)WCre

prcparcd nlostly as cblol・ect solids. The IR

spectral dati1 0f thc cOnlplexes along with their

c()lol・s ilnd nlelting pOints ttFc sivcll illlTtlblc(1).

Thc cstllts ofclclllcllllli「ょIItlysis t()gctllcr with

7
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frequencl' l5J0 cm - I assignable ro 6 NH of
thc frcc ligand moleculc undergocs shift to
lower frequcncies l49Gl520cm - I apPcared

as nert' bands on complerion, indicatin-e iu
panicipation in thc coordination. The band

around 1610' ,,r- I in the free ligand
arrriburablc ro 7C = \ is shifred to lou'er

frcqucncics l610- l615 cm - I as ne rv s'eak

bands on comnle:iion. This shift in 7C = r.

indir.-crlf intlicates the tertiary' \- atom of the

pvr:rzt.!c ring as a possible one of the banding

:itc. [:urlhcn:rorc. ln additional band observed

al li()(,cn1 - I s hich nright be assi-ened to
'/c . . ol thc irce ligantl undergoes shift to
l:ishcr irctlucncies 132-=l385cm- I on

cor:rplcrion ',r ith \- metal ions. These give a

QH
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Table (l): Fhysical properties of the complexes (ML(HrO)2C12).

Characteristic IR bandsa (.*-1)

(LI Color M.P.(Dcc.)、
H/oHOc

δNK δoH γCLN γK‐NγCN

Mn Pale ylelorv' 300
Ni light green 330d
Cu diny green 330
Co 'light brorvn 260

3240-3400、 v.b 1490■  1265、v    1360s
3200-3400、 v.b 15001n 1275s    1380s
3160-3430、 v、b 1520rll 1270s    1360s
3100‐ 3400、v   1520111 1270nl    1345s

104+、 プ      ーー

1620m   325m
16251n    365m
162()m   33()w
1625w‐   350w

Tablc(助:  Elemcntal analysis,ultra宙 olct and magnetic momcnt dataifOr complcxcs

(ML(H2°32C12)・

Complexes A:lalysis

%C
Found(Calc.)

%H       %N
λmaKnnll
ucoH)

μ
eff。
(B・ M・ )

:Mn(L)(H2° )2Cち

Ni(L)(H202Cli

Cu(L)(H2°)2C12

Co(L)(H2°)2Cib

29。92

(30.51)

30.54

(30.19)
29.63

(29.79)

30.22

(30.lSI

3.64

(3.39)

3.25

(3.35)

3.24

(3.31)

3.52

(335)

7.84

(7.91)

7.44

(7.83)

7.76

(7.72)

7.90

(7.S2)

5.08

3.87

2.01

4.90

301

303

一う，
／

298
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Studying The Behavior of Vector Fields Around Their Singrtlarities

ABBAS F. ABBAS

Department of Mathematics, Colleges of Sciences, Babil University, Hilla. .

(Received: Sept. 27, 1994; Accepted: July, 2,1995)-
:ii,=lJiJl
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i:{sll Jri^U i<-tt #t -:llgJ r'-tjtt b-)l.Jr) tp;.:r, .riJ,li-rlrill}ii.:Jl oli -*Ll } i-Idf l{i^U
,(Z)rs. d ;= rL:Jl L-rpYlltrjt0, Jb /v,ru, .(5) ,,/ ;= -iL, qrFllLi, .4Li s:tl lri-ll il't-Ll.l *
(bym,O) i'.U : , tjJl U, t1 V+l,lt {V i".i, f.:r-.,' 

g,$ .:,,.J1 U, I .(0,X) ii i'.tltl-t=.;l 'n = 
tl ,r}*ls

.0-1,brm c.r,

ABSTRACT:
The behavior of line are vector fields around their singularities are studied locally and

globally in [3]. Hartrnan[4] gives in the normal forms of non linear vector fields with
hyperbolic singularities. Shekoury :nd Taha [5], gives the normal forms of all possible classes

<.,f non linear vector fields in the plane with elliptic singularity in. (

Takens[2] considers one class of elliptic case in and gives the normal form of the

singularitr,(O,X). In this paper we give a ge'reralization of Take;rs'proposition and give the

nolmal form ofthc singulど ity(b,ym,0).

whcrc b≠ O and m≧ 1.

PRELIヽ′IIXARIES:
Let X bc ti C∞‐vcctor iCld on thc planc

、vitll X(0)=0ヽ lヽc stil that x llas ti bilis1111五 tう

at o; r thё  eigen vducs of the ttarix asSociated

、vith the linc,ar part of〕 K at O are all with non

zero rcal part then this singulanty is called a

hyperbolic singulaHty,odlerwise it i,callCd an

elliptic singularity.           ,

A gcrm of a singularity of a c∞ ―vCC10r

field on R2 in O is an equivalence class in thё

sct of aH(c∞ ― Vector ticlds X on
Rtズ(0)=ρ .TwO Vector ields X l and X 2

む籠爵:JIi燥1'響榊暉

Iri軍|∬輩:酵la畏1可∬
・
ぷ覇llt

adrllissible 9oordillalc syStem an the partial

篇

i:よ

蹴 思 片∬ Fi脳 I#畷1‖lふ よ∬
with those()f X 2 tlle cquivalcncc classcs are

callcd k」 ctS;the k― jet of X being denoted by
Jk(X). 1            ・
I II isiclca,that tllere CXiSts aint“ ur〔 1ヽ(1-1)|

cOl・rcspondcnC■ owCッlトーJい,91'1氾 ulttt■

of vcctor fields on R2and the spaca of vcctor

ricids,(。 1l R2such tllat X(0)=0,41ld with

=011lpOn`｀
nt tullctions polynonlials of dc81・ ce≦

k.the set JkoFk_jets of singillarities 6f vcctor

fields on R2is a Vector spacc and hcnce it has

the structure of an algebraic rnanifold.

On G2we take the coarsest topology for

r which the projcctions Pk:G2→」k霞

continuous where Pk(挙 )=Jk(X)for solne

reprcscntadvc X of thc gcllll又 .  i
Now we state Theoた m of Haritman alld

、Grobman[3].a"HyperbOlic"1-jCt is cO―

determiniη g,and that a germ x∈ Gn, 着c
Cn,CO iStable if and ohly if its l‐ jct is

hyperbolic.            `         |

For vector flelds to belhyperb01ic ineans that

the l‐ jet has no eigell,alues with vanishing

rcal part, and for vcctbr ficlds with a non

hyperbolic l― jet it is ノOSSiblc to reduce the
topological study to ごhe completely non―

‐朧‖
llal繁
,l:瀾癬l思∬躍世

,Xbea ck_vcCtOr icld oi ttn↓ ith X(0)・0.

たWc wantto put X,or rathё F itl lL Jet,1≦ K,in
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TttT蹴躍iム:¶『∬祖
v∝ lor ncld on Rn which has thc sarne l‐ ■t in
O as X andl、・hosc cocfrtcicnt Functions arc

lincar. Lct Hhdcnotcs thc Vcctor spacc of

thosc、 cctor rlClds On R n 、vhosc cocfrlCicn【

funttion、 an3 homogcneous pol)・ nomials of

dcgrcc h.lct lx l,一 ――lni Hh―→Hh iS thC

lillcar map which assigns to cach Y∈ Hh

thc lic― product〔 Xl,Y]h WhiCh iS again in

Hh・
f°r挙
l fiXed[xl―

―]COnsidcr the

splitting  Hh=Bh+Gh Such that

BI=h(成
1,■
――])and ttch that Gh｀

some supplen10ntaFy spaCc.

Thcorem:Lct x,xl:Bh,Gh be as above,

then for l≦k,thcre is a C― diffeomorphism

②:(Rn,0)_→ (Rn,0)such that ②*(X)=又 is
ofthc fonnl i

又=、 十g2+g3+… +色
iギ
RI｀↓icК

gllGl,  i:=12,1,.¨ ,I and Rl is a
VCCtOr,eld,thC Componcnt functions of which
have aH zcro l― jet.

Takenゞ propOsition:Lct X be a ck_veCtOr

fi?ld.° n R2whose the l―

thcre is a C▲ ―ふapあ:(Rl

卿 →
+か

'♀

j∝

“

X命 ,ぬen

-0)SuCh  that:

+ヽ yl今 )+Rk

Where the k- jet of R 1is zero.

RESULTS STATEMENTS:

'we use the notation, *, $ rrona ror rr,.

vectors (1,0), (0,1) respectively. We give in
the follorving theorem the generality of Takens'
proposition.

Theorem (3.1): Let X be a gk - vecr<lr fielcl

<t,n rp2u,hose the nt- .iet of

77

"-B where m2l,aeR\(0 l.rhen
there is a C*-map

1',)
O:(R-. 0)-i(R-. 0) such that:

) r m- I . r.

o , fi) = axm f. * , , in, *l uo,*x*r'' 
- *.

\\'here af, Ffen and rhe r - jer of R, is zero.15

eorem (3.2): Let X be al Ck - uectol tield on

*2ivhose the m- jet, of by** rvhere mZ

1 ,b, € R\ {0 } , then there is a

a,(x)=by** *,,in, -lr"f' 
- *y*,

r (m-7,. )

i ] 
"t "BI*'- *v* 

* Y,xr 
- 2"' 'v"- 'f * R,

u'here ,.f,0f, f ,,eR and the r - jet of R, is zero.

The proof of these theorems u,ill appear in
the next section.

Remark: It is rvorthwhile to mention that F.

Dumortier:;hor.,'s in [1 t]:e :roi::-,al i'onl of a

vector fie]d rvhose 1- iet is * -l Ur, is

a
algebraically equivalent to the jet , a, O,

reflection about the axis y=x and it a special

case of the fonn that we have given in theorem
(3.2) but in a different way of proof.

RESULT PROOFS:
4.1: The proof of theotem (3.1):
The set

tvol'o=[* 
lulznl'"-=i. ' .or.,., a basis

forHl-m+1, wherer '

yo=(o, rl -k-m *'yo)k 
=Q 1,2,...,(l -m+ 1)

l-n-n' l. l-r-0-- r

z ={(X y", AoX y- i1 n =0 , 1,2,..,(l -m )n 
{(}.'- "',0 ) n =l-m +l

and An = rn / (n + 1) ro determine the

inrage of lax ''a],. I , 
in Hl o, Bl we see the

ti>llorving culculatiorr s:
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fa*'$; Y*l= akxt- k- tvk -t#
k =0. t. 1.-(l -m + l)

(-r'-a+ltn-l E

,^-_mD 1r_ k=0, l,:-.-,0-m-l)
lu\ n'-,",,-m-l).*)'l-m d -ix

m-l l-m-l damr t' 
4.

n=l-m-l
I'hcrciore thc subspace of the kernel is

spulrnctl bv thc sr't <lf independent elements:

rltl I )
"'t,1 'r1i:...1 - l::ti - *k.., - 4r},

, 1. rr r/r d\" )

'l'hcrctirrc tirc riirnension .:f 6l is m, frorn

this it ririlor', s thrt \\'c rlrav chot>se 6l to be the

-t
sttllsl,;1gu gt' 11' gctterlttCd br':

暑ザ電
So [x 'l'ukcns'nornral

tltc resrrll.

4.2: 
‐
I・ 11ぜ pl・ (〕 ()ft,f thP● :● 1:lJ 3.1).

tlte Stt

聞
卜…■41:日ぉm島ふ
k=0

for nl―
m+1,whcrc:        :

Yk=oで ~k「 m十し、■

Zk=(Xl~k…Ⅲ+1)=、 o),1  ′

k=0,1,2,..,(1-nl+1)
to  dcterllllnc   the   llll age  of

[by m="Jlh H1 0r BIwc sce th c

fO110、villg calculations:

bmキ YJくk―→r…サ卸」轟
[byml,Zk卜 (kXl~k mす ly k+興

~1嗅

I」∴itl籠
(1[轟
二
)。

fぬc kerndヽ

spanncd by thc sct ofilldepcndcnt clcmcn,s:

はll+卜 1-ly寺 )

I

- r -1

';i"- 
trt* t 
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S,・ nthesis oF Some Acet,':lnic Amines Deri、 ・ed From 2,4‐  Dinitro‐  chloro‐

ben2Cne.

卜lAZIN J.HABIB.
Dにp田■mcnt of Chcmistn',Collcsc of Scicncc,A卜 lヽustansiri)'a Uni、 'crsity,Bashdad.lraq.

(Rccic、・cd No、・.20.1994:Acccptcd Ap● 1,4,1995).
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ABSTRACT:
111llinじ dヽcri、 cd fro111 2.4-dinitr(χ hlorobcn2cnc hit、 c bcc11、、.1lthCヽ izcd_

chitrilcicriZCd b)、 ()11l c 、PCCtr()｀ C()pic Pr()pcrlic、 (1_It ):l『 ltlじ lじ 11lclltal

I\1'R0DUCTI0\-
i:r'crtt ct.ul.( l; studieci the ph1'siolo-eical

cffccts of trcnrrlrine (1. :1- Dipl'rrolideno- 2-

butvnc )(l ) on aninrals injectecl rvith this
colrpilund the1, concluded that trentorine
ciluses the sanre clinical svndronte of pzfkinson

clisease. Kocsisand Welck(2), produced

eviclence of the transfomlation of tremorine in
theliver to oxotremorine I l-(2-o,ropl,rrolidino)-
-1- ;rvrrolidino- 2- Lrut)'ne l(2).

(  (1)
C=○

(2)

It rvas found that substituting the amine
group connected io the carbon-4 in butyne
chain of thq oxotremorine with an amine group

having four carbon atoms or less gave an

activity similar to that of oxotremorine, amines

containing more than four carbon atoms have

an antioxotremorine activity(3). It was also

founcl that introducing substitute groLrps in the

carbon atom (C-1) in the butl,ne chain of
oxoternrorirre glrr e rrt artti- oxotrenr<lrilte
activit), higher than thul of conrpouncl hlrving
no srlbstitute groups(-l). These results ince nsecl

researchers to prepllre other cornpounds of
acetell'nic amines sinrilar to oxotremorine usirtg
j\4annich reaction (-5-9.1 sonre of thcse

conrpounds have biolo-trical ancl

phannacologic:il activities better than these of
c urre n tl), avail able anticol i ne r-eic c<lnr pou ncis

(having no side eft-ectsXl0). In this rvorks . a

nerv series of substituted acetvlenic arnines u,as

synthesized. This involved, the reaction of 2,

-l-,,iirritroclrlorobenzene rvith propargl,l alcohol

in the presence of pyridine, then follorved
Mannich reaction to the resultant
dinitrozcetylenic ether. A double biological
activity was expected for these new
c<lmpounds: anticolinergic and antibacterial
activities.

APPARATUS:
,Melting points rvere determined

capillary Thomas hover Melting
apparatus model 6427 -F 10 and

uncorrected.

on a

polnt

wcrc

The I.R., spectra were recorded o a Perkin

Elnrer rnodel 375 B Spectrophr)tometer as

XBR Disc. Elemental anhl1,5i5 rvere pelfonttecl

on a CHN Analyzer, itype Heralrs, at the

analytical Laboratories of Ministr'), of Inciusuy.

MATERIALS:
2, 4- Di nitro chl'ororbenzene (BDFI

Chemicals), Propargvl alcohol rvus usecl after

repurificution b1' tlistiIlati<rrr, irlI thc secontl:trv

lunrines used in Ir4annich reuction (table I) rvere

t) 79
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high purity compounds provided by:
(BDH chemicals) and (Aldrich Chcmicals).
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PREPARATION OF
PROPARGYL ETHER(3,

ll, 12, l3):
2. .l- Dinitro chloro be nzene

(0.01 mole), Propar_e1'l alcohol
t0.0-3 mole). and a fes,drops of
p1'ridine. u'cre rcflexed on an oil
barh at t{0'C for 2hrs. Erhl l

alcohol (lOnrlt and ice sarer
(20m1) s'ere then aclded ro rhe

above mixture. the 1'ellou,
precipitate s hich scparared. ri'as

filtered and recrvsrallized from
ethanol- s'ater( l: I ).

Thc nltlsl inrp<lrturrt i.r.
spectral r,lata of ethc \\'erc
discussed prcviouslr'. C\X
arurlvtical rcsuIts rvcrc gir cir
bel<lu':

C

Calct:l:llcd 4'866271 1260

Found    48.122 19 1296

1'lζ EPARATI()ヽ 〔)F
ACETYLENIC Al■ 711NES   I

BYl'MANNICH
REACTLON'f(GNЁ RAL 1 1
PROCEPUttE)(1,, J6)。 1  1
A mixture 6f thc,Opargyll i

賢壁11._111去鷲1:2_、
a1ll i

formaldchydc(0.01 mpL)wasi

dissolvcd in 20 nll of diOxanc

(hC frOm pero対 dも),tRen smin

amount ol CUCI Was,dded ias

Cattlyttliall島
|:ll,mll稽

mixture whs heatqd on(a water rl

bath,額 70° C for oic hr.lcさ・ 1
watcr(20いり,at ad■dto ll:|
reaction inixture, th'€ rvhite l

precipitate which separated rvas

filtered aqd recrystallized frpnr
ethanol- irvater ( l: I ). The
physical ipropertics 

.of the
synthesizid cornporLncls ltre
given in Tlble( l).

H
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RESULTS A\D DISCUSSIOT-:
Thc sy'nthesis of these compounds was

carricd out according to the steps outlincd in
schcmc ( I ).

Propargl'l alcohol acts as a nucleophilic
rcagent in attacking the benzene rin-e(l l, 12,

l3) compound(-3) n'as recognized bf it's i.r.
spcctrum . s'here pl' tf,e absorption band for
C-Cl at 775 cnr'' is disappeared and the

svnrrnctrical stretching band of C-O-C at

l0-i0cni-l and the svm'rretrical stretchine band

, Vo.E, No.l, 1997

of i Q-flat 3260 cm- l and the aromaric

s-,-mmetrical stretching band of C=C at 1580-'r
1600 cm-' *'ere appeared, as w'ell as by the

a_greement of the theore tical and practical value

of (C.H.N.) analyses .

Introducing compound (3), in "\{annich
reaction" tisin-g secondarl' amines and
formaldehyde in the presence of cuprous
chloride as a catalvst, according to the

suggested r echanism r.s shorvn belorv(14).

Ｃ‐‐^内同〉‐Ｎ０２

NO,'.HO-CH,-C 
= 

cH
Pyridine

N02

(3)

(4-8)   MorphOline(7)
N― Methyl aniline(8)

CUC

Scheme (1)

The'structure, physical properties and I,R.
spectral data of the synthesized Oompounds are
given in Table(l). Where the absorption band
of JCU group at(3250-l ) of alT of rhe prepared
compounds was disappeared.' This indicated
that Mannich reaction \\,its successfully
conducted.

The absorption band ranges of the

symmetrical suetching band of (aryl-O-CHr)

and NO, stretching bancl u,ere appeared

between (1050 and 1520 c,',r-1i u'hile the

ar.t)matic stretching'band of (C=C) appeared at

I (r00 cnr-1.
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9~CH2‐ C=CH

N02 +cucL

9~CH2~C=C

CU++H・
‐H20

N02
+(CH2=N+

″Ｄ

6.

C喝0+昨
D~HOCH2‐

N(

N02

▲

旱

/ *a. ../

\ -r- ----->-cHz-N r
Carbocatioi rminiumion

Noz

York. (1981).' r (
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ABSTRA CT:
The rational coefficients of Artin characters can be considerabh' reduced for cenain r1.pes of

sroups. narnely to coefficients rvith denominators n(I O), For diheclral -eroups. this positive
integer is equal to 2.

INTRODIJCTION:
Let G be a finite group of order S, rs'o

elements of G are said tc be Q- Conjugare, if
the cyclic subgroup they generate are conjugate
i G.. The rel' tir''n thus defined derermines and

eorriuul.n.e ,: 3; its classes are called the Q-
Classes of G. Let R(G) be the ring of Z-

'rvalued virtual characters of G, which can also
be viewed as the finitely generated group with
basi".

Q.-: : ^to
'l "l

oeGal(Q0 )/ Q)

where (

X i are the irreducible complex characters of
G, and of rank equal ro m =l ( l, where ( is the

family of non- conju-eate cyclic subgrorrps of
G. Let T(G) be ttre additive group of Z-
linearcombinations of pennutation characters

( I 
a, ) ' Ci e (' we call such characters the

Artin characters of G. Clearly T(G )AR(G) ,

and we shall denote the factor group
R(G) / T(G) by Ari G). The rvell- knou,rr
Artin's induction'theorem [2[ asserts that.
every, rational characrer Q of G can be

by the transitivity of induction.

Thus T(G) is an ideal of R(G), and ir

contains every element 6f the form n(IO)0,

rvith Qe R(G ), rvhich prgves the theorenr, and

equivalently rve have: exp (Ar(G )) = n(l c)'
3. n(1) FOR DIHEDRAL GROUPS:

paper is the reducrion of the coefficienrs in
( 1.1) ulti, ateli, to rationals rvith denominarors

n(l o), lvhich can be.easill,detemrinecl for
cenain types of groups. 

,

THE MA;N THEOREM
Theorem (1): Let Qbe arational character

of G. Then :

m a.
a- i - i ,, \Go-,1,n(1^ittCi'

\!

witel'.

a .eZ,Ci. E proof: lrt
Qe R(G), ryeT(G), then 

'

, QV = QLr i(l c ,) = Ea,(0 J o, )o

By [4, corollary I ], foi cyclic group

Cnwehave 
,

R(Cn)= T(Cn), so the last sum can be
wdtten as:

cxpreiscd in thO follll:

φ=尋讐(Ic)G
… (1.1)

Σal(d/1iβ
di(I Cdi)Fl

)G=Σlicc)'

2 Pl_()0「
:

やh・l pci

C.eE and a.eZ.
I

This can be sinrpll,resrlrrecl as , Ar(G) has a
finite rexponent, a tiivisor of _s. For
oe R(G ). Ict n(0,.)be rirc Ie usr posirir c

itttergar such thut rr(o).Cr=t-t'tC t. Our uiln in tlris

Proposition (1):

Let G = Dn, then n(l a) =

C n 4D,,. srl(1 a,,)o ='ira.".. 
.

ざ4
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is the lifr of the rcgular character of
odd, then the reflections form one

class sa1' (S), and r.r'e have:

?=F+2(l.rr)G-p :pis
character of C.
(ln this formul,r and the formula belos'. 2

denotes the constant funcdon on G that equal to
2). If n is even, the reflections form tw'o

conjugacl' clas"es(s). (rs):

'2= Fc, * (l. rr)G* (1. ,rr)o- p

this comptlet. tn. proof. As an immediate
consequence, rve have:

Corollary (1):

Each rational character of the dihedlal group

D n, clu"t be rvritten as:

a. n
0=rltt.)""
rvhere

Si

runs O、・erthe c)'clic subgroups of

D n. and

a eZ.
I
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conjugacy
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:
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I\'I'R0DLCTI0\:
It happcn: quite fretluentlv that the

irtr:rospherirl vapor pressure values is belorv

thlrt rcquireiJ ior \\'ater saturation. and above

that rcquired for ice satur-ition(l). Natural ce

nuclei (lN) hre quite scare in th: atmosphr re

the concentrations of IN are less than l/ lener at

clouds having tops warmer rhan -14C"(2). The
IN present are nor suftlcient to form enough ice
cn,stal to ilrinare nrecioitation.

-l'he sct-f,,lS Iicatilltrtii.s iiic;:.Sed
precipitation in som.e cases, rvhile reduced
them in some orher cases(3). The seeding a-eent

should be delivered into the right spot and in
the correct amomt(4). :

The goals of this rrork are to determined the
optimum seeding rate of silver iodide (AgI grn/
hr), the "pacing. and the locations of the
ground generatois. to achieve the most etficient
s.eedilg treatments, at different weather
conditions. 

I

THE DISPERSION MODEL:
The continuity equation, for a continuous

point source, assuming steady state is:

e = l_*llU d5r dz ...(l)
where Q: the emission rate in gm/hr.
U: the mean s,ind speed in m/s (x-

direction).

Vo8:No.1,1997
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Qjx.-' J*,' t'.r-:Ut-l! jLJJ,ll ilr -.15.: ,i|l;.rUt,j ,Aglt'u;;..;.21+r.J.rlsJi.-j,lC.r;
.CUJI ;, -.;L;- 7).rl+ ;i * JtJ.'r.r' s AglJ

A BSTRACT:
-l'hc Grus:ian Plume model has been emplol'ed . The pattern of A,el concentrations, at

cloud - bl:c. ha: bcen drarvn. the locations. spacin_e- and Agl consuming rates of the
scncrut()r\. hur c becn detcrnrirted for the optimurn seeding of different rvind speeds.

The dispersion funcrions can be achieved by
solving the diffusion equation numerica,ily(5);
horvever the Caussian distribution assumprion
has been widely used(6). The lateral dispersion
G(y) and the vertical dispersion H(z) are
Gaussian even if the source near the surface(7);

. l _r_z12a2u
Lr(y)= -----e

\/ /'nay ,..(3) ,

and
I

H(z)=- 
--l-Le-',.-\j ht a,

rvhere 
I "'(4)

a y and 3 z are the lateral and the vertlcal
standard deviations, respectively. They rre
functions of downwind distance iind
meteorological conlditions. h is source
height above the surface. The second term
in equ.(4) represenrs the reflection of the
plume by the surface. 

:

cr is the reflection coefficient. Thus the
complete solution of the continuity
conditions in equ.(1)is :

a -v2 lr,,l -@-h)zt2a2-+r
'v Zna ra rU"

221
o"-(z+h) lzaz)

...(5 )

２‐
‐
Ｊ
．^．一４

ビ

ｅα十

x: the c<lncenration of Agl in grn/m3. Due to the limiting depth of the mixing layer
Acllieling rhe condirions of equ.(l) c.an be zl, the verticlrl distribution of, x rvill be

done br,: I ' . ' . r ttnifornt. ritther than Gaussian, itt sonte
X= Q/U.G(i)Hlzrit ', i ', . : ...(2), distitnoe dorvrtrvincl. This ilistancq'srrongly
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DATA:
The r alue s <li a ' and ll z.:trc adapteci

fronr prer ious u'ork(8). for slightll' unstable

condition. u hich represents the most suitable

condition for cloud seeding. The uniform
vertical distribution of Agl is considered at

distances grealer than 20km(8). The

senerations arb assumed at l0 meters above the

-cround.'The rnixing la1,er depth z i'and the

cloud' base height are taken to be lkm. Perfect

reflection (a = l) is assumed.

The number of active nuclei per gram of Agl
strongh,r depends on temperature and type of
ther _senerator. The hei_ehts diffusion mass

growth'rate of ice uiysthl is around -15'C(9).
At such temperature tliaie ari:l;'{:r:'iilt
1014 active IN per grarn of ASI( l0).

ASS U M PTIONS:
l. Diffusion in x- direction is neglected.

2, There is no chan-qe in mean wind direction.
3. 'There'is noremoval of Agl particles through

,.,chemical clecomposition, dry depositiorr,
. washout. coagulation, or any other means.

i

RESULTS AND DISCUSSIONS.

, The ditutioii factor xU/Q. rvhich represents

the coicentration pattern. shows that the

highest corccntntions of AgI panicles, at thc

cloud basc,lic bawecn (15-25) km downwind
(fig.:l). Thc maximum concrnration at cloud-
basc is around 2lkm dos'nwind (fig.:2).

Thc optimum IN number densitl' are

considered (10-100) particles per liter.
Overseeding (l\>1ff) panicles per liter) creates

conrpetition anton*g t<lrrned ice cr1'stals. rvhile

underseeding (lN<10 particles per liter) rvill
not furnish enough IN. Both, overseeding and

underseeding rvill not enhance precipitation.

This rvorkshorvs that, in order to get the

best optimum distribution of AgI for slightly
unstable condition, rvhicL represents the most

favorable seeding condition, requires A,el

consuming rates of (20-40) gm/hr, (27 -3l)gn'tl
hr at mean rvind speeds 6m/s. 8nr/s, and l0m/
s, respectively (figs.:3-5). Furthermore, these

tigures shorv that the AgI generation should be

spaced (8-12)km across the wind and must be

located at (3G60)km upwind of the target area.

. These results are in good agreement with other

studies(l.ll).

SUN,II\,{ARY AND CONCLITSION:
There is no uniclue single fixed seeding

technique fbr all weather,conditions. The most

optimum seeding techniques, by ground
generators, can be achieved by using
generators with Agl consuming rates of 22,29,

and 37gm /hr at rvind speeds of 6m/s, and

lOm/s, respectively. The generators shouid be

spaced l0krn across the rvind located about

45km upwind of the target area.

‐^二Ｚ‥
Z=

87 87



A卜 Mustansi五 va J.Sci.

Figurel: lsoplths of the dilutior factor (xU / Q, t0
ground generator locatud 10m above the ;".

Vo.8,Notl,1997

- 8m- 2 at cloud- base (z=lkm) for a
ace for slightly unstable condition.
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IN I'RODUCTION:
'fravel 

i n g Ionosphenc l)i si iii'ijances (TiDs)
are pt.'r'rurbations of the plasma in the
ionosphere caused by the passage of
Atmospheric gravity Waves (AGWs) via
collision between neural air particles and
ionization. Gravily Waves have been wiriely
studied both theoretically and experimentally
since 1950 by* Munro and publication of
Hines" paper 1980 (landmark paper tl2l). A
very cornplete description of (AGWs)
phenomenology and theory is also presented in
three books[l], [2], [J] and a conference
report I1]. For many years, TIDs have
observed by measurements of various
ionospheric parameters, such as electron
density (No), ion remperature (Ti), electron
temperarure (Te), and ion velocity (Vi).
Oscillations in Ne, Ti, Te, Vi, are the
ionospheric response to (AGWs) [5], [7], [g].
The existence of atrnospheric gravity waves at
ionospheric heislrrs is inf'erred mainly by
inclirect ground- busecl nreasurentents on
ioniz:rtion.

Vo.8,No.1,1997

Eight i,ears of measurements for Ne, Ti,
T e ,-. and Vi. have been studied b;, the
European Incoherent SCATter (Eiscat) UHF
radar faciliry in northern Scandinavia. A typical
case has been found on Apri 25,1989. During
that day a wavc- like traveling disturbance have
been observed with at last two cycles over the
time interval between 0800 and 1300 UT.
extending upwards in the ionosphere to cover
almost the rvhole F- region heights which can
be interrupted as a manifestation of a caustic
gravitl, waves.

The geomagneric conditions during this day,
can be considered quiet (Kn<4) between 0000'
and 1200 UT and acrive (fp>+) between 1200
and 2400 UT. The year 1989 is happened to
occur near the maximum'of solar cycle 22 with
a daily international sunspot number of l3Z
and monthly mean smoothed sunspot number
of 153 (Solar- Geophysical data prompr reporr.
1989). The electric field strength durin_s the
tinte of the rvave event on stuily u,as less tharr
0.5 nrr,/nr. EISCAT comntotr prognln.r t\\:o
(Cp-2) experiment h:rve been usetl to stuciv this

Eiscat observation_of_Atmospheric Gravit.v waves at High Latitudes
AWNI 8.. ABDL'I- AHAD*, TUDOR B. JO\ESi* A\D TERRYI,OBNSAN**
' Depanment of Mctcomlogy, College of Sciencc, Al- Musransiriya Univeniry, Baghdad,

Iraq.:'t Dcpanmcnr of Physics, l-cicester Univcrsin' , Uni'ersiw Roud, LE, 7RH, uK.
(Recievcd Jul1, 16.1995; Accepred Ocr. 26. 1995).

1,. a-u'l
.i3;r ri-;r.\l-* jiSv-;>;,;l-'l;b)l .r'rJf\1A1 ;L =: 

tt ,li ot(_,:t ,l:i1lL.lA:.llJ.:_U
our,;(\ b .iur:., irli> q;s.iLt -r uujJ-e ;r:r *Jurr Jt-tt .t4u.iur:)-r ir. r i=1-,J;(Jllijt(lr g,Ltji
ilrar,t Ei-;r4)lj LjyJl ,Jl tJ;-.t1., g:r _-.y; .lJl ,/ q-*ij._,it*l c,L,.r-r.i i_tj;p.11 C,S-ll 0, 9:,1
Jl-.i,-/-iq:l J"t , crLtj fu t4l.j.r,r .7t-s Oil, 1Ut :f e, -*.-,lrl;Tl U.r i^. Ol t,- ril-r ,,rl-a:1
;;1b iJrl*-r cJ9 i,b[^-. ,t L"pl,.Jlf t a-,:Lil g;b:Jl c-.r;.-:.12 ;r\lqr_=bbil Jtott ,t-rU.:Ur2]l -*-* ,lU

.ii1tl, O.tr.-e-e

ABSTRACT
A moving wave - like signature in electron densir1,, field aligned ion velocity, ion and

elecEott temperature measuremenrs have observed by EISCAT facility on April 25, lggg
which can be the race of acoustic gravity waves in the neunal atmosphere transferred to
plasma via collision at ionospheric heights. The relative phase difference between rhe wave
amplitudes in these parameters have been established as a function of height. Comparative
cases have been presented between the theoretical and observed values to test Hooke's formula
and Hinps dispersion relation. Results were consistent.
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wave phenomena by fairly rapidly scanning in
a few dircoions so as !o obccnt thc spatid and

lcmporal variations in the ionosphcric
parametcrs. Thc transmitring antcnna at
Tromso scans in four posirions, the rcmote

anrcnnr follos rhe scan at a fixcd height of
abour 100 km. .{t each sitc. the pointing c1'cle

is -160 recond. Thc spatial rrrolution along the

trlnsmittcr bc:rm ir about 5J km s hich
corrcspcrdin:: to -i$0 microsccond pulse

lcn-erh. 'l'hc tinrc rcsolutiorr for Cp-2
c\pcrin)c t is lcss thin halfthe Brunt- Vaisala

pcrirxl ar F- rcgion heights. The data rvere

r'nrplolcd from Trontso radar to provide time
rcricr of i<lno:pheric paranreters at each

position o[ thc scln for seleral heigh s, and

ljlnhcr \cls tll tinre :crics in the slme positions

lt heiShr of about -100 km are available from
thc rcceivers lt Kiruna and Sodankyla. The

signal ro noise ratio was fairly acceptable for
Tromso measurements and for the remote sites

during this *'aves event[8]. Figure-1 illustrates
a sketch map of EISCAT radar system (Cp-2

expciirnent modL/.

DATA ANALYSIS:
EISCAT electron densitv measurements

show TIDs ot period 42-48 minutes which
dominate most,of the F- region heights during
the time interval between 0830 and after 1000

UT with at least two clear cycles as shown in
Figure-2. The wave period tends to decrease

slightly with height. Durin,e the same time
interval waves of period -{2-46 minutes in field
aligned ion yelocity rneasurements had

occurred within a periodicity of more than two
cycles, changing slightly independent of height
as ulustrated in Figure-3. While waves
signature in ion and electron temperature. are

within a period of 42-56 minures, increasing
relatively with height as presented inFigures-
4, 5. They show a vertical phase difference as

they progress uprvards and also a horizontal
phase difference u'irh the radar sites
nreasurements. The little change in the wave
perioci in vurious ionospheric panrnteters nra1,

clue to the huckgroLrntl:rfticr: incltrrlirrr noise
in the tlata or tlLre to rhe ch;rnse in neutral uir

EmPcrarurB wi$ hcighl
TIDs spccrral powcr havc h mpurcd

from UHF EISCAT Cp2 timc s 'ry FFT
(Fast Fouricr Transform). cach
ionospheric paramcters, threc hourr *erics

sraning at 0800 UT had been emplor r'ach

hcighr available in thr rccords on . .la.
19S9. Everv tso adjustmenr l, '.
intbrmltion t22 km apartl B'ere corr,
using cross spectrl! an;lllsis tr obrair,
phase dilference prolile tor save signaturt
each ionospheric paramerers. These a.

presented in Figure-6. Also rhe relative phasc

profile of each ionospheric paramerer relarir e ro
AVi./ *'ere illustrarc.d in Figure-7-

RESULTS:
The phase of AVi/ has been chosen for the

reason that it is al'nost identical to the phuse of
.AGWs) oscillati - :n the neural atmosphere

[9]. Results show ihat the phase of A Ti is
lagging A Vi/ phase by 350 degrees and A No
is leading A Vi/ by 90 degrees. These results
do roi :cii.la'.e with Tesutd's results ur thc

J'hrse plriiic: iit.rrr iiis ineoretical nrodcl and

computation which were carrie - out for two
hours period TIDsI l0l. By using thi linearized
H<xrkels tbrmula which describes the plasma
density response to the 'passage of (AGWs)
glven as:

AN- u. I.

;=rPrc t)+it,br J.t+-*$<r, nptt

. ...(l )

This equation forms of two pats, real and

imaginary. To determine. the phase difference
between TIDs amplitude A Ne and A Vi//
(where A vi// is assumed ecrral to the neutral
perturbation velocity along the ieometric field
lines). The curve is looki-ng consistent with the

experimental result given in Figure-7a below
the F region peak. Physically ( A Ne/Ne)
represents a convergenc€ of ionization due to

the variation of rvave phase along B- field lines
rvhere this convergence increases rvhen the

chunr:e in lhe nctrtnrl perturburir,,r velrrcitl'A
Vi// is increasing rnd:the 'maximum A n\e
()ccrrrs l t;rr:rltcl ot rrlvc c1'r'-le (90 tlcgrccst
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lalにr than thc rna― um change tn l山E neu回

amosphttc motionい・ u"of tt factori h
thc forrnula(1)。 Rcsults consistent with thc

巌 町 of tt ionosphcric rcsponsc lo a caustic

ga、'it)'waves where de宙 adon■om 90 dc〔勢鷺s

abovc thc F‐ rcgion Pcak in thc curvc may be

duc to ncgiccted the diffusion cffcct and the

non lincar tel‖ Is in Hookis fol“ :ula.

Froln dle idcal gas equation of statc,one can

obtain the rclationship bct、 veen thc wave

amplitudd in different neutral atI■ osphere

paramctcrs as(△ Tn/Tn=△ P/P― △ P/P).By
using thc valves of wavc paramcters and

employing Hincs polarization relationll],thC

amplitude is calculatcd[8].

ギ執(p2ド 2・ 11ウ伽}exp.01■≒Z― K xX+発 )
"..(2)

半:Aぽ K2・い氾く~ギ
"m_lz卜

K/綸

Uz=AЮ 02_Kic2月 cxp 6飢―k′―k xX+■ )
‐‐ 'ヽ    '・・°(4)

Asstim ing‐ Чz=小Vi//Pand nO JOu:

hcating evcnts Occur(very weak clectric field),

then ΔTn=△Ti.By employing equations[2],

『L鰍:r,:[‖l∬
el智
釜胸↓:laI

excellent agreemenl、 with thephase difference

observed by ESICハ T and as illustrated in

Figure‐ 7b for the wave evcnt of cOncern. It

u′ ill be rathtt interested to cxarnine thc theory

bchind the phase relationship between△ Te and

△Vi〃 prObably by solving thc encrgy balancc

cquation of electrOns in thc ionosphere which

il SO COmplicatedto de五 ve such rclationship.
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GLOSSARY:
N∝

l燎露lぷTiふ t■肌!`11'窃
flcld aligncd ion vclocityo H:scalC hCight

in neutml atmospherc.U:Air pcrturbatiop

velocity induc9d by the wavc. ヽ
Uz:Vcrtical air pcrturbation vcloCity:

Ib: Unit vectOr along the gcopemc fleld lincs.

Iz:Unit vector in the vertical directiOn.

Tn:Nёulml atttempcratuК . .() 
、 ‐

P: Pressure.
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p: Neutrat air dcnsity.
to: Warrc angular frcquncy-
K: Wavc vcctor.
Kz: Vcnical componcnt of wavc vccror.

Kx: Horizontal componcnt of wave rrccttr.

g: Graviaioal accclcratio .

c Spccd of sourd-

1 Ratio d spccific hcats.

A: An arbitrary owrall ampliodc factor.
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Figure(l ): A sketch map of EISCAT radar system (cp2 experimen!.
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ABSTRACT:
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Fhcご cnu｀ l`arrubitl:1l L.1:1 lratl haS Studicd s)stcnlaticaH)′ nlorpholog)′ of roots,stemS,

lcli、 じ、.britcts.braCtcolc、 .inllorcsccnccs,cal)'x,cOrona,fruits and indumcntulll、 vcre Studicd

in(ictilin and thcir taxo,omic valuc、 vas assessed. It、 vas found t'at the characters of calyx,

lca、 cs and indtimcntunl〔 rc of tttattalonomic valuc、 vhile the othcr charactcr arc of little.

T、、()、 cction and cight spccics of)rlarrubium arc rccognizcd in lraq,thrcc of、 vhich M.ani―

sod(ゝnC.kOch.ヽ 1.paぃ′inortl11l Fisch.8こ ンley.and Ⅳl.cephalanthum Boiss.&Noe in Boiss.,
are rccorded t)r the irsttime.A kcy fbr the spccics identification is provided.
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ABSTRACT
The cffcct Of bcnzene,hexane and cyclohcxane on the vegetable gro、vth,sexual and a sexual

reprodllction of the foHo、 ving fungi、 vas studied:Achlya ame・ cana.Achlya profllfera,Sapro―
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An irl、 ilu rcsponsc or、 、hitc mousc tail cpidcrmis toヽ、'ards hcating.alonc or in conjugation

、、ith h)po、 ia.、 1.11ltllitti():l ol h)・ pcrthcl:Hia.、、as illヽ 'cstigated.HEating、 'as achic、'cd bv、 、.〔 cr

bllth、 tind li、、uc prcPilril:ions、・crc Lltilizcd lo asscss its action.Thc lnain paralneters defined in―

cltltlcti thc dc!l、 it)()1・ cc‖、.thcir prolifcrtili()n and tlcath、 thc rcstllts revcalcd thc occurrcncc of

ccrtitill ticご rcC Orcじ Htililr challgcs e、 cll a1 lo、、 tclllperatヒ lres(39‐ 41° C).Thcsc、 verc lnanifcstcd

〔l、 dぜビlillc ill thc(lcnsit、 ()f basal ceH、 .i1lhibition()f nlitosis anlong thc survivors and elevation

in thc ritic of hctld and d)・ ing cclis.Such tr〔 insnltltcs bccolllC mOrc pronounccd at highcr do,―

cs(42.44° C)and ttttaill their peaks a(45-47° C).ItヽVas cvidt,lt that cithcr of hypoxic and stilnu―

ltllご d cpicicrnlis enhanced thc deleteHoヒis influcnce of hcating oll thc ccHs.Ho"cvё r,CVCn the

C Xll‐ClllC hCating applied to hypcrplastic cpidcnllis sho、 vcd that in spitc of cnorinotis killing 9f

cclls tllld col,sCイ luCnt dO｀ vn、vard slopillg in thcir dcnsity,thcrc was a srpan prOportion of pr∩ lifc―

r′lting cclls itil anlongst thc basal cell population. Stlch a differcnce in the rcspons( し this

fornlS studicd lllight be attributed to thc rnass of thc cpithlillm.Tllc valuc of thc prcscnt findings

、vas discusscd in Elation with the possiblc application of hcat alonc or with othcl・ modalitics in

thc tlcatlncnt of nlalignant discases.Like、 vise,tllc l・ csults、vcrc appraiscd in con・ clation、vith thc

skln l‐cactlon,、 vidcly studicd coniointly with canccl‐ tlCauncnt.Onc may concludc tnat this icac―

tit,11:じ ■i lfflbl Palll■ 11)′ a conscqlEncc of crlllo、 s、、′itllill the cpidじ 111ldi btisal ia)′ ci lI:Lil■ aしもじ:lrヽc

of a countcrbalancing pЮ lifcration,thatthc rcsp6hsc ofccnain elcmcnts in the underlying der_

lllis pallicularly systclll rrlight have a supplcnlent〔 ll■7 1olC in thc cvolvcmcnt of tllis rcaction.
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