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A Conlarative Study of Media for The lsolation of Salmoneltae and

Shigellae from Diarrheal Stool Samples

ABDUL W. BAQIR-, MUNIM M. AMIN* and ABDUL-HAKEEM S. ABDUL-JABBAR-

* Department of Biology , Coli'ege of Science. Al-Mustansiriya University , Baghdad,
lraq.
** Central Health Lab. , Minisity of Health , Baghdad , lraq.
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1t,r . ) Cr ),.nJl3 )tri- jJU,'U* ,r, ,r-.i 
t ,..: .LLjl ii-J {,,ltj:]l .LLJI ;.}lj Srus oi.,pl

(Tt) c"j- JJt-:lJi:ll !-,,jr; olj,rr.ll rLiil al 61$l o.,;g!i . rl.f; o.6 orr;.:'r .. g.t\ 4t cr" el-r. i+p

?trii*l i.-i* k+E (lv 1, \ ) l+J!.lul dje 611JE usl {"1r (EE) oJ3.alt i-.,.j:lt !-J Jl Ldil d iFJ

i4-,,!.tt C*ll . (lvv,v) ,1 :rr dje ir..i,.J !-: l.,.rs (BSA) Jlsl &jr;tl3,.tLEl !-Js (SF) d,JuLJl

€.,rJ'ilt r3tjie g,- c,){i*iill d,i'l 4JL spi! 6l .lirJrl V . S. typhi g+lt cuc u,i 6rtis ..;,!'l oJts iJ+iJl -
c+ljs s-,4-,!il -lt5l 6r (GN) +lJl pl;s.ll !*,.i J iui,s{lt-ie ljl-.iiYl ''.rulJl !*,3 pls:.*! oa

-jrl r-. ,-:tiul .lg:-l i-ii.rE L#lJ (11!,q) ,1:ti dje 6rtis C#-&;LII iE lr ur ys 6!el ll (DCA)

*;i,+ gJ]l (SS) y=.i-IlJ j:ljJIUI Ja*j leUs Ll.).r.ll rjr c$:|. (lot,t; i+qr c+l:s u*sj;4Jl
. d;-'o.ll eJ-'r u. lii.:,llJ }jJ"ltJl r.1re Sc 15.tt 6!.ir:i{jll €lJ+iir # 6J!e

ABSTRACT

Elliciency oftn... enrichment broths, "Tetrachionate (Tt) , Selenite-Facese (SF)
and Gram Negative (GN)" , and six plating media "Ilekton Enteric (HE) Agar,
Bismuth Agar (BA) , Brilliant Green Agar (BGA) , Desoxycholate Citrate Aga (DCA) ,
Salmonella-Shigella (SS) Agar and MacConky Agar (Mrc)" for the isolation of
Salmonellae and Shigellae from (680) diarrheal stool snmples of hospitalized patients
were studied and compared. Using Tt as an enrichment broth rvith EE agar as a plating
medium was the most ellicient method for the isolation of Salmonellae with recoverl
rate of 79,lYo ; followed by SF broth with Bismuth Sulfite Agar (BSA) at a rate of
77 .'7 oh. However , the later combination proved to be better in isolating ,S. typhi . For
the isolation of Shigellae , GN broth with DCA and Sl' with HE were the best
combinations at the rate of 61,9'/o; followed by SF with DCA (59.1%) . Unfortunately ,

SS agar which is used by nrost -of thi locnl clinical Iaboratories for the isol:rtion of both
Salmonellae and Shigellae did not prove to be th:rt efficient for the recovery of the
organisms under study.

INTRODUCTION employs a combination of two media
Traditional methodology for the which inr:lrrdes an enrichment broth and a

detection of enteric pathogens invariably differenti.tl plating agar (l)
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Dependability in recovery of pathogens

such as Salmonellne and Shigellae from

faecal or non faecnl samples is a serious

problenr for all bacteriology laboratories

(2).
Previously , several methods for the

isolation of enteric pathogens from stool

were suggested ; most of these methods -
used enrichment media (i.e Tt and SF) as

the common frequent media for the

isolation of Salmonella (3). A selective

enrichment medium was described by

Hajna (f955) for gram negative bacilli and

he noticed increasing in the isolation rate

for Shigellae using this medium in
comparison with the direct methods (4) .

Enrichment rqEdil should be

subcultured on a selective solid medium '
iu order to isolate Shigellae, a medium of a

retatively low selectivity (eg. DCA) should

be used If Salmonellae needed to be

isolated , then a more seleciive mediuni
has to be used "i.e using Bismuth in the

case ofS. typh?'(s).
In attempt to achieve an oPtimal.

nrethod (with high recoiery) for isolating

suspected Salmonellae and Shigellae from
hospitalized p:ttients stools ' different
enrichment broths and plating media were

evalunted.

MATERIALS AND NIETHODS
Source of Samples

Diarrheal stool samPles were

collected from 680 patients of different
ages at four hospitnls in Baghdad ; two
were for children hospitals and the others

were general . Half of the s,rmples were
taken during winter (Dec. 1991 - Feb.

1992) and the other half during summer
(June - Aug. 1992) .

Culture Media
A. Enrichment broths

Three enrichment broth namelY;
Gram Negative (GN) broth (Di fco) 

'
Tetrathionate (Tt) broth and Selenite -
Faeces (SF) broth (Oxoid) were used. Tt

and SF were boiled in a water bath for l0
minutes. While GN sterilized in the
autoclave at 121 "C for 15 minutes. Two
drops of iodine solution (55%) were added
to each 10 ml. of sterilized Tetrathionate
broth before inoculation (6).

B, Plating medin
Bismuth Sulfite Agar. (BSA),

Desoxycholate Citrate Agar (DCA) ,
MacConkey (M:rc) agar and S:rlmonellae -
Shigellae (SS) agar by Oxoid ; Hekton
enteric (HE) ngar by Biomeriux ; Brillinnt
Green Agar (BGA)' prepared from its
constituerrts (6) . BSA , DCA, DCA, HE
and SS were boiled for one minute . BGA
and Mac were sterilized in the autoclave
at 121"C lbr 15 minutes.

I

Method of Testing
Ten ml. of eirch three enrichment

broths were irroculated with
approximrrtely one ml. of dinrrhea stool
sample , then hand shaked for
homogenization Emulsions were
incubnted for 24 hrs. at 37 "C , then
streaked onto flates of solid mediunr
Plates were incubated for 24 hrs. at 37 "C
except BGA and BS.d for 48 hrs. Colonies
suspected to be Snlmonellae or Shigellae
were identified biochemically (6) and
serologicnlly 'with welcome antisera , The
final serologicrl anllysis was confirmed by
the National Salmonellae Center in
Bnghdad .

RESULTS

Salmonellae recovery
A total of67 strains of Salmonellae

were isol:rted from the 680- stool samples
tested Numbers and percentages of
Salmonellae isolates by each method were
shown in table l.

The highest me:u recovery rate
(57%) was obtaiued by using Tt as.:rn
enrichment broth , followed by SF
(52.2%) and GN (35.8%) which is

2
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considered to be insufficient enrichment
broth for Salmonellae.

f,'or plating rnedia , HE 
^g^rresulted in the highest recoverJ for

isolation of Salmonellae from stool with
66"7y" as average percentege for the three
enrichment broths ; followed by BSA
(58.7%) and BGA (54.7%). The efficiency
of SS medium was not proven- , in this
study , to be an efficient medium when its
recovery rate was 38.8% .

Table I shows that the best method
for the isolation of Salmonellae from stool
is by using Tt as eqrichment broth then
streaking on HE agar as a plating medium
with an isolnting rate of 79.1o/o, followed
by SF with BSA at a rate of 77.6Yo .

Results of this study confirmed that
DCA was the best plating medium ior
isolation Shigllae with a total average for

Vol. 8, I{o. 2, 1997

However , later method was superior in
recovery of ,S. typhi , there was
inconsiderable relationship between the
Epe of Salmonellae and the isolating
rnethod.

Shigellae recoyery
Table 3 shows the distribution:,-f

Shigellae isolates recovered by enrichment
and plating media studied . Enrichment
media SF and GN were efficient in
increasing the frequency ofrecovery up to
507o and 48.80 , respectively. In contrnst
, Tt resulted in lower recovery rate
(27.4o/o) .

Table l:Distribution ofthe 67 isolates ofSalmondlae recoverd by various enrichmtit

and tin media
Enrichment

broths
Platine media

Tt SF GN Total

No. % No. %「 No。 % No. %
HE s3(67) 79。 1 48(67) 71.6 33(67) 49.3 134(201) 66.7

BSA 3e(67) 58.2 52(67) 77.6 27(67) 40.3 118(201) 58,7

BGA s0(67) 74.6 32(67) 47.8 28(67) 41.8 110(201) 54.7

DCA 37(67) 55.2 27(67) 40。 3 22(67) 32.8 86(201) 42.8

SS 2e(67) 43。 3 31(67) 46.3 18(67) 26.9 78(201) 38.8
Mac 21,(67) 41.3 20(67\ 29。 9 16(67) 23.9 s7(201) 28.4
Total 22e(102) 57.0 210(J02) s2.2 1{4({02) 35.8

Table 2: Salmonella Species recovered by various isolation methods

the three enrichment broths (S2"4yo),
followed by HE (46.60/0) . MacConkey
agar was better than SS agar .

Salnronella Sp. No HE BSA BGA DC ⅣInc
Tt SF GN T: GN Tt SF CN Tt SF GN Tt SF GN Tt SF CN

S.give 26 23 16 15 23 13 24 17 13 18 10 9 8E6
S.:rona 7 8 10 4 10 5 7 855 664 523
S.tyDhivnuriunt E66 6E5 7 66 7 66 77 3 46{
S.seftenberc 332 322 3 2r0 210
S.worthineton 210 I l0 1
S.enteritidis 2gt 2 0t1 2t0 01r
S.tynhI 010 231 000 0r0 010
S.paratynhl B 200 210 200 010
Total .53 48 33 39 52 27 50 32 28 29 31 18 21 20 16

3
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Both methods of isolation ; GN

with DCA and SF with HE r $ave &

recovery rate of 6l.9oh . Followed by SF

with DCA with a rate of 57.7%o. No

correlation was found between isolating

method and Shigella SPP recoveu
(Table 4) . In general ,S.Jlexnert andS'
sonni were more capable to grow on the

used media than S- tlYsenterae-

DISCUSSION

Since it is impractical to investigate

all types of media used for the isolation of

enteric pathogens from clinic:rl specimen '
only those available in clinical

bacteriological- islboratories were

evaluated in this studY .

Most of the enrichment media are

highly selective ,' and their selectivity are

Table 3 : Distribution of tlre 21 isolatej of Shigellae recovered by various enrichment
and Plating media.

Enrichrnent
brotil

,l.rfino medirr

Tt SF GN Total

No。 % No。 % No。 %: No. %

HE 6(21) 28.6 13(21) 61.9 11(21) 52.4 30(63) 41.6

DCA 8(21) 38.1 12(21) 57.1 13(21) 61。 9 33(63) 52.4

SS 5(21) 23.8 7(21) 33.4 9(21) 42.8 21(63) 33.3

Mac 4(21) 19.0 10(21) 47.6 8(21) 312 22(63) 34.9

Total 23(84) 27.4 42(8J) 50.0 41(84) 48.8

Table 4: Shigella species recovered by various isolation methods.

Type of Salmonellae No。 HE DCA SS Mac
Tt SF GN Tt SF GN Tt SF GN Tt SF GN

S. flcxneri 12 {87 567 344 243
S.sonnel 4 232 223 t23 23 2

S.dvscnteriae 4 021 033 111 022
S.bovdii 001 110 001 011
Total 6 13 8  12  13 579 4  10  8

based on ability to support the growth of
enteric pathogens as well as to inhibit
other intertinal organisms .

In our study , Salmonellae are
isolated ntost frequently after enrichment
with Tetrathionate . Similar results were
found by Dunn and Martin (2) when they
noticed that Tt gave r recovery rate at
75.6V" as a compared with 52.5o/o and
54.8 for SF and GN , respectively. For
the isolation of Salmonellae from food Tt
is better ttran SF (7.8). Selection of an

enrichment medium for the isolation of
Salmonellae depenCs on the number of the
competing bacteria . As long as coliforms
usually present in large numbers in the
stool samples and sewagematerial , Tt
enrichment broth is of higher vnlue than
sF (e).

Shingella is a fastidious organism

which can not reduce Tetrathionate (10) 
'

thus it fails to grow in such broth . Instead

of that SF and GN are usually the media

of choice . Present results agree with those

found by Dunn and Martin (2) when they

noticed the SF and GN broths were found

to be better than Tt' in recovering
Shegellae.

The plnting media were chosett

from a stand point thnt the categories of
"selective" and t'highly selective" . The

results shorv HE agar was superior plating
medium for isolating both Salmonellae

4
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and Shigellae . This was fairly close to th,tt
nlentioned by King and lVtatzgar (ll)
when they found HE superior to SS in the
isolation of such enteric pathogens
Moreover , BSA and BGA were good
plating media for the isolation of
Salmonellae when compared with SS
because of the presence of brilliant green
dye.

Shigellae is known to be more
sensitive to the extrinsic environment than
Salmonellae , thus MacConkey is
preferred for isolating Shigellae than SS .
This was noticed by Morris to SS in
isolating Shigellae from stool due to the
citrate and thiosulphate salts contents of
the latter.
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The Use of Electrophoretic Soluble Proteins Patterns for Grouping
of Rhizobium and Agrobacterium.

HUSSAIN H KHANAKA

Department
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Lrs-ii dJ.till st .t yr y'3J! ,:t-r prr:*L i;tJtl ct ''i3.Jstl i+L*sll i..]r*ll {,&!ir ,3J..ie!
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ABSTRACT
Sotuble protein patterns obtained by polyacrylamide gel electrophoresis was used

to group different strains of Rhizobium aad Agrobucterium. Large heterogeneity was

observed between the strains. The majority of Rhizobium nteliloti ;'nd Rhizobium trifolii
were found to be simitar, rvhile relative dissimitarities wer'e found between strlins of
Rhizobiunt leguminosarum and Agrobacteriunt tumef:rciens. The results suggested thit
grouping of these strains based on electrophoretic protein patterns are in good

agreement rvith other results obtr'ined by the numerical analysis.

INTRODUCTION

The present classification of
Rlizobium, the symbiotic nitrogen fixing
bacteria is based on cross inoculation
between the bacteria nnd their various
legume hosts.

This type of clnssilication is often
unsatisfactory and causes several

arguments (1, 2). For exrmPle, manY

legume hosts are not included in the six

cross inoculation groups which deine the

recognized. Cross inoculation groups are

not mutually exclusive and isolation of
bncteria which modulate plants in more
than one group is common event (3).

It was proven that infectivity and
effectiveness in Rlizobium were carried by
plasmids (4, 5). Cross inoculation
groupings would then be untenable:rs :r

basis for the classific:ttion ofrootnodule
bacteria.

Severll rvorkers have tried other of
classificntion based on genetic studies (6)
biochemical properties (7), antibiotic
sensitivity (8), cultural and morphologicnl
characteristics (9) to replace the symbiotic
properties.

A number of molecular biological
methods have been used for bncteri,rl
classilication such ns DNA base

composition (10), DNA homology (11, 12)

●
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The aPPlication of these methods

have shown a powerful tool for the study

of biological classilication. The

electrophoretic protein patterns have been

success -fulty applied for the identification
and classification of different baiterial
species such as StrePtonryces (15)

Mycobacterium (16) Corynbacteriuit (17\

Staphyloc-occus (18), Agrobacterium (14\;

and Pseudontonas aeruginosa (19).

This work been conducted in an

attempt to evaluate the inlportance of
electrophoretic protein p:rtterns for
identification and grouping ot Rhizobiunt

and Agrob -acterium strains.

MATERIALS AND NTETHODS
Bacterinl Strains : The strains of

Rhizobium rnd Agrobacterirrrz (l). in this

study; and their sources are listed in table

(l).
Cultural conditions : All strains were

grown for 50 h at 30 "C in Elyleum -eyer

flasks on Ty liquid m€dium (6). Fructose
was added as a carbon source to a final
concentration of l7o.

Celts were centrifuged :rt 5000rPm

and suspended in l0mlVl phosphate buffer
pE7. Cells \ ere h:rrvested bY

centrifugation nnd wnshed once in the

snme buffer and twice in 3nrM Tris-HCl
pH7.
Soluble protein extraction : 5nrl of 6.4mM
Tris-HCl buffer pH 8.4 cont:rining 0.001
o/o Deoxyribonuc -lense (Flukn) were

added to Sg/(w/w) of bacteri:r.
The bacterial susPension was

subjected to snnction for six minutes. (2

min interval using Soniprep 150 MSE).
Bacterial debris were retrloved by

centrifugation (4'C, 30 min) rrt l0000rpm
in a backman model J-21 b centrift€e.
The supernatnnt was centrifttged (a'C' th)
at 25000rpnt. The supernirtarrt w1s again

centrifuged (4'C, 4h) at 28000rpnr. The

protein concentration of the clear

supernatant wils deterrnined using

Bradford method (20) and bovine serum

albumin (faction V sigma) ls st:rndard.

Vot. A, Xo. Z, tgCZ

Protein samples were dialyzed with
one change for 48 hours against distilled
water, lyophilized and resolved in 38mM
Tris-glycine buffer pH8.3 and kept at -
20"C until use.

Discontintrous disc-gel
electrophoresis was carried out according
to Khanaka (19) using 7o/o (w/v)
acrylamide and 0.184 (w/v) N,N methylene
bis-acrylnmide in lower gel and 2.5%o

(w/v) acrylamide, 0.625 (w/v) N,N-
methylene bis acrylamide in stncking gel.

The gels were poured in glass tubes (5.0 x
l25mm) to a height of approximately
l10mnr. A sample containing up to l50pg
of protein was applied to each tube gel.

Bovine serum albumin fraction V (80pg
protein) lvas supplemented to one gel as

reference protein in each experi.ment.
f,lectrophoresis was carried out in Bio-
Rad model 175 tube using 38 mM Tris-
glycine buffer pE.3 in the lower and upper
chambers. The temperature of electrode
buffer was maintained at 8'C using Bio-
Rad chiller model E4800. A. constrnt
current of 1.0mA/ gel was passed for 15

minutes rvith thL etectrode in the lorver
buffer connected to the anode, followed by
4.5mA"/gel until the bromophenol blue
band marker had reached the bottom of
the tube gel.

Electrophoretic analysis ofsoluble
protein for each strnin w,rs run :rt least
twice in duplicate. The gels were st,rined
with 0.17" Coonr:rssie brilliant blue G-250
(Sigma) in Methanovacetic acid / wflter
(5.5 : I : 3.2 by vol.). The gels were s:rnded
with photometer integrntor registrntor
(Vernon) at wave length of 588nm.

RESTILTS AND DISCUSSION
- Orr the basic of the electrophoretic
mobility, on polyacr -ylnmide gel, proteins
patterns from fifteen strains of R.

I e g u nti no s ar u nt, R n tel il o ti c,, R tr ifo I i i trrnd

Agrobac -terium tunrcfacierzs rvere for
numerical :rn:rlysis (f ig. 1).

The obtained protein patterrs
showed some reference bnnds which rvere

7
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comparable on the different densitometer
tracing in single runs. These peaks were
numbered and examined for their
presence or absence on the tracings (Fig.
2).

The reproducibility of proteifi
bands from any strain was generally good.
Fig.l reflectej an overall dissimilarity
between these strains. Considerable
variation in protein band patterns were
observed. Some reference bands were
noticed for each group. Strong similarity
in protein patterns between strains L12
and L53 were observed; howev-er a

supplementary protein band was found
with the strain L12. Fig.1.

More variation was found between
RL17 and RL18 which indicates that
strains of l?. leguntin -osarunl are very
heterogeneous. Similar results were
observed by Legrand (22).

Thred strains of R nteliloti 2011,
ARl6, VI44 showed strong similarity;
while more variation were found between
M55 and M444; however the lack of
protein observed on the two strains on the
gel as well as on the densitometer tracing
(Fig. I and Fig. 2) may be due to the
presence of polysaccharide in protein
solution. The production - of the
polysaccharide is a characteristic feature
in Rhizobiunt On the other hand previous
works have shown that strains of R
meliloti are homogeneous (l) Iittle
similarity was found between
Agrobacteium strninsl horvever the genus

Agrobacterium is known to be relatively
homogeneous and sholved close
relationship with R nteliloti (9). This is
likely due to the inter and infra grouping
of the genus obtained through DNA-DNA
hybridization (21). De-ley hns also shown
differences in electrophoretic protein
patterns between Agrobacter,lurr strains
(14).

High similarity was found between
two strains of R trifolii T55 and T25S
while both strains were clearly different
from R. trifolii CC2480. These results were

also conlirmed by other results done in
numerical taxonomy (22).

Protein patterns of "R"
leguninosarunt L53 and R trifolii T25,
T55 were found to be similar. Certain
similarity was found between R tifolii T5
and each strain 2011, ArL6, M44; on the
other hand R trifolii CC240 was quite
different from these three strains.

Little similarity was observed
between R. legu.ninosorunt L18 and R
trifolii T5. Legrand (22) has found
identical results by the study of numerical
taxonomy' concerning these results.

Previous work (22, 23) has showrr
that R leguninosurum L18 ver-y close
taxonomically to A. tuntefaciens 86 r.nd
both are similar to R. meliloti 2011.

From this study it can be
concluded that our results regarding the
grouping of these strnins are in good..
agreement rvith the results, previously
obtained by the numerical analysis,
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Figure 1: Electrophorograms of soluble
proteins from fifteen strains of
Rhiafi i u nr and Agrobacteriu nt
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dshire, Unitctl Kingdom.
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biologie dc Sol de Dijon, France.

USTL: Univeristy tles Sciences et Techn
iques de Lille, Frirnce

FSAG: Faculte - dcs Sciences' Agronomiques
dc Gemblour, Belgique,

RIO: Research Institute of Ontario,
Crnlda-

CSIRO: Commonrveitlth Scieutific and
lntlustrial Research Organization
of Canberrr, Austrirlia

RUG: Rijksuniversiteit, Gent, Belgium.
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ABSTRACT

Hemaphroditism type of sexuality was recorded for the first time in the minnow
Phoxinus phoxinus L. 1988 . The importance of this phenomenon in relation to the
production behaviour and survival of this small freshwater species are also discussed , in
comparison to the simliar observations in other flermaphrodite species.

INTRODUCTION
: 

The nrinn ow Plroxinus phoxinusL.
is small freshwater fish .belongs to the
family Cyprinidae species of this family
are found in wide range over the world (1)
. Most of the commercial Iraqi fish species

belong to this family r such as Borbus
barbus , B. esocinus , B. grypus , B. luteus ,
B. shorpeyi , B. xtnthopterus , Cyprinus
carpip and Aspius voru\ (2) . It is well
known that the species of this family are
normal dioecious animals (2) . However,
Hermaphroditism has been reported in
some species , such as , the oviparous
cyprinodont Rivulus lVlarmoralzs which is

capable of internal self-fertilization (3,4) .

Gynogenesis has also been reported in the
natural population of crucian carp (silver
gold fish)Canassius auratus gibelio (5). In
the minnow Phoxinus leavis sex reversal

- was reported (6). Previous studies on the
reproduction of Phoxinus phoxinus

; showed it as a normal dioecious fish (7,8).

This study was carried out to inestigate
the modification in the gonads of P.

phoxinus during the spawning season and
the posibility of hermaphroditism in this

NIATERIALS AND METHODS

The minnows *'ltoxinus pltoxitrus
rvere collected monthly from streams and
small lakes in area round Keil(W.G.) , by
seining rvith small net of 3mm. mesh ,

during M:ry - July 1988 . The samples
with open,^ cavity were preserved
immediatly in buffered 8'/" formaldehyde
freshwater solution . Total length , weight
and sex ratio were determined . Gonads
were checked morphologically and
histologically for nny sign of
hermaphroditism .

RESULTS

Sex ratio :

Table (1) shorvs the domin:rtion of
females over males duringthe period of
May - July . This domination increases
somewhat proportionally with length.

12
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May - July This domination increases

somewhat proportionally with length.

Hermaphroditisint :

A case of hermaPhroditic gonad

type was discovered for the first time in
this species P, phoxinus. It was of 62mm.

tsn-gth and 2.804gm. total weight (with a

gonad of 0.25ogm.). And three yet's age '
This hermophroditic gonfld consists of
both testicular -and suppressed ovarian
parts The oocytes are in the yolk vesicle

stage of development, with the apearence

of earty vitellogenesis stage of yolk
granules (Figs 1,2), according to Wallaces

calssificltion of oocyte grorvth stages ,(9) '
which the secondary oocyte growth stages

, in scot calssification of oocyte growth
stages (10) . The testicular part of the
hermophroditic gonad shorvs systs of
spermatogonia, (figs 1,2).

DISCUSSION

In present study , ser ratio in P.

phoxinus a domination of females over
males This domination is slightly higher
in the larger sizes than in smaller ones , In
Windermer , the differences in length
between males and i:males of P. phoxinus

, in their first and second Years
insgnificant . However the three -years old
males are much smaller than the females

(11) . Similar observations rvere reported
in P. leovis , where no significant
differences in length of mirles :rnd females

wrs noticed in their first , second and
third years , while in the following year

calsses , the males are appreciably smaller
than females (12) These results could

explnin the slight increase in the female

sex ratio over mnles in the Inrger'sizes.
The present herrnaphrodite case fell
within the age of three years old
lVloreover , both ovarin and testicular
are:rs h:rve reached apprecitble stages in
their development toward the maturation
of oocytes and sperms , but they have not
reached the final stage of nraturation .

Vol. E, No. 2, 1997

Eowever , the ovrri:rn region acheived an
advanced stage in comparison to the
testicular region of the present
hermaphrodite gonad. On the other hnnd
the testicular area of the present gonnd is

much larger th,ln the overian area. From
the evidance in the present study, it can
be concluded that it is a synchronous -

hermaphrodite type , in which male and
female sex cells ripen at the same time
regardless whether or not self-fertilization
is possible , r^ther th:rn consective type of
hermaphroditism . In the minnow P. Ienvis
intersexual gonads were found , where the
overian portion was suppressed, while the
testiculnr region was normal (6). The
latter auther suggested that these
intersexes represented tranitory
stageschlnging from female to male .In
the present study , the advanced ripen of
the overian region make i; difficult t:
reach such a conclusion despite its
suppressed portion, and the synchronous
type of hermnphroditisim is the most
convieniant type in thi: case. However
synchronous hrmaphroditism type have
been noticed in mnny species such as ,
Serranus subligerius , a florida sernid
where self-fertilization and development
are possible (13,14) Four species of
serranid fish from Bermuda , one
belonging to the genus I/ypoplectrus ntd
three of the genus Prinodus lrre
synchronous hermnphrodites , while at
least nine species nre protogynolls
hermaphrodites (15). The oviparous
cyprinodont , Rivlr/rs nldrnoratus lre .

mostly genuine hermrphrodites cnpable of
internal self-fertiliz:rtion (3,4), According
to the lntter ruther low temperature (18-
20 "C) tends to transform the
hermnphrodites to mnles (16). However,
in the Baltic Sp rattus sprdttus sex reversal
from male to female phase was noticed in
the large size fernales (17). It seems thnt
the responses of populations of
hermnphroditic species to the size of
specific mortnlity factors , are nicely
synchronized with the gonadal

■

ヽ



tuIuhsin A. K.

differentiation to ensure the approperiate
representations in the next generations.
Moreover , the minnow P. plroxinus is a

short life-span species (11). Observations
on the reproduction behaiviour of this
species show many dangrous threatining
their chance of survival , for both the
spawners and the discharged eggs

Becausc females and males have to swim
over gravel in the outer edge of the
shallow waters and shed their eggs and
milt between the stones there,(8). From
these results it can be concluded that
synchronised hermaphroditism in P.

phoxinus seems to be one of the means by
which this small freshlvnter species

compensate their heavy loss during the
spawning activities , to increase their
chance of survival in the reproduction
cycle .
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Table (l) : Length coiuposition and sex ratio of P'phoxinus during
the spawning season (MaY-.IulY).

Figure (l) : The hermaphrodite gonad consist of secondary oocytes (so) in the
overian part and spermatogonia in the cyst in the tcsticular part (sp)

in Phoxinus phoxinus 25X

ハヽ

Figure (2) : The hermaphrodite gonad consist
overi:rn part and spermatogonia

Phoxinus phoxinus 25X

of early vitetlogenesis (vo) in the
cyst in the tr.sticular part (sp) in

Length mm. Total No. Female No.ⅣIale

30‐40 188 109(580/。 ) 79(420/0)

41‐50 209 125(`00/o) 84(400/0)

51‐60 213 Ⅲ 147(690/0) 66(31°/c)

61‐70
１
■
０
ン
■
■ 139(730/0) 52(270/0)

71‐80
”
′ 50(700/0) 21(300/0)

Total 872 570(650/。 ) 302(35°/0)
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The Unscheduled DNA synthesis (Repair) of Hyvrid Mo-l obtained
from Somauc Fusion Between Rodent(A23)and XerOderma

pigmentosum Cells
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ABSTRACT

The unscheduled DNA synthesis (UDS) of parents (A6 rodent fibroblast and
Xeroderma pigmantoszzr skin cells) as well as their hybrid (Mo-l) has been studied.
Data revealed that the hybrid is moderate in its capacity to post replication repair. The
ability of the hybvrid to repi'rir UV-induced damage was determined using the alkaline
sucrose gradient technique. Th,' hybrid reflected an appreciable potentios of repair and
tendency to forom small fragments of high molecular weight at higher UV doded. The
possibility of transfer of a complex structure is inferred and the connection of these
results to cellular repair and radiation carcinogenesis is discussed.

INTRODUCTION extremely sensitive to UV radiation (5). In
addition, these cells exhibited a reduced
level of undcheduled DNA (repair)
synthesis(6) and can easily transformed to
neoplasia. It was therefore inferred the XP
transfomntion is mainly due to DNA
installed photochemical lesions that
cannot be repaired(7). Rodent cells, on the
other hand, seem to excise very felv

. pyrimidine dimmers compared to cultured
human cells(8) and there is an evidence
that they c,ln recover UV damage via
bipassing photochemicnl ledions during
DNA replication(9). At present, one of the

16

The relationship between
carcinogenic effects of ultra violet (UV)
radiation and specific genetic damage is at
present only tentative (1). The formation
of cyyclobutyl dimmers between adjacent
thymine molecules has shaorvn to be the'
major UV induced DNA damage in
mammalian cells(2) and bacteria(3). These.
dimmers may be repaired by several
enzymatic systems (4). Hence, deficient in
ezcision repair system, e.g. cells from skin
disease Xeroderma pigmontoslmr (XP), are
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powerful techniques us€d to study the

nature of malignancY(I0), tumour
immunity (l l), and viral transformation
in culture hns been the hybridization of
sornatic cells (12).

Presently, hoever, Al-ShaicklYand
Boyte ( 13) isolated hybrid cells (Mo-l &
Mo-2) from fusion between rodent
fibrc,i'last A:: and a non chromosomal
repair system was interred (1a). The

understanding of the UV response of this
hybrid on the basis ofamount ofdamage
(thyminedimmers) and capacity of repair
(UDS) may facilitate the understanding of
this very subtle relationshiP.

MATERIAL AND NIETHODS

1. Cel! Lines : A::, a fibroblast cell line

derived from chinese gamster DON. It
is a thymidint kinase deficient cell

acquire a potent UV repair capacity.
Xerodernru pign entosu,tx (XP), a human

skin cetl deficient of excision repair
capacity. Hybrid (NIo-l & Mo-2) cells

were obtained from fusion befween A::
and XP cells (13). Parent and hybrid
cells were prepared as monolayers in
l3-DlvIEM and HAT-Oia-Smedia
respectively (13).

2. Sucrose Gradient Anrlysis of Newly
Synthesised DNA:

3. UV treatment of cells: logarithnlic
phase cells grorvn in 13 DMENI were

labelted with lrC thynridint (0.2 pCi/ml
of 57 mg/mM specific activitY). The
cells (approx. 5xl0s celUml) were

washed twice by centrifugation and
resuspension in fresh medium. Sml

aliquotes, plnted in 60 mm Falcon's
Petri-dich, were allowed to attach for
4h at 37'C. Attached cells were then
w:rshed with sterile PBS" and UV
irr:rdiated dry, in plates lvith lids open
(14). After irrndiation cells were

trypsonized, neutralised by I3-DMEM
and centrifuged to prePare a

concentratod suspension in

Vol. 8, No. 2, 1997

physiological saline. Control cells (i.e.

those not treated with UV) were further
incubated for 30 min while treated cells

were incubated for 60 min,
4.2-Prepnrntion of gradients: 14.4m1

isokinetic gradients of 5-34.77o

sucrose were generated in 16.6m1

polypropyleneMSE centrifuge, tubes
using An Isogrnd Gradient Maker
(Baird & Tatlock). The sucrose (Analar
grade TNA as free) was dissolved in
0.01 tris HCl, 0.001M EDTA, 0.1M
NaCl,0.0l1vl tris IICI, pH 12.5.

5. Centrifugation: cells treated with lysing
solution (0.2 ml of 0.05 M NaOH,0.95
M Nacl and 0.01 M EDTA) were
centrifuged nt 25000 rpm (100,000 G
basedon rndius maximum) nt 2l "C
using 6 x 16,5 ml aluminium swing out
rotor in MSE 65 Ultracentrifuge. After
centrifugation the gradients were
fraction:rted into 30 x l1 drop fraction.
To each fr:rction, 5 ml ice cold l07o
trichloro acetic ncid was added follorved
by 100 pg of crude DNA as a carrier.
The frlctions were irllowed to settel rt 4oC, overniglit, before cold TCA
precipitates were collected. Precipitates
were washed with 2.5% cold TCA,
dried under iufra red lamp and the
radio:rctivity measured in 4 ml toluene
based phosphor containing PPO (a g/1)
and POPOP (0.r g/l) in the liquid
Scintillation Counter (Perkin Elnrer
Beta S.Counter).

6. Determinntion of molecular rveight:
S:oIW we.ie cnlculated according to
equation

7. S:otlV = K. D/w2t Burgt and Eershey
(16)

8.where K is the calibrated constant
determind by mensuring the distlnce D'
(meters) segmented in t seconds during
centrifugation :rt rv radius per second.
The average molecular weight (Mi) of
DNA molecules irr each frnction ryas
then determined using
relationshop:

9. S:0." = 0.0528 Mf 't

17
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10.The molecular weight ofeach fraction

was  used to calculate the number
average molecular weight(Mw)fOr the
region   of  each  gradient  which

contained   the   radioactive  peaに

Calculations  were  performed  by
computer  and  were based on the
_mcthod_desrribed byEhmann and lett

(17)。  _

Assav of Pvrimidine Dimmers:
Arnounts ofthyΠ lidine dilnmers produced

in DNA following UV exposures was
determined usillg(18)methOd・ It involved

the labelling of DNA with 3Ⅱ _Thymine

and measuring ratio of dilnmers to the

total   I)NA  thylnine  using  double

dilnensions    paper   chromatography

technique.  Solvents  adopted  in  this

technique were:

N butanol and water(1/5v:v)fOr the flrst

dilnenslon

AΠIInonium      sulphate,     sodium

acetateisopropanol(1/10 V:v)the SecOned

dimension. This method hcilitite the
dimmer detection at the level of O。 020/0。

RESULTS AND DISCUSSION

Assav of Thvmine Dimmers in UV
Irradiated:

Arnounts  of thynline  dilnmers

produced at time of irradiation(TO)and

24th after irradiatioh(T24)fOr parents

(A23&XP)and hybrid(MO-1)CellS are
depicted  in  Fig。   1.  The percentage

dimmers produced at TO are the same for

parents as for hybrid censo Ⅱowever,

amount of repair of UV danlage 24th after

irradiation(T24)Vary amOng parents as
well as hybrid cells. The least repair

capacity   (represented  by  percentage

removal of dimmers)is seen with XP(less

than 2%),and mOst with A3(apprOX・
460/0). PIO‐ l however,showed aboutsame

repair capacity as A23(apprOX・ 40%).

These  results showed that the initial

absorbed dose of UV produce same
amounts of dimmers in cells karted.
Dimmers decreased to various levels
(except that of XP) 24th after irradiation
indicating vuriable efficiencies among cells
tested. This finding is in consistence with
Setlow nnd Carrier (19). The hybrid
capacity for UDS is moderate in
comparison to both parents which point
out the possibility of transfer of genetic
marker associated to excision repair (post
replication repair) to hybrid from Azs. It
will be of interest to further investigate
this fact, most likely, by marker rescue
and transfer test; when one or both
parents irradiated before cell fusion.

Sedimentation Profiles of UV Irradiated
Mo-l Cells:

The isokinetic sedimentation
profiles of lVlo-l cells centrifuged following
uv irradintion (.25, 50, 100, 200, 300, nnd
400 ergs/mm'; at To , Tz, and T24 hours
after irradiation are depicted in Fig. 2, 3,

4, 5, and 6. The r:nirradiated cells exhibit
a broad unidal sedimentation profiles with
average molecuhr rveight corresponding
to 8.99 x 108 daltons and peak
sedimentation at fraction number ranging
between t4 to 18. The broadness of pr"file
represent (prestrmably) the labelling of
DNA replicons derived from the early
stages of replication to those which are
almost completed. At To, the same
sedimentation profiles were noticed at nll
UV doses given, but, nuclear materials
showed an apparent tendency to from
shorter fragmenis :rt doses above 300

ergs/mm2., Tlvo hours post replication
incubntion (T2) revealed, once again, this
tendency and fragments of low molecul:rr
weight were notably detected (at doses 200
and 400 ergs/mm2) with peak
sedimentation nt fraction l0 (towards the
bottom of the gradient indicating an
increment of the size of nasant DNA pieces

synthesised after irradiation or due to
fractions of a complex associated rvith
nucleon prokeines or lipids. After 24 hours

18



Al-M ustun siril.'u I. ScL

incubation (T21) a pronounced peak shift
is seen when cells irradiated at low UV
doses (Fig.3 & 4). It is also clear that high
molecular weight and shorter fragments
still sedimenting towards the bottom of
the gradient at doses above 200 ergs/mm2;

and Nuclenr materials seemed to segregate

to small fragments. .

Analysis of Mo-l isokinetic
sedimentation profiles indicate the ability
of this hybrid to repair UV i4duced
thymine dimmers. It also, revealed the

apparent tendency to be fragmented at
fast, then sedimented rapidly towards the
bottom of the gradient. This may be due

to high nrolecular weight fragments that
arises from combination rvith nuclear
proteins. A similar suggestion was made

by Fox et al. (20), and Fox (21).
In placing the results pf present

study in pros-Dective to radiation
carcinogenesis, cell fusion behveen XP and
Ar: cells has permitted the repair of UV
damage relevant to theoretical proposition
made in the introduction. The transfer of
genetic m:rrker(s) associated with repain
during fusion could alternltively have
some bearing on oncology and possible
future treatment of the humrn skin cancer

" Xeroier un p ig nrc ntos tt tt t ".
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FIGURE LEGENDS

l. Figure l: Percentage dimmers
produced in parent (A23 and XP) and
hybrid Mo-l cells after exposure to UV
radiation at To and Tzrh post

irradiation incubation.
2. Figure 2t Alkaline sucrose gradient

sedimentation profiles of Mo-l cells
IiV-irradiated with 25,50, and 100

ergs/mm2 and assayed immediately
after irradiation.

0.2

Percentage
T'T/TT

3. Figure 3: Alkaline sucrose gradient
sedimentation profiles of Mo-I. cells
UV-irradiated with 200, 300, and 400

ergs/mm2 and nssayed immediately
after irradiation.

4. Figure 4: Alkaline sucrose gradient
sedimentation profiles of Mo-l cells
UV-irrndiated with 50 and 100
ergs/mrn2 ancl assayed after 2h post-
irradiation incu bation.

5. Figure 5: Alkaline sucrose gradient
sedimentation profiles of Mo-1 cells Uv-
irradiated with 200 and 400 ergs/mm2
and assayed 2h after irradiation.

6. Figure 6: Alkaline sucrose gradient
sedimentation profiles of Mo-l cells
UV-irradiated with ?5, 50, and 100

ergs/mm2 and incubated 24th before
assay.

7. Figure 7z Alkaline sucrose gradient
sedimentation profiles of MO-l cells
UV-irradiated with 200, 300, and 400
ergs/mm2 and assayed 24th after
irradiation.

Fig. 1

600 800  1000

ergs / mm2

20

0.3

0。 1

0.3

0.2

0。 1

0.2

0.1

0.3

400200



Al-Mustunsiriya J. Sci

Figure 2

Иtt tい0ぃ ら1997

一
，
。

Ｈ
　

Ｘ
　
〓
Ｌ

。

Fraction Number

2O

Frection N"mberFigure 3

21

●
　

　

　

　

”

7

6

1

0

|卜1:|||「 ,

■|― ll… :11



ИJSルicたり1』嘘Иo Sヽ ___._‐ 一ヽ

Figure 4

0

Figure 5

20

Fraction Number

3o410

一計薫
「二̈
一嗅一中

20

Fmctioc Number

ｉｔ‐奮

22

ＮＩ。【　Ｘ
主̈一
。

:.、

| |… i :

ィ|||.F:l..i

:li:il「

ァイ 11_二 _1.二 if二

〓
，
。
】

Ｘ
　
〓
、
Ｏ



ИJ―ル「
“
ダ
“
″Sir夕
“
工 SC・ム

Figure 6

乃ムぁNο。あ′997

・
||・

:‐

゛
ｉ
。
Ｈ
　
Ｘ
　
で
． 負
。

Fraction Number

_f,1

Fraction l{umber

o.

Figure 7

23

ン =

丁弄 |:|:|■ |・ |

・　
‥
‥
」
・
・
‥
・

一

・

・

・

一

・

‘

・

・

一一…―「
″

一
‥

・:J

エ

0

二

一
二

¨

キ

　

．

　

　

ぅ

“
‥
。
【
　
Ｘ
　
〓
、
。

0

・・
一　
‐
，「
一
一】
コ一　

　
マ
　
・
・　
一‐



Al-Mustansiriya J. Sci. ん1島 Nθ.λ 1997

Transposon Mutagenesis in Rhizobium Meliloti Affecting on The
Production of Exopolysoccharides
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(Recieved」 uly 2,1994:Accepted July 27,1994)

i.,.otitr

M28 ily* R. meliloti t$+ rll Tn5 i,J;J+"jlJilt sJirl .rii dltis (.,Jl-l:.)l qJijDL,ll d'^ti 'l.i

i,- dJe Si . i.l.ta:otl sLJJs-Jl di,: Oe i.t3:r,,*tt sr:ttl 6. !$* Tn5 6l +J .i!l*Jt..*,il1 L3ti,"lt

0- dlJ !.u&ll a!rs*.Jl Gl31 Ol . ++!ig L-IU slJiHl U o/o0,3 Tn5 d-^r: sitl lr,JlJ-idl 4+Jill

s-rijl RC jJjSJill !*l * t ^:r IS jJsJill !*.1* Lgt-,j r& r:IJ!3 riJ.A 0E qitst ots;*tt

Oq eJfjill o.;Lil3 . q..;alf 6Y)-Jl 6e L,ltirll+ 6urlJl oL1)s,.Jl 11,^Vo50 Jhi,. (3.22) q3tSt ats;*tt

. 4$tsitt €lJiLll *t-JJ! rlo -is d i.r.rriJl slJJs*ll 6tl) ;j.iJl €ti-j+ll r-t+''.tl ;,uill

ABSTRACT

Using a suicide plasmide as a vector, the trartsposen Tn5 was introduced into
genome of R meliloti 1VI28 Str'. Tn5 was found to integrnte into the genes involved in
the synthesis of polysacchoride. Among clones carrying randor,r Tn5 inscrtion,0.3ok
auxotrophes mutants was isol:rted. The production of exopoly,saccharides produced by
the wild type strain. Results indicated that the weak experession of the genes coding for
the synthesis of exopolysaccharides did not disturb the symbiotics properties of mutants.

INTRODUCTION

Transposons are discrete sequences

of DN.d that are incapable of silf -
replication and can insert into many sites

of bacterial genomes, oftert giving rise to
the formation of strongly polar
mutation(l). The transposon Tn5
conferring Kanamycin - Neomycin
resistance (2J) 6's been used as a biological
mutagen to select auxotrophic mutants of
Escherichia coli, a defective prophage tr"

serving as a vehicle of Tn5 (r'{).

In some non - ertteric gram
negative bacteria, however, introduction
of Tn5 has been obtained using a suicide
plasmid harbouring both the phage lVlu

DNA and various transposons. The
presence of IVIU DNA has been shown to

prevent the maintenance of the vector in
the recipient bacteria. This is probably
due to an increase of host restriction on
the hybrid plasmid and to the expression
of at least one undetermined function of
Mu(t'u''). Therefore, the phenonmenon of
such pl:rsnrids tr:rnsferring but not
establishing nllows the translication of
transposons from these plasmids to the
integration sites in the genome of their
new hosts.

Recently this mutagenesis
procedure h:rs been employed to generate
Tn5 - induced auxotrophla(7'8'e'r0),
carbohydrate ("), succinate trnnsport(I2)
and sumbiotically defective(e'13'rr). The
specificty of Tn5 insertion to the E. coli
genome has been reported(r'{). The
destribution of insetion sites is not
perfectly random, hecause certnin genes

24
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perfectly rilndom, because certain genes

appear to be hot spots at which insertion
events occur repeatedly and exccessively.

In some strains of fast growing Rhizobium
species, Tn5 inserts at many sites, showing
a low specificity of integration in their
genome0).

The aim of this work was to study

the effect of Tn5 mutagensis on the
production oi exopolys:rccharides in
retation to symbiotic properties in
Rhisobium nreliloti.

MATERTALS AND NIETHODS

Bacterial strains
Esclrcrichia coli strain SIII

harbouring the nuicide plasrnid PSP60I

was used as a donor ofTn5, its phenotype

is thi', thr', leu', lac', srpt, I,is: Mu"1" Tn1

(Amp), Tn5 (Km) Tn402 (TP) Tn177r
(Tet).

Rhizobium meliloti, str:rin 1!128 str'
(spontaneous sm'. mutant) rvas obtained
from the llboratory of rnicrobiology univ.
of Lille, France. This strain lras fully
effective in symbiosis rvith alfalfa
Medicago sativtt"

Media
Liquid cultures of E. cole and R

nreliloti strains were grown at 30 "C in
Luria broth (f5) and trypatase yenst

extract TY medium (7) respectively.
Rhizobium complex solid medium (Rc

agar) and Rhizobium minimal medium
were prepared as in (16).

Transposon mutagenesis
The culture of the donor E coli

Sm PSP601 and recipient R nteliloti
strnin M28 str. were grolvn to late

exponential phase and mixed at a ratio
1:1. The mixture was filterde through a

snrtorius membr:rne (0.2 pm porosity)
which was incubated overnight on T, agar
at 30 "C.

Vot. E, No. 2, 1997

The bacterin were then washed,
diluted and plated on to RC agar
supplemented with strptomycin sulphate
400 pg'ml (sigma) and kanamycin
sulphate 200 pg/ml (sigma). This medium
enabled us to counterselect agninst the
donor and to isolate TnS carrying R.

neliloti derivitives. These were detected
after three days incubation at 30 "C.

Characterization of the auxotrophic
mutant:

For detection of auzotrophic
mutaauts, separate colonies grown on RC
agar supplenrented rvith streptomycin and
kanamycin were replica plated onto R
ag r supplenrented with various amino
acids 20 pg/ml, The mutants were further
analysed for their ability to grow on R
agar containing different amino acids.

Agarose gel electrophoresis:
Detection of plasmids in agarose gel

was carried out as described by Simon 
(17).

Nlolecular rveight determination was
carried out accoriding to (18).

PIants tests:
Nodulation tests were performed

by inoculating bacteria onto aseptically
grown alfrlfa (lVledicago sativa) seedlings
on nitrogen free agar medium as described
by Rolfe(l4). Nitrogen fixation test was
performed by the xcetylene reduction
assay as described by Dilworth (20).

RESULS AND DISCUSSION

Escherichia coli strain Str PSP60f
was crossed with R meliloli strnin M28
str. After' nrating Sm' Km' R. meliloti
exconjugants rpperred at frequency
1.5x10-6 rvhile the frequency of
spontrneous I(m' rnutntion was 2.6x10'e.

Approximttely 12000 Str' Knr'
exconjugnnts from the mating wns
purified cn the same selective medium and
relpica plated onto R agar. About 0.37o
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auxotrophs were scored among colonies might be explnined by the insertion of the

carrying Tn5 insertion 28 auxotrophic Tn5 on the genes coding for the synthesis

mutants were obtained which were all of exopolysacchnrides" To ascertain this

senditive to Amp. pglml" hypothesis, the two pseudorevertants ns

The excoujugant M 28 Str. : Tn5.3 well as the wild type M 28 Str. and its

obtained by transposition and incapble of mutant M28 Str. : Tn 5.3 for their plasmid

synthesizing tryptophan was used for the contents. The agarose gel electrophresis

isolation of protorophic mutants. The fig. 1 showed ttnt the two

reversion frequengy was 104. Among the pseudorevertants as well as the wild type

prototrophic mutants, two clones 3.17, M 28 Str. and its mutant M 28 Str. Tn 5.3

3.22 with altered .colony type were cartT two plnsmids. The molecular

obtained. Notice that these two weights of the two pseudorevertant were

prototrophic mutants will soon regain the of the same order as the wild fype and its

mucosity after being conserved in glycerol mutant. The molecular weight for both

20Vo at -ZO oC. The production of plasmids were estimated 300 and 133 Md.

polysaccharides on the proliferation media respectively. The transconjugant NI28 Str.

measured by chemical dosage was listed in : Tn: 5.3 and the two pseudorevertants

table 1. Results showed no significant were tested for their symbioltic properties

differences for all different strains on TY for (nodulation and nitrogen fixation)

medium, while on the Fructose RC Table 2. Results indicated that the two

medium the pseudorevertant 3.22 pseudorevertants were not effected neither

produced about 507o of the quantity of for infectivity proper'iy nor for the

exopolysaccharides produced by the wild effectivness. This indicated that the weak

type strain NI28 Str. and the auxotrophic expression of the genes coding for the

mutant M28 Str" : Tn 5.3 finally on the synthesis of exopolysaccharides did not

Fructose IS 'medium thi produc"ion of disturd the efficiency of these mutants. It
exopolysaccharides for both strains of can be concltrded that transposon Tn can

pseudorevertants was verT weak be grafted into the genes involved in the

comparing to parental strains. synthesis of exopolysnccharides.

In order to precise the quantity of

exopolysaccharides secreted by these two

pseudorevertants 3.17, 3.22 the synthesis

oF exoplo,sacCharides  was subieCted to

lll五::l∬III:λ s:ヽII11[I「 I[lli:Sili:
shown that the quantity of Fructose with

these ●Ⅳo pseudorevertants were 3.5 tilnes

iess than the wild type strain P128 Str.and

8  tilnes  less  than  the  auxotrophic

excottugant Ⅳ128 Str.:Tn 5.3.On the
other hand the strain 6fll cο ″C600 has

produced  ■  negligible  quantity  of
exopolysaccharides.  Table  l has also

shown that the resistance to kananlycin

was 200 μg/ml for the auxotrophic mutant

Ⅳ1 28 Str. Tn 5.3 while the resistance to

kanamycin for the two pseudoreverant
3.17,3.22 was morethan 500 ug/ml.The
weak production  of exopolysaccharides
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Table l:Production of

exopolysaccharides by difFerent strains or

Rhizobium
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c.i-fl3;Jl ,staphylococcus 4lJir&ll c,lJJs.ll (Proteus) iiliS"ll lrJ{ Ol lirjJ LlJrll oil u,{

. ,/$t sJ" '/.to,v ,'/.tv,t, l'\ A,r . lrt.,1. t#li c,ll" Klebsielln !"$13 ,Pseudomonas

i.;:,15.!t g.llCl **. e+ ,.;;* ei-,1j.,/lj Klebsiella y++iBJl , (Proteus) i-li5"ll l,:!i+ <!,11 t"+

CJJ+]I c,Ure r3ti!r,,!. # : Lrt 'l1 €Yj"ll ir..,j Ol . sJlJ:ll sb /.tl 1'/.t t , /.rt 13rJ : crjljJ

Klebsiella y+.+fsJ €yj, 0l . ;-j.lJ+l ir;stt grJ+I sljP cJ {+b ,r+ t . ..),!'sl i*tJ,ll {F".ill
irst -tt atl-.i*tt i#li r; L3tLll 6; ,.+ll,,t ir-J c'!cl g.9.,r41 !s gr Pseudomonans uful3;Jl.i

- i!,.,i*Jl

ABSTRACT
From this it was found that Proteus spp. Staphylococcus spp., Pseudotttonds spp.

and Klebseilla spp. represented the main isolates of different infected traum:rtic wound
cultures. Their percentages tvere 31.9yo,18.1,17.4 and 15.7 respectively. On the other
hand proteus spp. Kebseillo spp. and Pseudomonas spp. wbre superimposed in the

surgical wound infections with 36' 2l and 19 percent respectively. The percentage of
mixed isolates were higher in traumatic wound specimens than the surgical type of
wounds. Kleb"eilla spp. and pseudomonas spp. isolated from both types of wounds

showed high resistance against the majority of antibiotics were used.

INTRODUCTION bacteriir in both surgical and traum:rtic
wound infections (2, 3, 5).

Nurnirous organisnrs may be Wrrtt and Collee (6) found that it is

invotved in wound infections depeuding important to do certain prophylactics to

on type of wound itself. lVeather it is the accidentnl wounds with Peniciltin to

ru.gicot or traumatic rvound also 11 reduce the risk Of gas gangrene and

depend on the cleanliness of the wound tetanus' This study was devoted to show

its;lf (f, 2, 3). Surgical wound infections the difference in the bacterial flora of

are mostly nosocomialy accepted, it was trlumatic and surgical wounds and their

found that opportunistic G,-am-negative antibiotics resist:rnce in Saddam Genernl

bacteria u.. ubt. to muttiply in the tissue Hospital Ramadi City'
of impaired defense mechanisms of the
host (a). Recently it was found that the MATERIALS AND METHODS
prevalence of certain Grnm-negative SpecimensCollection:
bacteria is higher th:rn Grnm-positive Different traumatic tvottnd

specimens were obtained by rubbing the
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wound with sterile disposable cotton
swabs moistened in sterile normal saline,
(200) specinrens were obtained equally
from males and females.

Another (200) specimens w€re

obtained frorn different postoperative
infected surgical wounds from the patients
admitted to the surgical wards ofSaddam
General Hospital in Ramadi City. Anti
microbial therapy stopped 24 hours before
specimens collection.

B- Isolation of Bacterial Flora :

The swabs were cultured asepticaly
within oue hour on the following media :

1-Blood agar (prepared fronr Blood base

(Oxide) with l0% human blood).
2- lVlacConkey agar and Nlantel salt agar

(Oxide) incubated under aerobic
conditions at 37 C" for 24 to 4E hours.

3-Blood agar plates .incubated under
anaerobic conditions at 37 C' fc;24 to
48 hours using the an:rerobic Jar and
gas packs (Oxide).

Cooked meat broth (Oxide) alsg was

employed.

C- Bacterial Identification :

The following standard tests were

used for bacterial identificntion according
to the methods of Cruskshank, et al.

Finegold, et al (7, 8).
A- Morphological with Gram stiin .

1- Direct smear stained with Gram stain.
2- Cultural chnracteristics afers 24 hours.

B- Biochemical tests .

1- Indole. 2- Urease.
l- Methy / Red, Vogus proskauer M.R.

v.P.
2- Growth in KCN medium.
3-H2O Production using kligler iron

Medium"
4- Gel:rtinase
5- Optochin test.
6- Oxidation or Fermentatiou of glucose

in OF medium .

7- Nitrflte reduction.

8- Citratrr utilizltion using Simmon-
citrate agar.

9- Phosphatase.
l0-Sugar fermentation tests using sugar

medium brse with I 7o of the following
sugars (Lnctose, glucose, sucarose,
fructose, Mnnnitol).

ll-Oxidize test rrsing (Fluka) Oxidize
reagent.

l2-Coagulase test. Slide and tube Method
using sterile fresh Rabbit plasma.

l3-Cataiase test.

C- Other test : '

l- Motility test using hanging drop
method.

D- Antibiotic Susceotibilitv Test :

The Baure-Kirby disk diffusion
method (9) wrs used to detect the
antimicrobial susceptibility of the
organisnrs isolated.

Biomerieux antibiotic disls were
used for these tests as mentioned below.
Ampicillin
Pencillin
Carbencillin
Cephalexine

10 mgAm.
101U.P
 ヽ 100 μg CB
30 μg Cf

Chlorumphenicol 30 pgC
Gentamicin
Refampicin
Tetracycline
Erthroml cin
Lincomycine

10 μg Gm
30 μg Ra

30 μg TE
15 μg E

2 μg L

Cloxacillin 5 pg

RESULTS

It rvas found that 6870 of the
tr:rumatic wound specimens were positive,
while 49'A of the suigical wound
specimens shorved positive cultures.
Results nlso .shorved that the incidence of
the trrurnatic bacterirl wound infections
were as follorvs :
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Proteus spp. 31.9o/o, stuphylococcus

spp. l8,lo pseudomonans spp. L7 "4oh znd

klebseilla spp" 15.7'/o (Table -1)' while in
case of surgical bacterial wound infection,
the incidences were
as follows 1 proteus spp. 36uh, klebseillh
spp. TlYo & pseudonnnas spp. L9Yo (Table
-2). Gram-negative bacteria were isolated

mainly from both traumatic (76.13%) and

Vol. 8, No.2, 1997

infected surgical wounds (85.1%) (Fig" -1)"
No significant difference was found
between males and females in the bacterial
species and the number of isolates in both
traumatic and surgical wounds (p > 0.05).

The mixed bacterial infections of
traumatic wounds was higher than that of
surgical wounds, their percentages were
62.5, 43.8 respectively (Table -3).
Klebsiella pneumonfle and Pseudomonus
aurogenoso showed high resistance to the
different antibiotics used (Table -4).

Table 1 : Incidence of bacterial infections in the positive pure and mixed cultures from
the infected traumatic wounds.

Bactcrial Isolatcs No. of Pure No.of Plixed Total

Females I Mol.t Femates I ruut.t No。 %

Kkbsiella pneunroilae 3 4 14 18 39 15。 7
' 
Ps e udo u rcu as ui r og en os a 3 4 19 17 43 17.4

Prarags″
`″
ab″お 2 3 32 28 65 26。 3

Proter6 rettegri 1 1 7
″Ｄ 14 5.6

Escraι′′crE′″εori 2 13 10 26 10。5

Euterobacter rloacae 1 2 4 1.6

Cilrobacter freundii 0。 4

Staplrv lococcus aure us 4 7 13
｀
   35 14。 1

Sloolt' Coaculuse ilesative 2 3 3 2 10 4.0

Beta lrunrclytic Strept 2 4 0 0 6 2.4

Clostridiuttt perfritgeus 1 1 4 1.6

Total 1    21
「

' 30
1   102 1   94 247   1   100

,,
Table 2 : Incidence of bacterial infections in the positive pure rmd mixed cultures from the infected

surgical rvounds
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K I phc i c I I a hnctt d tttrd e 10 21_0

Pseudomonas aurop ettosa
Proteus mbabilb 14 29.2

PtolerE r"ltepri 6.8

Esri″rlc力 fa c′″ 13 R^R

Slanlrulococcts aureus
Coo oulnse nepati'e slanh-

Beto lnmolvtb Strept

Total 147 100
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Table 3 : Incidence of mixed bircterial isolates in both traumatic anrl infectetl surgical rvounds.

40

20

0
surgical \voundstraumatic wounds

―
 gram pOSo bacteria lilTTTTimn gram neg. bacteria

Figure 1: percentilge of Gram positive & gram negative isolates
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Klehsizlla soo. + Proeus sDD. 7

E cο″+κ′″ιSセ rra srpp 2 1 2

Pseudomonos spp, + Kleb. spp. 3 2
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holeus spp. + E. coli
Proleus stto. + Pseudomonas sPP. _  2

Ptotus sDD, + Staoh.

heud sop. * Stoph. spp. 1 8

Pseud- soo. + E. coli 1 1
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Errtero bader + Proleus sPJt, 2 2    ■

Clostrisium spp. + E. coli 1 1 2

Tot.ll
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DISCUSSION

The high percentage of Positive
traumatic wound specinlens of both
sexes wits attributed to the wound
sepsis with high counts of different
types of bncteria during truma
induction. On the other hlnd opposite
results were seen in the surgical
wounds which might be due to the

lowered probability of sepsis during
surgical operations and the
preoperative antibiotic prophylactics
(4, 5, 10). The high incidence ofgram
neg:rtive isolates from both traumatic
and surgical wound specimens was also

observed. (2. 3. 5, f1)' this is irrobably
due to the wide distribution ofthese
bacteria and their resistance to the
di{Terent environmental conditions.
Traumltic and surgical wout,ri
infections were found mostly due to
Proteus spp., Pseudonnnas sppu

Nebsiella spp., Stophylococcus spp. and
E.coli, this results did not:rgr€e with
that observed by Jibran and Eadi
1990., Al-Samarai et al 1990 (2, 3),

although they reported high incidence
of these bacteria in their studies, this
difference might be due to the
changing of the patterns and ecology
of the bncterinl infections (5, 11). Also

this variation attributed to the
difference in the sampling nnd the type
of the wound specimens, The incidence
of Congul:rse negative sttphylococci
lvas reported by many previous
authors (2, 3, 12, l3).

Klebiella pneunlonae and
Pseudomonas neruginosa which were
isohted from both surgical and
tr:runratic wounds showed high
percentnge of resistlnce to the
different. antibiotics, this also formerly
reported (11, 12, 14, l5)' this
flttributed to the continuous use of
antibiotics and the rapid occurrence of
the antibiotic resistance f:lctor in these

bncteria (5, ll, l2)> Most of bacteriil

isolates from both traumatic and
surgical wounds showed high
resistance against tetracycline this also
observed by Maki. (1983) (16), while
llamoudi (17) found most of burn
wound bacterial isolates were highly
sensitive to tetrfl cycline.

Tl:is difference in the resuits
might be attributed to the bacterial
strain variation.

The failure of isalation of the
other bacteria which were reported by
other researchers (2,3, 13), might be
due to the lower dose persistence of
these microbes (18) or due to
environmental vnriations (5).

Finally high care and attention
must be taken for hnndling traumatic
and surgical wounds to prevent the
serious bacterial infections and their
antibiotlc resistance, through the
accurate etiological diagnosis and the
proper antibiotic choice. Also the
proper disinfection and high
precaution must be taken in the
surgicnl ryards to decrease the chances
of nosocrnial wouhd infections.
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ABSTRACT
Studies were carrie

irradiation storage periods and temperature to radiation injury induced in rice
caryopses. Post-irradiation storage increased radiation damage, this increase was less at
4"C than at 25 'C . It is suggested that low post-irradiation storage temperature could
thermorestorate part of storage damage . During the first year of storage under room

temperature (about 25 "C) there was an increase in radiation damage. It is presumed

that the pattern of this danrage could be correlated to the behaviour of long-lived free
radicals. Statistical analysis of the results showed that long period of storage (more than
one year) did not appear to modify post-irradiation storage injury. The stability in
damage was probably caused by the decay in free rndicals due to radicals
recombinations and/or to oxygen-radical combination . The results indicated also that
sowing of rice caryopses must take place as soon as possible after irradiation to
minimize storage effect.

INTRODUCTION

The effects of irradiation dePond
on a series offactors. It depends not only
on various properties of the material
irradiated, but also on fact'ors operating
during and after irradiation (1). The
conditions in which the m:rterial is stored
after irradiation and the storage periods

are of the most important factors that play
a role in increasing, decreasing or
mediating radiation injury (2, 3, 4).

Although a major role of seed

water content is to mediate the extent of
oxygen effect, the results obtained by
Constantin et al. (5) suggested that, the
increase in water content from 2.7 to 13

per cent afford a degree of protection
which is oxygen independent. They also
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which is oxygen independent' They also

indicated thnt storage effects were
observed during as well as after
irradiation in seeds with less than 13 per
cent water when the oxygen effect was

eliminated. Another investigators
demonstrated that the injury to barley
seeds from a given dose ofx-rays can be

enhanced by post-irradiation storage (6,

7), by contrast Justice and Kulik (8) found
thnt as post-irradiation storage time
increased sensitivity to oxygen decreased

and recovery occurred.
The present experiments were

carried out to determine the effect of
gamma irradiation in dependence on the
post-irradiation storage periods and
temper:rture.

MATERIALS AND NIETHODS

Caryopses of Oryl.: Srftiva L. var.
Yareet had been screened for size

uniformity and the moisture content of the
carTopses was equiliberated to 15 per
cent. These caryopses plckaged in
polyethelene, received 0' l5' 20' 25 and 30

KR of ooco gamma radiation at 0.3342

KR./sec. After irradiation, caryopses were
planted, immediately rs previously
described (9) or stored (in their
polyethelene packages to keep their
moisture content constnnt) either in
refrigerator (4 'C) for 8 days or at room
temperature (about 25 "C) for different
length of time (8, l8l, 372, or722days)
before planting.

The irradintion times were so

arranged that sowing of caryopses of
different storage time as rvellasofthose

used as corresponding
controls could be done at
one time. All treirtments
were replicated four folds
using l2 caryopses per
replication.

VoL 8, No" 2, 1997

Statistic,rl analysis using blocks method
(10) were also done. Reduction in seedling
height recorded rfter 30 days, was taken
as a criterion of radiation injury and
post-irradiation damage (11, 12).

RESULTS AND DISCUSSION
The effect of post-irradiation

temperatrire
Tables I snd 2 demonstrate that

for a short period of post-irradiation
storage (8 days) in both 25 'C and 4 "C
seedling heght decreased with much
significant reduction occurring at 25 "C.

It seems thlt under low post-
irradiation temperature part of gamma-
induced storage damage could be repaired
leading to suppression of injury
progression in rice caryopses. That means
E days storage at 4 'C resulted in a distinct
thermorestoration of post-irradiation
storage injury.

The present observation are
different from those of Solar (13) and
Byonove et al. (14), The differences
apparently dlre to some unenrphlsised
conditions such ns caryopses humidity
pre-irradiation, dose rates and varietal
difference.

Table I : Irrfluence of post-irradi:r -tion
stomge temperlture on the sum of
seedling height developed from rice
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Nevertheless our results concur

with those of Iloward et al (15) indicating
that low temperature reduces the rate of
respiration and consequently decreases

post-irradia -tion storage effects (16).

The Effect of Post-irradiation-
storage periods.

Figure L and Table 3 show that as

post-irridation storage time increased.

Seedling height dramatic -ally decreased"

The progression of this damage was more

obvious in seedlings grown from caryopses

irradiated with high doses (25 and 30

KR). In contrast the reduction in seedling

height developed from irradiation non

srored caryopses was much less. In general

there was no modification of Post-
irraiation storage injury after the first
year of storage. The observed reductibn is

in agreement with previous lindings in
barley and rice (11' 13, tr4).

Two exPlanations for this

considerable da.mage in the sotrOd but not

immediately grown caryopses might be

possible. It must be some fnctors which
are operating after, but only slightly or
not a.t all during irradiation (12). It is

clear that the free radicals present post-

irradiation engage in a long series of
rndical molecule reactions lvhich might

lead to development of storage damage
(17). The second explanation is that :

Caropses moisture actually influences the
interaction of oxygen and free radicals
(forming peroxyl radicals) produced in the
seed by radiation. Howeverif the radical-
radical interacti -ons results in inct -
ivation and radicat- oxygen reactions
results in damage (due to formation uf
harmful molecules formed from peroxyl
radicals), concurrent. action of the two
mechanisms could account for the variable
damage occurring in storage (18). Thus
the pattern of damnge can be correlated to
the behaviour of long-lived radiation-
induced radicals (19). In the other hand
planting cflryopses immediately after
irradiation might act by increasing
mobility of free radicals and facilitating
recombin:rtion to form relatively harmless
prodlrcts before peroxyda -tion can occur.

Presumnbly after long period of
storage (more than one year) there were a

rapid decay in free r:rdicals due to radicals
recor.rbination or
oxygen-radicals .combination (20). Thus
the stability of damage after one yeilr
post-irradiation storage is probably
correlated with the lifetime of free radicals
resulted in caryopses afte" irradiation.
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Figure I Influence of post-irradiation storage periods in 7o off cintrol on seedling height
developed from irradiated non stored [--l o. irriated stored = rice caryopses

Table 2: of variance for Table 1.

Total

V141ck

Treatmcnt
ErrOr

152830

0.7

152667

163.3

3025201530252015

９

５

７

８

７９

３

１９

５７

C,V=4.56%

REFERENCES

1- Saric C.M. The effects of irradiation in
relation to the biological traits ofthe
seed irradiation pp. 103-116. ln effects
of iouizing radiations ort seeds. Proc.
Synrp, Karlsruhe. LA,E.A. Vienna
(re61).

2- Wolf S. and Sicard A.M. Post-
, irradiation storage and growth of

barley seedlings pp. 171-179, In effects
of ionizing radiation on seeds. Proc.

Symp. Karlsruhe. I.A.E.A. Vienna.
(le6l).

3- Nilan RA., Konznk C.F., Legault RR
and Illrle J.R The oxygen effect in
barley seeds, pp. 139-152, In effects of
ionizing radiations on seeds. Proc.
Symp. Karlsruha I.A.E.A. Vienna
(le6 r).

4-Notrni N.K., Gaur B.K., Joshi RK.
and Bhat B.Y. Effect of moisture
stabilization period on radiosensitivity

LSD 5% = 2.{
lyo = 3.2

of barle.S' seeds. . Radiat. Bot !:375-380
(1968). i

5- Constnntin M.J., Conger B,V. and
Osborne T.S. Effects of modifying
factors on the response of rice seeds to
ganrma-r,rys and fission neutrons.
Radiat Bot. 10:539-549 (1970).

6- Caldecott RS. Post-irradiation
modification of injury in barley. "Its
basic and applied significance." Proc.
2nd. Int. Conf. PUAE 212260-269
(les8).

7- Curtis 8.J., Delhias N., Caldecott R.S.
and Konzak C.F. Modification of
radintion d:rnrage, in dormant seeds try
storage, Radiation Research !:526-534
(res8).

8- Justice O.L. and Kulik M.M. Some
effects of gammn radiation on
germination lnd storage life-of seeds of
eight crop species, Proc. Int. Seed Test
Assoc $: 697-712 (197 0).

9- Mansour S. rnd Jnbbar S.A. The
effects of Co-60 gamma irradintion on

LSD 50/0‐ 2.9

D Storcd for 722 daysC Storcd for 372 days

Source of
Variation

Sum of
squares

Degrce
of

freedom

Yariance Calculated
value of

r

39



Mansour S. H. M. and Shahutha H'A-

some rnorphological characters of rice

Oryza sative L. Var. Yareet. Journal of
the College of Education Eribil. IRAQ
(1ee1).

l0-Lecompt M. L'exp'erimentation et les

engrais I.N.A. Montpellier FRANCE
(1e6s).

1l-Caldecott R.S. Seedling height, oxygen

availability, storage and temperature:
I'heir relation to radiation-induced
genetic and seedling injury in barley
seeds. pp. 1-24 In. Effects of ionizing
radiation on seeds. Proc. SymP.
Karllsruhe, I.A.E.A. Vienna (1961).

l2-Conger A.D" and Stevenson II.G. A
correlation of seedling heght and
chromosomal damage in irradiated
barley seeds. Radiat. Bot. !:1-14 (1969).

13-13-Solar .d" Definition de conditions
d'irradiation et de traitement
susceptibles de reduire sur des

semences de riz. Les effecf
physiologiques du rayonnenlent gamma
du cobalt 60. These Doct. U.S.T.L.
Nlontpellier FRANCE 20,1 pages (1974).

l4-Bayonove J.,. l\{lrien 'J.N.,
Ravelomanana D. Soler A. and Jonard
R. Rechearches recentes sur
L'irradintion d'un riz Francais de

Camalgue. Radiat. Bot" 152349-362
(1e7s).

l5-Howard A., Gilbert C.W. and Green D.
Dependence of radiation sensitivity on

oxygen tention in OEDOGNIUM. II.
Effect of temperature and LET Ract'lat.

Bot. 14:101 -107 (197 4).
16-Joshi R.K. Glur B.K. and Notani H.K.

Recovery from gamma radiation injury
in barley seeds. R.adiat. Bot. !:141-145
(1e6e).

l7-Randolph NI.L. HeCCle J.A. and
Hosszu J.L. Depertdence of ESR signals
in seeds on moisture conten!. Radiat"
Bot. !:339-343 (1968).

l8-Powers E.L., Webb RB. and Ehret
C.J" Storage transfer and utilization of
energy from x-rays in dry bacterial
spores. Rndiation Resenrch, suppl. 2
(1e60).

19-Conger A.D. and Randolph M.L.
Magntic centers (free radicals)
produced in cereal-embryos by ionizing
radiation. Radiltion Research 11:54-66
(1e6r)..

20-Conger A.D. Biological after-effeet nnd
long lived free radicals in irradiated
seeds. J. Cellular Comp. phsiol 58
Supple. 127-32 (1961).

40

一
■



Al-Mustonsiriya l. Sci. レ0∴ あ´
`ο

.λ ゴ997

Field and Laborat6ry Studies on The Effect of Storage Remerathures
on Speed and Seed Gernlination of Tomato Seeds rLycOpers′ con

Esure"`umJ.

ABDUL AMEIR A YASSEN  AND   ABODUL MOHSIN H MOUNAS
Department Of Biology,College Of Educalon:A卜 Qadisiya,Diwaniya‐ !raq

● CiCVed、伍r13,1993;Acccptcd Dcc 12,1993)

呻 l

l薇
イ…|(」鯛 ン タ押 ).:t^ユ

1・薗IJ』 υJ坤 1ぷ
“
え出 oうJ6Joヽ 6いol o野まし、■‖´

LttJ υJコldコ ヽ」 ´ 。(RCBD)“国 |」■劉 dユ国 |げ逃 J(CRD)4■ 日 l elげ逃

戸 `い
し ン J●り ｀出 ル i轟 び出 1`。し|.ひり |ル 独 l dJりIJメヨ lⅢメ

″.｀
`甲ギ|

Ⅲ 」 LⅢ

…

lJヽメ ヨ l dJo当|ひJ° eヽ・ 3Jぃ ●1詢|`・
ヽ
・ 亀JJヨl υJコ|´ Ч■ Jン出 |

摯 ld■コ lι諄
`戦
ム|1絆J脚 麺 ユ |° el・ 6」ぃ ●ぃ。・

r、 、1亀J押 |.Jコ ´ ハ ⌒ `い
1

.も,S」 IJ

ABSTRACT
Tomato seeds Lycopersicon esculentum, Supper marmond cultiver were

subjected to different storage temperatures; 0, 10, 20,.30 and 40 C'for two months.

Their germination percent and speed of germination gerntination were studied under
field and laborotary conditions. Highest speed and seed gerrhination were occurred at
l0 C'. The lowest were at 40 C'. Dissimilarties between field and laboratory trails were
noticed. Counting for seedling emergance should not exceeds more than 9 days.

governed by the balance between seed
germination inhbitors and promoters.
Amen (1) stated that when growth
inhibitors are found in a physiologically
gre:rter fl mount than promoters, seed
germination is blocked. While the reverse
condition triggers the germination
process. Exposing the seeds to an agent
that would alter the balance between seed

inhibitors and seed promoters might be
used to activnte or control seed

germination process. A trigger agents such -

as exposing seeds to light to activnte
germination process ofseveral aeed types
are availnble in the literatures. Ilowever,
little is known about the effect of stor:lge
temperature on seed germination and
speed of germin:rtion (vigour) of tomato
seeds.
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INTRODUCTION

It has been generally accepted th,lt
seed germination is a criticnl stage in the
life cycle of a plant. And is considred by
some investigatores (2,5) as the road seeds

must travel before it is becoming a

seedling and consequently a mirture plant.
Since earty plant estibishment offers the
potential for earlier crop harvest, and
delayed germination and seedling

ern€rgence extend the period form
planting to crop harvest, satisfactory
method cnn be used for sonre crops to
reduce the time necesstry for seed

germinntion and seedling emergence to
achieve earlier crop hnrvest. Several
investigators (1, 2, 6 ) reported that
germination of most seed types is
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The work reported here is to determine

the effect of diff,erent storage temperatures

on seed germination and speed of
germination of tomato seeds, Supper

Marmond cultivar in a field and

laboratory studY.

MATENiATS AND NIETHODS

Bulk amounts of tomato seeds

Supper lVlarmond cultivar were placed at

0, 10, 20, 30, and 40 Co storage

temperatures for two months. TLe seeds

were bought fronr the local market at the
year in which the experiment was held

(1991) and claimed to be :rs a product of
1990. The experiment thus, involved live
treatments. Twenty seeds of each of the

temperature subjected bulk seeds, were

taken and placed in a Petri-dish size (6 x

lcm). All Petridishes the, placed in the

laboratory (at 25 C") for germination test.

Each dish was considred as one

experimental unit. Six replications per

treatment were used and analyzed as

compeletly randomized design (CRD). The

same procedure was follorved for the field
experiment except seeds were placed in
pots size (20 x 20 cm) insteaC of petri-
dishes.

The pots were then Placed in a

sunny well aerated fiel at 21st of March.
Data on seed germination for the

laboratory and field experiments were

taken three and four days after sorving,

respectively. Seeds were considered
germinated when primary shoots has

appeared and roots were about 2 to 3 mm
long. Speed of germination was

determined by using the vigour index
formula as described by Camargo and-

Vaughan (4) :

VI: I Nx/Dx

where NX = number of seeds germinated

on x days nnd DX = number of daYs from
the beginning of germination test to x dny.

The snme formula wns utilized to
determine the vigor index criterion of the

laboratory and the field gro\iln tomato
seeds. The high values of vigour index
indicates higher speed of germination and
the lower values for the low speed of
germination. The design of the field
experiment wns Randomized Compelete
Block design (RCBD). When significant
56F" values were obtained for the
treatment effect, the Duncun multiple
range test at 0.01 level of significance was
used to compflre treatntents means.

RESULTS

Laboratorv experiment
Results of germination percentages

as well as the speed of germination as

indicated by the vigour index (VI) are
shown in table (1). This table showed that
the highest germination percentage wi-s
occurred when seeds were stored at 10 Co.

And the lowest was at 40 Co. No
significant differences in seed germination
percentage were found when seeds rvere
stored at 0 Co comp:rred with 20 Co and at
20 compared rVith 30 C'. The highest
speed of germinltion was at 10 C" and the
Iowest at 40 C".

Although there were no significant
differences in speed germination of seed

stored at 0.0, 20 and 30 C", the former
tended to have higher vigour index than
those of 20 and 30 C".

Field exneriment
Ruselts of germination percentage

as well as speed of germination (VI) are
shown in table (2). It can seen from this
table that the highest percent of
germination and speed of germination
wcre obt:rined rvhen seeds were stored at
10 C". Also percent of germination yvas

decreased rvhen storage temperture wns
below l0 Co, (i.e at o C"). However when
storage tenrperature was higher than 10

Co higliest reduction occurred when
storage temper:rture lvas to 40 Co. No
significnnt differences were found in
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gernnination percentage between seeds

stored at 20 and 30 Co, however their
speed of germination were significantly
different (at 0.01 level of significance).

Table 1 : Effect of storge temperatures on

germianation percentage and speed of
germination of tomato seeds grown in the

labratary

Storge
TemDeratures

Cermianation
Percentage

Vigor
Index

0.0 70.$ bz 1.59b

10 81.66a 1.87a

20 65.O bcd 1.44 bc

30 59.16d 1.31 bcd

40 47.50e 1.05e r'

Table 2 : Effect of storge temperatures on

germinanation percertage and speed of
germination of tomato seeds grown in the 

*

field
Storge

TemDeratures
Germianation

Fercentage
Vigor
Index

０
・
０

一
‐０

48.33b
58.30a'

107b
l.29a

20 40.83c 0.90c

30 35.00 cd 0.77d

40 6.67e 0,15e

Z Mcan scparation rvithin columlrs by Duncan

multiple rangc test, 1%o lo'el.

Number of
Germinatcd
Secds St

1234
Data collcction period-3 days interval

Figure 1: Number of seeds emerged at
each counting period in the l:tbratory for
all temperatures included in the
experiment.

陥∴&肱 a f997

Number of
Germinated
Seeds

20

15

10

Datr collcction period - 3 days interval

Figure 2: Number of seeds emerged at
each counting period for all temperatures
included in the field experiment"

The highest number of germinating
seeds, of all storage temperature, were
occured at the first counting period for
both laboratory and field experiment Fig

DISCUSSION

It is clear from this experiment that
storage temperature has a great influence
on both seed gerntination a:.1 speed of
germination (VI) of tomato seeds, Supper
Marmond cultivar. Temperature as low ,rs

0 Co or higher than 10 Co altered not only
seed germination percentage but also tlte
speed at which germination occurred. The
highest germination percentage and speed
of germination that occurred at l0 C'for
both laboratory and fueld experiment
suggest that the best storage temperature
to store tomato seeds is at 10 C". This is to
ascertain not only higher germinntion
percent but also higher germination speed.

Because subjecting seeds to 10 C"
achieved r rapid shoots and radical
protrution from the seed coat. And as n
result, the time necessarT for seedling
emergance is reduced. This offers the
potential for better stand development
and earlier crop harvest. These results
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agreed with (1, 7). The dissimilarities

between the field and the labratory trail is

expected due to the fact that all conditions
at the labratory experiment were under
control. The reduction in the seed

gerrnination at low temperature (0.0 Co)

rnay tre due to the indirect effect ofthis
low temperature on the viability of'the
embryo of the seed. It is possible that too

long period of Prechilling at this

temperf,ture (two months in this
experiment) caused a weakened and or
deformed embryo, and as result seed and

speed of germination were lowered. The

highest speed and seed germination at l0
C may be due to the nature (1) and the

activity' of the protolytic e zymes (6)

which wns enhenced at this temperature.

This enzyem in conjection with cellulase

serve tp degrade cell watl (1). The latter is
considred as an essential step in the

loosening of seed coat prior to radical
protrution and for this reason seedlings

emergence were delayed. The reduction in
seed germination and sPeed of
gernrination at higher temperture may be

due to the influnce ofhigh tenrperature on

seed respiration during storage period.
Bec:ruse, seeds as a biological units

would increase the rate oftheir biological
processes such as respiratir;.1 at high

temperatures. This increase in respiration
places a demand for carbohydrates'
protein and other food reserye material
neccess,rry for germination :rnd thus the

lfltter wrs reduced or compeletly ceased. It
also seemed frorn this experinrent that

extending the counting periods up to 15

days did not contribute much to the total
emerged seadlings regardless of storage
temperature,

And for this reson counting for
seedling emergance should not exceeds

more than 9 days after sowing.
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Fifty hospitalized burn patients admitted to Al-Yarmook teaching hospital were
followed-up for a period of (2) weeks , during 1992 , Wound cultures are studied to
determine the changeable pattern of bacterial flora colonizir.g burn wounds in relation
to time . Staph.aureus was commonly isolated in the first week and was later replaced by
Gram-negative organisms mainly Ps.aeruginosa andK.pneumoniae.Thecolonization
rate by burns increased with increasing duration of hospital stay .

INTRODUCTION and its anatomic location, all can effect
such changes (Brook and Radolph, 1981).

Infection is an important cause of In this study the effect of time on
morbidity and mortality in burns the microbial colonization pattern of burn
(Pruitt,1984) , , the changing pattern of wounds was assessed .

bacterial species with time is a prominent
feature related to the colonization trend PATIENTS AND METHODS
(Ilansbrough et al. ' 1985).

Differences in species and

colonization rate particularly within the
first week postburn rvere reported (Yemul
and Sengupta,1981, Sawhney et a1.,1989).

The chnnges apparently represent part of
the normally colonization process which
leads to the establishment of the more
permanent flora . The type of organisms
prevailing in the environntent state of
burn patient , nature of the burn wound

Fifty patients with different
degrees of burn , ranging between 10-80%
BSA ,.were followed-up over two rveeks
period of hospitalization . 300 burn wound
specime"ns were collected , six specimens
from each pntient taken on the lst. ,3rd. ,

5th.,7th. , 10th. nnd 14th. days postburn .

The wounds snmples were collected
with sterile cotton swabs , cultivated on :

MacConky , Blood and nutrient agar ,
incubated at 37'C for 24 hrs. , and the
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organisms \ilere identified morphologically
and biochemically using the A.PI 20E

system for Gram-negative bacilli , and the
routine conventional procedures for
Gram-positive bacteria (Fine-gold and

Baron,X.986).

_RESULTS

A total of 350 bacterial isolates

which belonged to six species tvgre isolated

over two week period of follow-up (Table-

1).
Ps.oeruginosa was the urost

common (44%\ followed by K.pneuntoniue
(30.2%) and Stoph.aureus (24%), (Table-
1-).

The bacterial colonization rate

showed in increase with the passage of

time (Table-2). The rate was 28yo ,600 ,

90yo , and 1007o on the Lst.,3rd.,5th.
and 7th. days postburn , respectively.

Table-3 revealed that both
Fsaeuginosa and the coliforms had the
lowest isolation rate on the lst. day post
burn (1.37o nnd 3.6Yo respectively ) , then
Ps.aeruginosa showed an increase in rate
witir.time , reaching a peak by the end of
the second week (29.9oh) , where as the
coliforms organisms showed a peak of
isolation rate 7 days postburn , after
which gradual decline occurred the second
week Stuph Aureus had a completely
different pattern , as the isolation rate was
high on the first day post burn , peaked 5

days postburn , after which a sharp
decline was noticeable towards the end of
the first week .

T:.ble (1): Bar:terial profiles of 350 isolates recovered from 50 hospitalized patients with
infected burn wounds during 14 days

follow-up

Species Pure culture
number &7o

Ⅳllxed culture number

&%
Total number &7o

Ps.

aeruginosa

77(22%) 77(22%) 154(14%)

Coliforms 27(7.7%) 83(23。70/0) 110(31。 40/0)

Staph.
oureus

36(10。3%) 48(13。7%) 84(24%)

Total 140(400/0) 210(600/0) 350(1000/o)

Table (2) : Results of burn rvound cultures from 50 hospitalized pntients during 14 days
follow-up

Cultures Days postburn

lst. 3rd. 5th. 7th. 10th. 14th. Total

Sterile 36(72%) 20(10%) 5(10%) - 0‐ 0 0 ′
υ

Single isolate 12(24%) 19(38%) 23(460/0) 27(540/0) 27(540/0) 33(660/0) 140

Multiple isolate 2(1%) 1lc22%) 22(11%) 23←6%) 23(46%) 17(34%) 99

Total 50 50 50 50 50 50 300
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Table (3) : Ctrangeable pattern of bacterial flora in 50 hospitalized burned patients
during l4 days follow-up

Bacterial
Species

Days Postburn

■
■ 3rd。 5th. 7th. 10th. 14th。 Total

Ps.aeruginosa 2 6 22 34 44 46 154

Coliforms彙 4 17 22 26 24 17 110

Staph.Aureus 10 20 27 15 8 4 84

P.mirabilis 0 0 0 ■
■ 0 2

Total 16 43 71 76 77' 67 350
i Coliforms l(pneumonire , E.Cloacle and E.coli.

P.nirubilis appeared by the end of
the lirst rveek and disappeared towards
the end of the second week and this may
point out the hospital as a probable source
of infection 

"

DISCUSSION

Infection is a major challenge in
the treatment of burns . The spectrum of
infective organisms varies nccording to the
geographical area and from time to time
(Yemul and Sengupta , 1981).

The findingof Ps.aeruginosa in this
study with such a high ranking order was
not unexpected and it is predominance in
burn patients cast peculiarity on the trend
of burn wound infection

A unique feature denronstrated in
this study was the early colonization of
Uurn rvounds (28% on the first day ) ,

probably of certnin bacteria to proliferate
rapidly after surviving the initial trauma ,

taking the advantage of absent local

defenses during this time (Deitch et al. ,
1985) . The increasing rate of colonization
with time suggests an environmental
source of bacterial colonization
(Ramakrishnanet al. ,1985 ; Sawhney et
al. , 1989).

One of the peculiar features of
burn wound infections is that the
microbial pattern is constantly changing
(Bharadwaj et al. , 19E3) rnd results
obtained in this revealed that Gram-

positive organisms showed initinl
predomin:rnce in the immediate postburn
supplanted by Gram-negative flora which
gains ascedancy in the later part of the
first week and remained predominant till
the end ofthe second rveek postburn.

the fluctuation in the colonization
trend of burn wound microbial flora is
probably demonstrating an environmental
selective pressure lvhich determine it
balanced association between thc
colonizers , and the outcome would be the
establishment of the permanent microbial
flora (Jawetz , 1987). However, the type
of bacterial first colonizing the rvound is
dependent on . treatment nnd the
environment to which the patient is

exposed (Dimick, 1984).

REITERENCES

1. Bhararllvlj,B.N. , Josh and
Phadke,S.A.: Assessment of burn
wound sepsis by swab , full thickness
biopsy culture and blood culture " A
comp:trative study Burns JA,L24-
126(1e83).

2. Brook ,I. and Rnndolph ;J.G.: Aerobic
and anaerobic bacterial flora of burn in
children, J.Traum:I, 21,, 313-
318(1e81).

3. Dietch , E.A. , Drobke,M. and
Baxter,C.R. : Failure of local immunity
. A potentinl cause of burn wound
sepsis . Arch. surg.,120 ,78-84 (1985).

47



X{amoodi N. M" et al"

4" Dimick,A.R. : Fathohphysiology. In : Nosw:tlk , Connecticut-Los Altose '
F.isher, s"v" and IIelm,P.A. (eds.) : californin. pp:160-169(1978),

Comprehensive rehabilitation of burns 8. Pruitt,B.A.Jr. :The diagnosis and

. Witliam's and Wilkins-Baltimore- treatment of infection in the burtt
London. pp:16-27.(L984). patient. Burns ,11,79-91. (1984).

5. Finegold,M.S. ,and Barc'it,E.J. :Baily 9. R.amakrishnan,K.M. , Rao,D.K' , Doss,

and Scott's Diagnostic lVlicrobiology, C.R. , Mathivanian,T. and

7th. edn. C.V. Mosby Cc4npany, Saint Thyag:rrajan,S.P. : Incidence of burn -
louis. wound sepsis in 600 burned patients

6.Ilansbrough,J.F. , Carrol, W.B. , treated in a developing country . Burns

Zapata,R.L. , Reller,B.R. nnd Bosrvick, ,1L,404-407. (1985).

J.A. :Identification and antibiotic 10.sawhney,c.p. , Sharma,RK. ,

susceptibility of bacterirrl isolates from R.ro,K.P. and Kaushish, R : Long-terrn

burned patients .E'rrns , 11,393-403 experience rvith 1o/o topical silver

(19g5). sulfndiazine creanl in the management

T.Jawetz,E , Melnick,J.L. and of burn wotrttds . Burns,15,403-406.

adelberg,E.A. :Host-parasite (1989).

relationship .In : Revierv of medical 11.Yemul,V.L. and Sengupta ,S.R.:

microbiology Appleton and Lange Bacteriology of burns ,7 
'190-193

(1e81).

43



Al-lllusansiriya L ScL Vol. 8, No. 2, 1997

The influence of Liguorice Waste Materials on Nitrate, Soil Structure
and Barely Growth

MODHAFER ABOUD HAMODIE AND JAMEEL SAAD MATANI

Biology Department, College of Science, Babylon University, Hila lraq
(Recieved Nov.7, 1993;Accepted Mar.29, 1994)

i.,ay.itt

Glycyrrhize c,l-+.fr+ ir <.yf*.Jl ,!1e 6rLc o4yLi5*l + i:$+I u.JpJl 6je d-.r,. 6r:t:..

6J--Jl s! ijJtdl ,i!j" g,6ijsi"tr i*r!t li$tt ir':jrt ijl dl ,,.ii 
.l , L-;-i,ll ,J"r. ui glabra

s+l.s.jl qill q+ 6JiYl3 ;rsJl # Lalrrl 6;!.;su-i dt.sll Ojll .rLl crJo I r, r, r ir*g
€,rl {+}Jl crlt i.il.' .!l €lili.I Ol . ,r,i.tt 9r:j L.jtt :Sjg ijJsi"ll 6!J,iiI ,rtc Erull oia }:ij LIJJ
{+J^t]ill ii!3!1 qf :.$J 

-*.,l-;lt 
lijrJ si 6.rtJj !rJ,l d$sJ *:i'tt L.J+j sl 4s;lJ 6.)J.a; (ll..!ill 6,r!j Jl

o:.1 i.iUY i+in jr-ilj J-.illJ 6L..'yl 1pj u-r 6rt-rj ,rt-: u.r. L+ill &Jill 4-rJiJ sr! . 4l"U-ll !.rI
J,L3iJL.J$#cl.rEill 64:jlabjX.+.ll .lrJ{(,,,}rr,.ill JA61;!9.}l &t-. ll +$srih.rl

. /.ttr o,it I r 4t :-t & !J"..

ABSTRACT

, The waste materials that remain after liquorice extrtction from the root of
Glycyrrhiza glabra were added to a silty clay loam soil at rates of l, 2, and 3y" liquorice

. waste in laboratorl and greenhouse studies to determine the effect on barley (Horderrnt
vulgare) growth, soil structure, and on nitrate accumulation i- soil. Liquorice materill
added to the soil had drastically influenced the NO1-N content in laboratory study. As
the rate of liquorice materirl increased the accumulation of NO3'-N increased. It w:ls
found also that liquorice increased the aggregation of thesoiland decreased the bulk
density ofthe treated soil. The addition of this material to the soil in a greenhouse study
resul{ed in an increase in the germination percentage and the growth of barley. The
relationship between barley growth in the greenhouse and nitrate accumulation in the
laboratory soil h:rd a correlation coefficient of 0.E2 (P = 0.0f).

INTRODUCTION
Iesopotamian plan is the most

important area of irrigation agriculture in
Iraq, however, most of these soils are
saline, low in organic matter and nitrogen
contentt.

Improvement to the fertility of
these soils can be made by applying
organic matter of chemical fertilizer, many

soils produce low yields because the poor
soil physicnl condition.

Source of organic m:itter ilrould be
applied to such soils in order to improve
their productivity. Industrial products
such as date and sugar beet waste were
tested to improve the soils structure ofsoil
taken from the Mesopotamian plain in
central Iraq. They were thought to
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improve the physical properties of the
treated soils2.

The present investigation \ilas

under taken to:
a' determine the best rate of liquorice

waste to supply NO:-'N for Plant
growth.

b- examine the influ.nce of this

amendment on soil structure. .

The liquorice fiber remaining after
liquorice extraction is particularly worthy
of study since - these plants grow wild
producing high yields rvithout any

cultivation. The averige production of
liquorice roots is about 5 to 10 tons per

hectare and the annual production is the

range of20000-25000 tons. It is therefore,

of great interest to study this material to

see the effect on soil properties because it
is very cheap and easy to use without
special equipment.

IVIATERIAL AND METHODS
LABORATORY INCUBATION:

The soil samPle was t:rken from toP

0-45 cm of El-Hartha silty clay loam soil.

During air drying, the soil was gently

crumbled by hand and the 2-3 mm

fraction was separated out by sieving.

Some of the soil properties are shown in

Table 1. Air-dried waste material from

Lzeezea liquorice root extrlction factory

was ground to pass through 2mm sieve

and throughly mixed prior to use. Some

properties of liquorice materials are

shown in Table 2. The exPeriment

comprised a completely randomized

design with five treatments (untreated

soil, soil + loh liquorice, soil + zYo

loquorice, soil + 37o liquorice and soil +

0.25oh NHTNOg) and four - inculation
periods. 0, 20, 40, and 60 daYs all with
three replications.

The liquorice and NHTNOT were

mixed with 200 g of soil and placed in
small plastic containers. Wlter was added

to the treated and untreated soil to reach

field capacity. Alid was placed on each

container and were incubated at room
tempernture (22-25)'C for the indicated
time periods. At the designated time
period (60 days) the appropriate samples
was extracted rvith 2NKCI by shaking for
I hour to determent the nitrate and
amoniumJ'a.

The wet sieving mcthod was used -
for assessment of aggregate stabils.

The term stability factor (SF) was
used and defined as follow:

sum ofsoil rveights rctained

the 3mm.2mm sieves
SF= X100

ovcn drl s'rmplf

Thus the larger the value of the SF
the greater the stability of the soil under
the test.

Bulk densities of the- potted soits

were determined on an oven dry weight
basis as follow :

s={
v

where B= the Bulk density (/cm').
M=oven dry mass of the soil

(g).
V=the volunre occupied in

the pot (.*').

GREENHOUSE EXPERIMENT

The same design used in laboratory
experiment was used in the greenhouse
study. The approprinte treatments were
added to 1000 g of the air-dry soil and the'
mixtures placed in plastic pot. Three seeds

of barley rvere planted. Germination and
emergence counts were made 316 and 9

days after planting. The plants were
grown for a period of 51 days. Ilarvested
plant samples were dried in an oven at 70
oC for 24 hours then lveighed to determine
dry matte r accum ulation.
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RESULTS AI{D DISCUSSION
I,ABORATORY STUDY:

Analysis of variance showed that
alt main effects and interactions were

significant. The treatinent means and
interacation of ammonium and nitrate are

summarized in tables 3?nd 4.

Table 3 shows the NII.J-N data for
liquorice and NH{NO3 treatments.
Liquorice treated soil shorved a rapid
increase, then a rapid drop in NHr*-N
contents during the first 20 days.

The nesultS in Table 4 show the
NOr -N accumulation value rvas greatest

tor 0.25Y" NHTNOT followed by 3o/",2%o,

Lo/o and untreated soil. The highly
significant interaction between treatments
and time indicated that nitrate formation
was dependent upon both treatment and

time of incubation.

GREENIIOUSE STUDY:

In the greenhouse study, there were
no measurable differences in the number
of barley seed emerged at 3, 6 or 9 days

after seedling in liquorice treated soil.
Thus, there was no emergence inhibition.
As can be seen, soil treated rvith liquorice
is more aggregate then both, the untreated
and the A"25o NHTNOT- treated soil.

Both seed germinatiort and plant
growth were retreated in untreated and
0"25'h NH.rNOr- treated soil. This was due

to the decrease of minerllization of
org:rnic N 6'7'8'e.

Analysis of variance of the data
from the greenhouse study indicated that
growth of barley was affected by liquorice
trentments significant at 5o/o level. It is

clear that with increasing liquorice, the
dry matter of barley was significantly
increased (Table 9). Tne limited growth in
untreated soil was probably due in part to
the lack of nitrogen available to the plants.
However, the decrease in plant gro*th of
the 0.25oh NHTNOT treated soil probably
was due to the increased salt content of

Vol. 8, No" 2, 1997

this soil. The NOr--11 nccumulation data
(Table 4) resulting from various
treatments explain some of, the differences
in barley growth in the greenhouse and
NO3--N accumulation after 2 months
incubation were chosen because the barley
plants were grown for about the same time
before harvesting

INTERRELATIONS OF SOIL NITRATE
- NITROGEN AND TIIE GROWTH OF
BARLEY

Liquorice material could be added
to the soil atoptjmum rate(2oh) with an
enhancing effect on barley growth. This
effect on barley growth (dry matter
accumulation) in the greenhouse was
related to NO3--N content of the soil. The
following regression eriaation desiribes
this relationship:
barley grorvth = 0.7588 + 0.061734 (NOr -N) -
0.000079 (NorlN)2

. This equaiion indicates that
maximum barley growth under the
conditions used in this study was obtained
when the treatments were the same as

those resulting in about 300 ppm of NOr--
N accumulation in 60 days (Fig. 1).

Table 1. Some physical and chemical
of soil used in

Coarse slnd (2000-200pm)% 6.8

Fine sand (200-20μm)% 8.2

Silt (20‐2LLm)% 55.0

Clay fく 2Ц mヽ% 30。 0

Total 100.0

'exture silty cl 0am
Ficld cauucitv %o 20.5

CVo 0.57
N9/o 0.07

C/N 8.1{
o.M 0。9

CaCOr 7o 2.8

CaSO+ 7o 0.51

Ec 1:l ms. cm-l 5。 1

7.5
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Table 2. Some chemical ProPerties Table 3. Effect of liquorice and NH,rNOi

of liquorice material:

C% 32.3

0。M% 56.2

N% 1。9

P% 0。 26

C/NO/● 17

1)H 8.0

EC 1:.1ms. cm 1.5

,*-N accumulation in the soilOn
'-N accumulation in the soil la

Soll

trcatmcnt

NEI'-N,ppm
Lcn gtlt p!!9s!gllqg.]l!g$

Average
of treat-
ment

」ＳＤ
協o l20 l+oloo
51。 3

Untreated 14。8 12.8 8.5 4。現 10.0

loh
Liouorice

88.8 78.4 67.0 30.8 66.2

20/o    _

liqurice

101。 3 79.0 68.7 483 74。 4

3o/o

liouorice
162.0 81.0 71.7 56.0 92.7

0。 250/0

NH`N03
120。

` 1

163.8 107.6

Average of
incubation
(mcan)

90。4 63.2 49。 9

interacation 5%o

LSD

5%LSD 19,1 24.7

Table 4. Effect of Liquorice and NHTNOT on NOr -N :rccumilation in the soil in
laboratory:

Soll    _

treatmcnt
9`3‐N,ppm

lin〒

hち

binclblllFnidaIP

Average
of
treatment

LSD
50/0

Untreatcd 16.2 20。 7 25。4 27.3 22.4

69。 3lYo
Liuuorice

38。 4 75。 4 98.4 163.6 39。 9

2 o/o

Liquorice

一３ 85,7 99.2 233.2 117.6

3Vo
Liouorice

61。 7 89.6 103.0 373.1 156.9

0.25%
Liouorice

33.0 40.4 500.7 599。 5 4ヽ8.6

Average of
incubation
(men)

99。 7 135。 1 165。 3 279.8

interlction 57o
LSD

50/O LSD 30.0 21.7

Table 5: Mean percentage of stability faftors (SF) and bulk density of the soil at the end
of the incubntion experiment:

25.1

52
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Table 5" Effect of Liquorice and NHTNO3 on barley seed germination o/" and dry weight
as a measure of growth (g/pot):

Treatmcnt *Barlcy seetl germination o/o

3ttays I o,tays I soa^vs

Sry rveight of
barley

Plant/pot

Untrerted 33.3 55.(, 2.1

17o Liouorice 100 100 100 o,
2 7o Liquorice 100 100 100 12.0

3 7o Liquorice 100 100 100 12.9

0。250/o Liquorice 77.8 77.8 7.8

LSD 5%
* Thcse rcsults are not included in the statistical analysi

o Untreirtcrl
" 17o liquorice
X 2o/o liquorice
* 3%o liouorice
a o.zsrt NHrNor

+

0 100 200, 300 .100 500 600 700

Figure l: Correlation between the 60-days

barley growth in the soil in greenhouse

and NOI -N accumul:rtion in the same soil
in the laboratory.
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ABSTRACT

Hourly measurements.of irradiance total direct normal solar radiation were used
to calculate the link turbidity factor. More than 2600 sets of observations were chosen

under clear sky and cloudless condition during the period ofJan 1992 - Dec 1993. The
results showed that high turbidity values recorded in the summer season and Iower
values observed during the winter. Analysis of the frequeucy distribution of link
turbidty factor wns carried out at specified ranges. The results also indicated that more
than 407o ofthe measurement ranged between 4<T<5, while turbid cases represent 77o

only. The influence of the perceptible water content and atmospheric turbidity factor at
noon were analyzed also.

INTRODUCTION of informntion regarding instantaneous
thickness, position and number ofllyers

The intensity of the extraterrial of clouds' as well ns their optical

solar radiation trrversing through the properties'

earth,s atmosphere is attenuatid by . Ht,wever for technical utilization of

various constituents of the :rtmosphere, solar energy, study of solar radiation

namely, air molecules, tiquid, aeiosols under cloldless skies is very importn,t'

and precipitation irr clouds. Theoreticai particul:rrly for solar system performance

analysis of attenuation ofsolnr radiation using concentrntors [1]'

passing through clouds requires great deal
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The cloudless sky generally
produce the maximum energy available,
this maximum establishes the oriteria with
which engineers can design equipment for
the utiliz,ltion of sol:rr energy in the lield
o[ solar cells, space he:rting process, water
heating and the thermal loading on
buiidings. The maximum is also necessary

in the design of materials for solar
application to prevent early damage or
deterioration of plastics.

The ratio of the prevailing
attenuation of soiar radiation through a

real atmosphero versus thtt through a

clenn dr"v atmospher€ gives an indication
of atmospheric turbidity. Study of
atmospheric turbidity is ver,v important in
meteorology, climatology and for
monitoring of atmospheric pollution;
Atmospheric turbidity is rlther complex
factor as l;, depends on rir nt:tss, serrson of
the yexr, l:rtitude and the local
atmospheric conditions; it's value must
therefore. shorvs a nrarked variation; rvith
tinre antl pl:rce rvith a rrorrnal annuirl
variation having its mexinum value in
summer and its minimum in winter [21.
florvever. the grerrtest change :rre those
rvhich nrise from atnrospheric pollution,

LIiiK TURBIDIT\' FACTOR T

The first ration:tl apltroach to the
problern rvls perh:rps due to Link :rnd
Boda. eventually nnmed Lirrk turbidity
factor T. rvhich iudic:rtes the number of
clelrr $ry irtnrosphere lhnt would be
necess:1r,,' to produce the sanre lttenultion
of the extr:lterrestrixl soltr r:ldi:rtion that
is produce by the real atnlosphere. Its
vrlue cln vlry fronr I to 10, rrnd can't be
less tli:' rt l.

Link's turbidity fictor is I melsure
of -\'. ilter v:lpor :rnd dust content of
atnro phere, :rnd c:rn be deterr ined rvith
the o.rly rne:lsurenlent of the direct norm:rl
sollr irrirdi:trtce rls folloxs :

VoL E, No. Z, 1997

where Io is the solar constant (1367 w/m2),
and S is the correction factor for mean
Sun-earth vurittion; I is th€ direct normal
solar irradince over all wavetengths
received at the eitrth's surface, and a is the
mean extinction coefficient, llence:

T = [ (l/a.m) Ln (hA.s) | ..... (2)
where a being the mean Rayleigh
extinction coefl'icient and obtained by
Feussner and Dubois, and presented by
Kasten [3], through the following simple
formulr:

3 = (!..1 + 0.9 rn).l ...,. (3)
where m is ir puranleter of the altitude
angle.

For standard pressure, accurate
values of the optical air mass can be
obtainetl nccording to Krsten formula as
fotlows [{ | :

m=tsiilh+u. ts(h+J.885)' :sl'r ..({)
where h is the sol:tr attitude angle irr
degrees.

RESULTS .{ND DISCUSSION

DLrring the period of resetrch
work, ,Ianu:try 1992 to December -199J,
more thtn 2600 sets of measurements rvere
taken under cle:rr and cloudless sky
conditions, these nre ins tl nt:rneo Lrs

measurerlenl titl(en e:rch hour fronr 8..{}[
to 6.Pll, in the rese:rrch field obsen.aton,
of the solitr cnergy research cerrter,
Baghd:rd - Ir:io, (Latitude 32 2l N,
Longitudc ll 25 K, Elevation = 3{m :rbove
IISL). The site cln be regarded as semi -
rural rcgio n.

The uverage v:rlues of T :rntl
stind:rrd devixtiou are presented in figure
(l). The figure indicates llrge ntonthly,
vlri:rtions of T rvith ;r distinguished pelli
in (lI:ry - .lu11'), because dust storrIr rrrc
knouu to occrlr ulore frequently dnr.ing
these nronths, rvhile ;r pronourrced lorv
v:rlues in I:rrrtr:r17 ;rnd Febru:rry.

I = 1to/S) exp (-a.rn) .....(t)
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The annual and seasorlal means of
Link's factor rvith their stalrdard
devi:rl ion c are presettted in table (l),
where is also irrdicated in brackets the'
incre:r-ie irt pet'cetlt with respect to winter
values. lt seeltts tltat Autunltt and spring
values are rather higher lnd 'near to
sunlrner '.':rlues th:rrt to u'ittlel'valuei. This
result :rgreed rvith ntany other studies [2,
6, 71, tliat indicate ntaximunr T in sunrnrer

and ntinimultt in wint:r. For a clearer
picture of atrnospheric ttrrbidity the

relatil'e frequencl' distribution of Link's
f:rctor T is irrvestigated and drarvlt in
figure (2) u'hich represent the distribution
for the hourly drte of 1997 - 1993 Linked
together', this Iigure seenls to reveal a

gaussiirn distributiott law' and the peaks of
the histograms remain aroultd an inten'al
4<T<5. The data in this range represents

40"h, u'hile in the range T<-{ represenis

?5.5"/o tvhich classified as cleilr days n'hile
irr the range T>6 represetlts 7.{u/o as

turbid and hunrid da,vs.

The monthly al'erllge l':rlues of
Link turbidity fictor for differelrt ltour of
the dal' were also studied during the

period of work, the results are tabulated
in table (2), rn'hich shorvs a steady increase

fronr sunrise to reach their highest values

at solar noon, then decrease gradually in

the afternoon and attain their nrinimum
vaiues at sunset - However, this table is

useful in the design of solar energy

utilization systems.

Influence of Perceptible \4'ater
Content and Atmospheric Turbidity
Analysis of Values at iYoon

The total amount of rvater vaPor in
the vertical direction is highly variable
and depends on the instantitneous local

conditions, however, this amount
generally expressed as perceptible water

thickness. and it can be readily computed
through a nunrber of standard routine
atmospheric obsen'ntions. such as relative
hunriditl and the nnrbient tenrperature
(To). Percelltible $ater content of the
atnrospherc, W. has been calculated at
noon onll' for the same period of (t) by
using Leckner's formula, which express
perceptible \r,Ater in ternrs of temperattrre
and relative hunridity as follows [5] :

Wcm=0.493.Q/To exp(26.23-541 6/T) (5)

wlrere To is air tenrperature in degree
Kelvin and a is relative humidity in
fraction ofone.

TIre nronthly mean vaiues of m, \\/
and T at noon are presented in l-rgure (3),
the values of \Y ranged from lcm in
n'inter (rvhen nr has higlt values) to 2.3cm
in summer (where m has low value;). It
shows that the turbiditl'r'alues are highest
in I\{a1' and lowest in November while the
perceptible rvater \':lpor is highest d.uring
the sumnrer se:lsons.

Using tl'e nreasured data, the .

following correlation between T and W
has been establish'ed for noon time:

T=4.05+0.45W .....(6)
with correlation r = 0.49. This relntively
Iow correlation betn'een T and W needs

further investi gation.
Figure (4) shows a comparison ofl

this studv witlr some others carried out at
Hllwan, Egypt 1975 [2] and at Montfavet,
France 1979 L6]1. It is shown that these
curves has the same trend with maximum
values occur in summer months and
minimum values in rvinter. A pronounced
peak of T in April for Baghdad location
due to the occurrence of dust stornls
during this period of tlre year, it is also
shown that the average values of T are
higher in Eahvnn throughout all months
of the year, this is because of the
industrialization of the Halwnn
atmospheric environment.
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ABSTRACT
This work concern a theor NO‐4 which is a multi‐

group Monte-Carlo program. This program depends on the neutron transport theory.
In this work we compute the flux of.neutrons for sixteen energy groups in the condition
that the control rods of EU:Or weie exist in the center ofthe renctor core. The results
which obtained in this work can be used as a basic reference for additional rvork with
other absorbers and also a ntixtures of absorbers in the fast training rea.tors.

percentage 47.gtYo and 52.27o respectively
(2). The Europium have a large cross-
section specinlly in the middle and high
energy range, so that in the last few years
many rvorker concentrate on the fast
reactor,

In this present work the
measurenlents indicate the characteristic
of (EU2O3) and Boron Carbonide
approxim,rtely equivalent specially in the
variation of reactivity. Add to above the
Europiunr more suitable then "84C" in
"FTR" as control rods (3).

When the Eu:O; irradiated by the
neutrons benm the product will be a chain
of radiative nuclides. This type ofnuclides
leads to have :r lnrge cross-section, its
value ryas (430 barn) (3). In the other
hand for a nfltural mntter will be reduced
to (700 barn) and stay relatively constnnt
in the high density of irrndi:ttion.

INTRODUCTION

The main condition to choose the
type-of the material used in thenuclear
reactors which mainly depends on the
reaction range of the neutrons in the
material, in other word of EU:O: have a
large absorption cross-section for neutrons,
in the range of thermal neutrons is 8740

barn (1).
Under this condition the EU:O: in

the center of the nuclear reaction at a

certain amount of masses can satisfy this
type of work Therefore, the results will be

effect on two mainly points, Iirstly the
large depression of the neutron flux,
secondly the reactivity rvill change
possibly in many states. For this reason

mentioned above the reactor cannot work
on its designed power.

The natural Europium (Eu) have
two isotopes Eu-lsl and Eu-153 with
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of theoretically assumption that the Euzor

rods in the centered, in the neutron trap
of (IRT-5000).

Ijnder the condition that we used a

different radius of rods the lVlonte-Carlo

Code KENO-4 which represented a simple

types of three-dimensional configuration,
whieh depends upon a necron transport
theory.

This Code of Program helP us to

calculate K-effective, life time, generation

time, Ieakages, absorption, neutron flux
and fission densities through the reactor
composition (5).

CALCULATIONS
1- Radial distribution of neutron
flux

trn order to simplify our calculation,

sinrply we choose a several different radius

have been usred from (0.i) to (0.5) cm' we

assume that rods of absorber in the cell

(2S) as represented in Fig. (1) which
represented the nuclear reactor core

assembly for (IRT).
The radius of the

used rods has been varied
with a constant hight.

The atomic number
density for EurOr which
used for those homogenized
absorbers rods which
represented in table (1).

The , crosssections
and group- dependent data
which is used in this code of
program are not limited tc-

flansen Roach cross-section
or a sixteen groups. Also

code

include. The llattsen Rolch sixteen

groups cross-section datn set with il
compatible weighting function nnd albedo

data.

N/ol. 8, No" 2, 1997

The distribution of the thermal
neutron flux obtained in this work as n

function of control rods radius have been

represented by Fig. (2). The high
depression of thermal neutron flux when
the existing and the absence of the control
rods from the centered of the nuclear
reactor core.

2- The perturbation of Reactivify
and effective multiplication factor

The variation of the rods radius
will cause a big effect on the values of the
reactivity and the effective multiplication
factors, the relation that the reactivify can
be calculated as rr function of (Keff) given
by the following equation :
Reactivity = (Keff-l)/Keff

Table (3) and Fig. 3 represent the
variation of the effective multiplicntion
factor and reactivity :ls a result of a

various radius of the control rods with
constant hight, For more information see

references (6,7).

4-T: Quadrltic fuel cell 3-T: Triple fuel ccll
Pb:Lead C:Graphite.
Be: Bcrclurne.

Figure 1 . Cross-section of fuel core
assembly for (IRT) reactor.
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3- Reaction rate and the attenuation
of neutrons.

The reaction rate can be calculated
by using the following equation:

Reaction rate =6N$
=r0

wtrere: 6:ripresent the nuclear rehction
cross-section.

N=represent the atomic number
density.

$=represent the neutron flux.
X:represent the macroscoPic
absorption cross-section

The neutron attenuation can be

calculated by the following eqtration:
5:(-tlE)tng/Qo

where $ and $e represent the attenuated
and the original neutron flux respectively.

Table 4. gives the explanation
results of the reaction rate and the
attenuation of the neutrons.

The variation o[ the reaction ratye
as a function of the variation to the
control nod rndius which represented in
Fig.4.

RESULTS AND CONCLI-ISIONS

1- AII the results which rvas obtained in
Table 2 indicate that the thermal
neutron flux depression increase with
the increasing of the radius of the
control rod because the change of
surface area of the matter :ls seen in Fig.
2.

2- The thermal neutron flux in cell (28) in
the absence of Europiunt oxide is large
and depression largely in the exist of the
control rod inside cell (28) and the
continuity of dectessing stay in the
thermal neutron flux as a result of
radius increases.

3- The neutron absorption of Europium
oxide effects upon self-sustnining
reaction in the nuclear reactor core and
become subcritical state and can

conclude  that  it  is  irnportance in

manuhctured this material can be used

as a control rods for saFety and guaranty

of nuclear reactor.

4‐ The program which used in this wori(

takes a part of the three dilnension of

fuel,renector and cOntrol rod s cens,and

ror 16‐■ux energy groups that depend
upon   nelltron  transport  equation

solution and calculate the self‐ shieldillg

efrects because of the  absorption of

neutrons by Europiuln, specially in the

suビaces iayers and expose of internal

layers of control rods to decrease the

neutron nux.

5‐ The efFect市 e muldplica● on■ ctOr and
reactivity  decreases 、vhen we increase

the radius, these results of Europiunl

oxide  masses that increases the erect

upon the yield of the average nuclear

rlsslon.

6‐ The increasing ofthe rod radius should

efFect  upon the distribution of the

thermal  contlmno The result shollld

create n thermal disadvantage factor

although the lo、 /Of the reactivity of the

thermal conduct市 ityねctor, also the
thermal excitation of the material atoms

had  been sttldied in this work which

increased as a result of the increasing

temperature,  flnally,  the  efFective

resonance cross―section for the neutrOIIs

which conide 、vith nuclei the radius of

the rods IIlllst be snlall to avoid that

dam6tge8.

7‐  The ndvantage of natural Europiunl
can be saved as a gamma ray sollrce
with a lligh radionctivity with limit(0。 4-

1.4 Mev。
)9・

8‐  The nttenllation of the neutrons lviH

increase dlle to the increasing the rods

radius.  Therefore  the reaction rate

decrease as reslllt of depression ofthe

nux as shown in Table 4 and Fig.4.
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In the atlbsence of control rods(Out Of the ractor core)

Thcrmai ncutron flu玉 =2.1254E13N/Cn12 seC.

Kc∬ =1.054 Reactivity=0.0541

T several radius

Table l Number density of Eu oxide assem

Rュdius(Cm) Atomic density of Eu
(N/Cm3) *E-24

Atomic density of 02
(N/Cm1*E-2,t

0。 1 1.5604E‐5 1。2866E‐ 2

0。 2 6.2417E‐ 5 1。2934E-2

0。3 1.4044E‐4 1.3051E‐2

0.4 2.4967E-4 1.3215E-2

0.5 3。 901lE¨ 4 1.3425E‐2

Flux'E12
N/Cm2.seC.

Table 3 Thermal neutron ux, effective multiplication factor and reactiv
hdius(Cm) PIass(Gm) Flux

(N/Cm2 seC。 )'E12

Rcactivitv Kc■

0。 1 13.520 7.387 0.03660 1.0380

0。 2 54.080 2.044 0.00190 1.0012

0。3 121.68 1.131 ‐0.00022 0。9997

0。4 216.32 0.471 ‐0.00260 0。 9979

0.5 3381)0 0.312 -0.00502 0。 9950

able 4 The attenultion of neutron and reaction rate for
Radius(Cm) Attenuation of

ncutron (Cm)
Rcaction ratc avsor./

Cmr Sec.

0。 1 9。52E‐ 3 8。 1996E14

0.2 2.15E-2 2。2688E14

0。 3 2.68E-2 1.2550E14

0。4 3.48E‐ 2 5。 2280E13

0。5 3.85E‐ 2 3.4620E13
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Table 2 Thermal neutron flux as a function of corttrol rods radius
R:lduis(Cm) 0。 1 0.2 0。 3 0.4 0.5

7.387 2.044 1.131 0.4711 0.312
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Figure 2. Variation of thermal neutron flux as a function of control rods radius .

rods radius (Cm)

0.6

0.5

0.4

0.3

0.2

0。 1

0

0.995     0.9979      0。 9997      1.0012     1.038

Kcfi Serics A

Figure 3 v:lriatio1l ofKefFand oolltri rods rtldius.

Rcaction rate'(E14)(abs/Cn13 scc。 )Atto Cm。
10

8

6

4

2

0

0。 50.40。 3

Rarluis (Cm)
Series A Series B

rate attenuation and the radius ofthe control rodsFigure 4. The reaction

62

＼

＼

＼

＼

/＼



Al-Mustansiriya J. ScL Yol. 8, No. 2, 1997

Nuclear Structure Study Of 16eTm From The Decay 16eYb

MUNEEB A. K. YASIR S. IBRAHEEM
Department Of Physics, College Of Science University of Mosul , Mosul , lraq.

@ecieved Apr. 15, 1995 ; Accepted Oct. 26, 1995)

i->t-itt

yyl r+ L.:Ut tu'Tm 
J+EfU i+tSt oYLii.)J *r,.t,t al.r.illj crtllllt urtj! LIJJI cb us ai

,yL$t 79 cm3 f+-ill Jj @PGe) 63tjjl1 dt, fJ,,lLJ+Jl d.iL( rtsi! .$!3 r6eYb # Cr dJJis$l

ji *,-"" g- HPGe - Nal (T1) cr OJSI reh I en eiil-Ll dt+L, ;|,r.'i*lj jlLljll t-g i*.11 t;ru

3 130.6 3 118.3 I 109.9 : u-r i-llJM eLll*,-,,r r& i*ll"ill qiL!- Yl i*t1t (crD) '''rl3l rj*l

# $t .301.5 Ksv dtj:J)l .rFl ;J,,il+"ll at*t 6ll a-r-si .c'l3l ,usll JLr 261.0 3 197 .9 5 L77.3
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irt-xet .(52.5 ns) g:t+ ci +3s Jilnl &LLJI iri: ptS:*t 379.2 KeV iltlrtt fJt".l Li'^:rl JAe

dLa,$ .,l-rel ;ts fi s$,tJl d,.:!t &1r, P Ast i* .ttt .itUtt utsJ eJslt 
, i. rtl -rc,'l;d uJe
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. 4;!,,:o:.:l ,l#L'll O!-ta r:f g: ip*3 futrs

ABSTRACT

The energies and relative intensities of gammatr:rnsitions of '6eTm after the

electron capture of 16'Yb (31.8 days) have been measured using a 79 cm3 HPGe coaxial

detector for single spectrum and HPGe-NaI(T1) spectrometer for fnst / slow coincidence

measurements which are conducted at six selected energy gntes : 109.9; 118.3; 171.3;

Lg7.g and 261.0 KeV, with the use of a Constant Fraction Discriminator technique. The

singles measurements confirm the existence of the 301.5 KeV transition. A totnl of 27

gamma lines were identified nnd placed into a new level scheme consisting of 13 energy

levels. The half-life of the 379.2 KeV state has been measured by the delyed coincidence

method and found to be 52.5 ns. The partial half-lives of branches depopulating the

J7g.Z KeV level have been calculated on the basic of the total half-life, the relative

intensities and the internal conversion coefficient. The results obtained compared rvith

the weisskopf signle-particle estimates, which show a collective behaviour of r6eTm

nucleus. The reduced transition prob:rbilities for 81, lVIl and E2 gamma-transitions

depopulating the 379.2 and 316.1 KeV levels have been calctrlated. Finllly, the moments

of inertia of 'u'Tm nucleus hlve been calculated for rigid and fluid irrotational c:rses. A

comparison between the obtnined results pointed out that the nucleus do not behave lil<e

a pure rigid body nor like a fluid but in between.
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I.NTRODUCTION        possessing a three built‐ in micrOprocessors
that provides several useful racilities for

The  leVel  structure  of  169:rnl  data analysis.The singles spectra oF169TIn

nucleus populated in the electron capture  been measured for three tilnes,t6see the

decay or  16%Yb (31.8 days)has been a  consistancy ofthe intensities and to check

SubieCt Orrepeated investigations by many the impunり peakS, if any, and the
workers(1‐ 6)using difFer,■ l typt,ば_'|'terCQ Of Sum pta毬 .Aり pkal Sin」 e

detectors.     Nevertheless,    some spectrunl is shown in Fig。 (10.

discrepancies  and controversies are still        For accurate energy meastirements,

exists in m.■ ny ganlFna‐ transitions and in  the HPGe detector was calibrated in the

the decay ,chemes. In addition, earlier  energy 
・
 rallge  50-1400   KeV,  using

measurements oF energies and intensities  standard   calibrated   sources   152Ba

o「 some ganlnla rays are not in a good  prOvided by thL Lミ E=ゝ and 16611。 provided

agreement with each other.Sen et al.(3) by hEC.
and ⅣIimillosh宙 ll et al。 (6),for eXample,      The ganlma― gamma coiRCidence

cOnflrmed the ekistance of 388; 394 and  lneasurenlents 、vere performed usi:lg the

41l KeV ganllna‐ lines, which are not  HPGe detector、 vith the standard 7.6 crn×
obsered later in the singies spectruF 7.6 cm NaI(Tり detector in theね st/Jo■
given by Verma et al.(2),シ Iehta et ll。 (4)

卜loreover,the illtensities of the 63.1;109.8

and 177.2 KeV g21nll■ a rays detttted ir

Rei(5)were nH higher thall the valuel
reported by other workersi【 lcluding,thil

study.                       _

需爵ll琺淵減麟腱ド亀[尋鱗1=1驚種ボ[
a re121ti、

′ely hrge volume HPGein direci WaS perfol・
nled lisillg n tW°  1.5 incll X l

nleasurenlent  alld  HPGe― NaI(Tl) ill inCh N:ll(Tl)SCintilliltion detectors,The

coincidence techniques,                 t｀ Vo detectbl・ s 、vere kept at 90°  to encil
other 、vith source at n distance of5 c:ll

EXPERI卜 IENTS AND DATA ANALYSISbetWeen thenl.Tlle Tillle‐ to‐Anlplitllde

w.ns ttfil:γ∵∫二
К
lぼ
ell.L「

1ふ寝罵ITλn撤|:キ、‖llH[∬
1灘e麒鷲

Energy  Conllllission (IA EC), whiCh ・
°Ill` both scilltill:ltioll detectors al・ e

produced by the 169■
′
b(11,γ )16'Yb lllclear  anlpliRed  

をlild  llnalyzed  for illllel・ ent

reactiono The source 、γns a liquid in the  ellergy  llnd   tinle  ill「
ormfltioll.  The

form of yitterbium nitrate in nitric acid gellerated sign■
Is are ttd to the start nild

翼:lllvご :ぽ1認FdmJは
mcAtt ri:戦どi∬薔lttti驚81∬ t∬ti

The siilgle galnnla -1・ ay spectra  under il 
cゞlcctcd chilililel lluillber of the

have bcell nlellsured using IIPCe conxini  
卜lCA.

detector of 79 cn15 、.。 lullle :llld 2.2 KeV       The l〕
Ct・ fOl・ nl■ :lcC nild rclillbility of

rcsolutioll  at  i332 KeV gtlillllla― line of  aH :trrnngelllelll o「
 spectrometers used ill

60c。. The detector 、v ils Surl・ oullded by 2  Sigllles, f:lst/s10、
v coillcidellce ilnd lire_ti11le

illch thick lctld shicld to llvoid bllckgroulld  nlcnSul・
enlents nl・e explililled iln detnils in

rtldiatiorls.The dilt:L、 ere rccorded by a Rel(7).

4096 卜ICA series 85 fronl Callberra
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RESULTS

3.I Ganrma-Ray Energies and
Intensities

Sever:rl signles. gamnl,fl-rrry spectra
for t6eYb have been obteirred for time
duration ranged betweerr (6-20) hours.
Figure (l) 'shons a t1'pica! sugnles
spectrunr. In the present wo)'k, 27 gamma-
tranitions have been reported, the energies
and relative intensities of these transitions
are listed in Table (1) and (2), together
n'ith the results of sonle other
irrvestigations (2,4" and 5).

The gamnra transitions 81, 172, 300

and 457 Ke\/ previously reported by Talal
(5) onll', are not observed in this study nor
the other studies. Hence these transitions
are not certain from the decal' of '6'Yb.

The 285 and 295 KeV lines
observed b1'Vernra et al. (2) and Lederrer
et al. (8), are also observed irr the present
study. These lines are not detected by
Talal (5), but a nearby line of 287.0 KeV is
detected. The 206.2 KeV ganrma-ray'has
been detected only' by l\{ehta et al. (.{), as a

transition belongs to the decay of 16\b,

which is not obsen'ed in ourrvork. On the
other hand, the 207.0 KeV line detected
by Sen et al. "r3) is considered as a sum
peak of gamnla-ray 198 and LX-ray 9

KeV.
The gamma-ray 229 KeV reported

by Talal (5) and }lininoshvilliet al. (6), is
not detected in this study nor in other
investigations. Sen et al. (3) also has not
observed it, but he gives in upper limit to
the relative intensity of this peak which is

three times smaller than in hlininoshvili et

al. (6).
The two gamma-transitions at

energies of 316 and 386,KeV.observed by
l\{ehta et al. (4) are also detected in this
w'ork Sen et al. (3)_ attributed the 316 KeV
gamma-ray to impurities in the original
source. The 3?9, 562 and 570 gamma-rays
previously detected in ref. (4), are not
observed in our measurenrents. Tlre l:rst

l/ol. ,\, N<t. 2, 199;

two lin .s, observed by Talal (5). rr,.
embedcl.d irr the ganrma-lines drr
impuri,re-s of ("'.8u. "ucr). 'l :ri:sc
impurities are not detccriJ in our. scurce.

The 354 KeV pcrtk reported by
Talal (5), rvith an upper limir rclative
intensitl'. and by Vernra et ::!. (2), is not
obse:-ved irr this stud1,. This * Iine
consiu'ered by Seri et al. t,r) as a sunl ircrl(
of gamni:r-ra1' of (93.7 +:61.0 KeV).

Orre of the latest srudies o.: the
dec,ry of 'o'Yb was done by J. Adam et al.
(9) using an anti-Compton spectrometer
has indicated several neii, gn.nma
transitions n'ith energies >300 KeI'. These
transitions are 500, 633, 693, 7-,9, 760 and
781 KeV which'tre observed ir: lnv stritly
including this study. We believe th:rt ,l
further investigation is needed solve this
dis^repnn cy.

3"? Gamma-Gamma Coincidence
Results

In order to establish a nel','decay
scheme, conincidence nreasuremenis were
pr,{ormed at six selected energy gfltes:
109.9; 118.3; 130.6; 177.3; 197.9 and 26l.0
KeV. A typical conincidence spectra arc
shr*'n in Fig. (2). The expected ganrnta-
irnes including transitions in cascade are
observed and those gamma lines that
expected btrt not observed, because of
their weak intensities, are all sumnrarized
in table (3). It seems to be that the 63.1
KeV and the 93.7 KeV gamma-rays are in
conicidence, but rvealily, with the all gates.

3.3 Half-Life of The 379.2 KEV
Level

The half-life of the 379.2 KeV state
of tu'Tn, has been measured by the
delayed coincidence techique. The main
problenr of precise measurement of the
half-life of this state caused by the
background of K X-r:ry following the
conversion of gamnra transitions which
depopulate thr 316.1 KeV state. The KX-
ray and thc 6i.l Ke\/ peaks are used as
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staring and stopping signals of the TAC,
respectively.

It is worth to mention here that the
point by point coincidence measurements
with the use of different delays in the fast
channel must rely essentially on the right
hand side of the time spectrum where
many experimental poicts are available
and the backround contribution is

distinguishable.
The half-life of the379.2 KeV state,

measured from the delayed coincidence
curve shown in Fig. (3), is found to be

equal to (T172 : 52.5 ns). This value is in
good agreernent, with the measurements

[T112 : 52.6 ns (1987), Tyz : 54.1 + 0.5 ns
(1973)], which are given in Ref. (7).

The 379.2 KeV level depopulated
nrainly throught three branching
transitions: 63.L(92%\ ; 240.3 (0.13%)
arrd 26I.A (1.8%) KeV. The fourth
branch, namely, the 370.4 KeV could not
be considered here in the calculations
because of its weak intensity (only
0"001%). The partinl half-lives of the three
branches are calculated via the observed
f'Prn, the relative transition intensities Itor

and the internal conyersion coeflicients
crrot by the follorving formula:

In the present study we calculated
the reduced probabilities of 81, lVIl and
E2 transitions from the 379.2 and 316.1
KeV states using a general relation given
in Ref. (12).

B(σL)
C(σL)

...。 (2)      _
E211冨/2(σL)

Where B(oL) is the reduced
transition probability, C(oL) is constant
for each multipolarify, E is the energy of
transition in KeV and L is the multipole
order. The obtained results in this study
are listed in Table (5) with a comparisorr
with the results obtained by Adam et al.
(13). It is obvious that the two results are
in good agreement.

3.5 Moment of Inertia Calculations
In this the nuclear structure ot the

odd-A 'u'Trn nucleus has been studied by
considering the moment of inertia of this
nucleus in tlvo exterme cases: 11rs yigid
and . the fluid irrotational cases. The
nuclear moment of inertia is obtained
from the first excited state (8.4 Kev) is

found to be p=17.48 * 10-3e KeV.S2.

If the nucleus is assumed to exhibit
both rigid (eq.3) and fluid irrotntionll
motion (eq.4), the contributions of the
rigid and the fltrid pnrts of the motion for
the montent of inerti:r depend on the
nuclear deform:rtion parameter p. ,'

)
P,ieia = i * n; (l + 0.3 t0) ..... tsl

L=常口十五t側干…‐
'Ihe obtained results are compared

with the single-particle \Yeisskopf
estimates as shown in Table (4).

3.4 Reduced Transition Probabilities
As it is well knorvn from the

nuclear structure of l6eTm nucleus that
there are two isomeric stafes having the
spin arrd parity 712. (for SiO.t KeV) and
712' (tor 379.2 KeD, nnd that these states
are linked by El transition having AK=0
(63.1 K"9. The 7/2- (523) states also
dec:rys by forbidden E1 transiticns
(AK:3) to the 712* and 5/2* of the (K=1/2*)
rotational band.

Using the value of (0.28) for the
deformation parameter, the rigid and the
fluid monrent of inertia will be equnl to
p.igia = 3:1,75 x 10-3e KeV. 52 and pflui.r =

2.36 x 10'3e KeV. 52 respectively. From
these results one can assume that the

pttd=轟 p.dβ
2

… .(4)

6`



El transitions of 240 KeV(■ 109)and 261
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Although the results obtained in
the present study are in reasonable
agreement with most of the previously
reported studies except of the weak
ganrma transitions. Nevertheless, the
energies and relative intensities of gamma-
rays of 'u'Trn nucleus given by all workers
indicate that discrepancies and
controversies are still exists in nr:rny
g:lmnra-transitions and in the decay
schenre. Therefore further investigations
are still needed.

The 20.7 KeV line is rtot observed
clearly in this study because of the effect
of the Compton blckgrorrnd. The 85.3,
291.4, 301.5 and 395.1 KeV lines are
observed in the stutly of Ref. (5) and in
this study. But rve considered the first line
as a brckground, the second line as a sum
peak of (93.7 + 197.9 i.eV) lines, third line
as a transition bet*'een the 6-16.8 and the
3{5.0 KeV energy levels :rnd rrot betrveen

the 633 and 331. KeV levels :rsgiven by
T:rl:rl (5). This coriclusiort seems to be

nlore reasonable !-r.rruse it is the only
trlnsition that feed: the 3-15.0 KeV level,
rvhich is also supported by Adnm et al. (9),

:rnd because of its possible NII char:rcter.
The 395.1 KeV tine us due to inrpurity in
the source. The 117.3 KeV gamrnr-ray
obsen'cd b_'" other :tuthors (2,3 and 4) is
not oberved in rhu presertt study and in
Ref. (5). This pe:rk lr.rs weirk iutensity and
it is prcbirbly enrbet Jed in the nearby line
I18.3 KeV.

The rnelsured half-life of the 379,2
Ke\/ excited St:rr:: id found to be equal to
52.5 ns. The p;ir r; rl half-lives of the three
br:rnches 163.1, 2{0.3 irrrtl 261.0 KeV)
frorn tlte 3i9:2 Kr'V level is c:tlcul:rted and
conrp:rred rvith \'eisskopf estinration. The
63.1 KeV Et r :rnsition h:rs hindrartce
l:rctor of the orier of l0s conrplred with
the single, -l):rrt.cle estirnlte. On the other
h:rnd, the verl l:rrge hindrAnce factor for

ンしム8,`Va 2,′ 997

behaviour of 'o'Trn nucleus.
The reduced transition

probabilities of El, iltl and E2 from the
379.2 and 316.1 KeV states are calculated
and they found to be in good agreement
with those given in Ref. (13). The moment
of inertia of our odd-A nucleus 1r6'Tm; has

been calcullted, from rvhich rve cfln
conclude tltat rtrrclei in the defornt:ttiort
region l.\0 < A < 190 have a collective
behaviour and they rtre not considered
neither :rs a rieid body nor as r fluitl
irrotltionrtl but in betrveen these trvo
extreme cnscs.
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'able 2:Relative mlna¨ transltlons enlltted in

present study Metha et al.[41 Tatal [51 Verma et al.
l2l

Lederrer &
Shirlev t8l

Eγ(Kel崎 10/0 (△D I% (△D 10/0 (△D I% (△D 10/0 (△n
63。 1 125.0 (9) 124.9 (17) 131。 10 (9) 125.2 (32) 123 ”う

93.7 7.60 (8) 7.28 (10) 8。 20 (2) 7.61 (18) 7.2

`3ヽ109.9 48。9 (3) 48。 9 (5) 53.80 (3) 49。 7 (9) 49 (2)

118。3 4.50 (5) 5。 24 (5) 5。 75 5。 38 (9) 5。 4 r)
130.6 30.38 (17) 31。 68 r29_ 30.80 ―(3ヽ 31.8 (12) 32

`2ヽ156。9 0.015 (7) 0.027 0.09 0,023 (4)

177.3 60。8 一Ｄ 62.4 (5) 73.80 (4) 61.4 (10) 61 (3)

197.9 100.0 100.0 100.0 100.0 100.0

240。 3 0。 322 (18) 0。 334 (4) 0。 26 (2) 0。 367 (20) 0。 34 (2)

261.0 4.`8 (0 4.75 (3) 5。 61 (1) 5,43 (7) 4.8 (2)

285。 7 0.006 (6) 0.0080 (13)

295。 4 0.012 一Ｄ 0。 115 (22) 0.020 (2)

301.5 0.005 (9) 0,016 (10)

307.6 27.49 (17) 27.94 (20) 33.1 (10) 30.94 (42) 28

316。 3 0.003 一３
0。 00, (8) 0.0001 (3)

328。 2 0.015 (7) 0.018 0.0432 0.020 (8)

333.0 0.002 (3) 0.0070 (9) 0.0063 0.0045 (6)

336。 9 0.022 (12) 0.028 (16) 0.050 0.026 (8) ≦0.02

370。 4 0.004 (4) 0.022 (16) 0.0098 0.019 010029 (2)

386.7 0.001 (3) 0.001 (3). 0.0010 (2)

425.0 0.002 (4) 0.004 (8) 0.002

494.8 0。 00` (10) 0.001 (8) 0.0069 0.0041 (2)

515.6 0.010 (7) 0.011 (8) 0.0192 0.013 0.0117 (5)

528。 1 0。 005 (4) 0.007 Ω 0.0033 0.0003 (4)

579。 2 0.003 (3) 0:006 (10) 0。 005 0.0053 (3)

600.3 0。 004 (1) 0。 002 (5) 0.0065 0.005 (3) 0.0032 (2)

625。 1 0.008 ”Ｄ 0.011 (8) 0.0090 0.020 ´
Ｄ 0.014 1
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Table 2:Relative intensitiess of

Table(3)rcsults of g:rmma-gilmrna
ccav of 16eYb.

a : mcans rveak coincidence

" : exllectctl but not obscn'cd

ンυιあNO_21997

transition itted in the decay of r6qYb,

T1/2=52.5 ns

;   '   l   l   l   :   1 ‐  1

200 220  240  260  280  300  320 340  360
Chalulel

Nurllber

Figure(3)Decay curve for the 379.2 KeV
excited excited state of Tm=169,using time― to―

amplitude convertes(TAC)(lch=2.5 ns)。
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Table(4)Partial half‐ 1市es ofgamma‐ transitiolls depoplllating the 379.2 KeV

El,PIl and E2 multinoles

COm red with the Weisskoof sin article estimate.
E(KeW) Multipole

order

]「ili Sec。
Ti,"

(Weisskopf)

哨
一瑞

〓
Ｆ

△K

Our study Enuleseu
et｀ al(10)

Artamonova

63.1_

240.3

261

El

El

(0・ 9%)pつ

El

(0・ 1%)P2

1.1.1 x 10'?

4.,15 x 10 
s

4.9 r l0-r

3.0.1 x 10-5

3.08 x 10'r

l.1l r 10''

3.9 x 10s

2.78 x 10-5

0.75x10~7

2.6x105

4.O x 10‐
3

1.9 x lll`

3.0■ 10‐
3

9.02x10‐
13

1.63x10‐
5

3.36x10‐
7

1.27■ 10‐
14

2.22x10‐
7

1.25 x 105

2.78 x 10e

1..15 x l0{

2.38 x 10t

1.38 x 10{

0

3

3

3

3

Table(5)Reduced transition probabilities,depopulating the 379.2 and 316.l KeV for

a nl u

El(KeW)

(T12nS)

Eγ(Keη Order BCl)1

1器tl
IXp eZob

Adam et
al.1131

B(Ml)・

)徹 tl

T(nm)2

Adanl et

l  alo 1131

Bc2)el
pttt l

:P eZ.b`

Adam et
al.1131

379。 2

●2.9).

３．６．御

63。 1 El
。
５３
が

ｌ

　

ｘ

1.50(1)

x10-7

. 240。 3 El十

`0。

9%)P12
7.12

x10'r? 郡耐
261.0 El+

(0。 1%)Ⅳ12
8。 14

■10‐
11

8.3(5)

x10‐
11

177.3 卜11+

(15。 50/0)E2

2.29

、10‐
6

2.03(23)

x10‐
6

1.7x10-s 1.78(20)

x10‐
D

197。9 P11+

●:i3)E2

2.91

x10・
6

2.59(25)

x10“

9.8x10{ 9.0(9)

x10‐
6

307.6 E2eure) 3。 16x10~6 3.2(4)

ェ10‐
6
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"p+ 

_.,s!"

ABSTRACT

Ileat absorption in different materials are considered in nuclenr reactors such as
fuel, burneble poisons, control rods, clading ets. The absorption anrl the ternperature
distribution are needed for the nuclear fuel materials and for the control rod materials.
The study concerned with the variations of the average temperature distribution in the
cell along its thickness. Heat transfer rate calculations were caried out thertically by
determind the basic programe. Alternating direction iterative teqnique and the diricklet
boundary value problem are used in these calullatii,ns. The advantage of this method,
even its elementary form, is its usefuless in conducting rapid design parameter studies.
Results compared relatively with the results of curves obtained from a modilied
program called MUTTR (l).

INTRODUCTION'

The problem of temperature
distribution in fast breeder reactors is
some rvhat more complicated than in the
case of thermal reactors.

Nlany of the problems of
mathematical physics involves the
solutions of partial differential equations.
A wide variety of implicit approximations
to the heat-flow equation have been
studied (2).

The alternating Direction method
of peaceman and ford be applied to the

iterative solution of elliptic equations. The
steady-state temperature in a regions
containing no source of heat are studies in
nuclear reactors technologeis and physics.
The initial steady-state temperature
satisfies Lapl:rce's equation, which in this
study is used one-dimensi-on:rl clse so
called the r:rdial distribution of heat and
the boundary temperatures given.

The rvorl< discussed the general
calculation of many type geomtricnl
configration of the cell or fuel rods lnd
take cnt'e with special case such :ls
rectangulnr cross-section for which the
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take care with special c:rse such as

rectangular cross-section for which the
wall ternper:rture and thermal
conductivity are assumed krtorvn"

The programme can be used for
many types ol cells or chimeies and the
symmetrical sides must take into account.
Several apprcximate solutions to the heat-
transfer equation . Jor computer use.

Program KER-4 and its predecessors have

been used extensively in general

par'ameter studies (3).

THEORY

The theory is based on the
following assumptions and is subject to

the consequent Iimitations.
(1)The relaxation grid size should be

chosen to give two points between
inside and outside surfaces.

(2)The solution will need only 1/8 of the
whole crosssection sirtce it is

symmetrical.
(3)The boundary temperatures given.
(a)The thermai conductivitres of ,-ell

bricl<s given (4).
(s)The set of simultaneous equations are

written in the matrices form, such as

Ax:Y.
(6)The temperature T satisfies Laplace's

equations that is,

T=0 or dT/dX + dTidY 0 ....(1)

We have written in rectangular co-

ordinates because the plate is rectangular
(s).
(7)Alternutive Direction Iterative

Teqnique (1) and the dirickelet
boundary value problem a!'e

used in these cllculetions.

CALCULATIONS AND RESULTS

(1) : Equation (t) can be cnst as the form :

S2x * T(i,k)/hx2 + S2Y*T6,k;hy2=g

乃l t JVa a r997

The equations of those points in Figures

(1)and(2)can be Written as:
TC,k)= IT(j+1,k)+TCi-1,k)+TO,k+1)十
Tti,k-1)1/4 … (2)

T6=T7+Tl+Tl十 T7/4=2Tl+2T7/4
2T6-T7=25 。…。(3)

T7=T2+Tll+T6+T8/4
4T7-T6-Tll_T8=25   ….。 (4)
T8〓 T7+T9+T3+T12′ 4
4T8‐ T7‐ T9‐ T12=25   ….。 (5)
T9=T8+T10+T4+T13/4
4T9-T8‐ T10‐ T13=25    ...¨ (6)
T10=T9+T9+T5+T14/4
4T10‐ 2T9‐ T14=25      。..¨ (7)
Tll=T12+T7+T7+T12/4
2Tll‐ T7‐ T12=0     ….。 (8)
T12=Tll+T13+T8+T15/4
4T12-Tll― T13‐ T8=225 ….。 (9)
T13=T12+T14+T9+T16/4
4T13=T12-T14‐ T9=225 ….。 (10)
T14=T13+T13+T10+T17ノ 4
4T14‐ 2T13‐ T10=225    .¨ .。 (11)

The results below obtaind arter cast Eq。 3

Eq.1l in the nlatrices forln。

RESULTS

U(1)=43.139631C=T6
U(2)=61.279421C=T7
U(3)=77.307443C=T8
U(4)=84.888424C=T9
U(5)=86。 976454C=T10
U(6)=99。 67067C=Tll
U(7)=130.06985C=T12
U(8)=150。26985C=T13
U(9)=153.12902C=T14

(2):CusifOrm temperaturご distribution
problenl:

To solve this kind can use either

iteration Or relaxation method and the

initial collditioll assunled and divide the

fuel rod fOr that shape to eight synllnetrici

parts anll take olle ofthem to solve by the

one of tlle t、vo nlethods whicir indicate

above.

The fourier conduction equation can be

write as:
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d2t/dx2+d2Tノ dY2+q｀
｀`
′k=a dT/dt(12)

and since the oase in steady state oi.edT/dt

=0,  the  fourier  conduction equation

becomes:
d2Tノdx2+d2T/dY2+q｀

｀`
ノk=0

0r

s2x Tn/hx2+s2y Tnノ hy2+q｀
｀`
ノkO(13)

Since Ax2三弓ix2 and Ay2=fhy2

Silnplヽely can be written ill the rlnite

difference Scheme(5‐ point

1

l‐ 4‐ 1)as:
1

[T(n+Ax)+T(n―Ax) 十T(n+Ay)+T(n― AY)l
4Tn tt q｀

｀`
Ax2ノk=0   ~

Where the initial conditions are:

q｀
｀`
(n)=vOlmetric heat source.
k=Tharmal conduction factor.

For any(q｀
｀`
(n)Or(k)the Set Of equations

calll be solved with initial guess mesh

temperature by iteration  Or relaxation

nlethod, for examole if the initial condtion

are:

q｀
｀`
=10E7BTU/hr.ft∧ 3.
k=19.84 BTU/hro ft.F.
Ts=600F;Ax=0.2“
Tg=140F

The woeking formula after return to Figure(4)

sinlpely becomes

Tn=(lT(n+Ax)+T(n― Ax)+T(ll+Ay)+T(n‐
Ay))1/4)+35     。…。(14)

Then the set of equations can obtained as

below:

Tl― T2=35
(1/4)Tl‐ T2+(1/4)T3=‐335

(1/4)T2‐ T3+(1/4「 4=-335

(1/4)T3-T4+(1′ 4)T5=-335

(1/4)T4‐ T5+(1/4)T6=-335

(1/4)T5-T6=‐485

After intFtr  the set of equations above, the

results are:

Tl=717.687F,
T2=682.687F,
T3=673.063F.
T4=669。570F.

T5=665。218F.

T6=651.304F,                  ´

Table l:]Relative comparsion values

between the results obtained and the

results fl・ om references(1)fOr arbttrary

(1)Unit CCll:

Temp. C
Temp.C
from
MUTTR
curves

T6=43。 13

T9=84.88

Tll‐99.67

T12=130。 06

T13=150。 26

４５
８８
脳
・３５
・５７

(2) Cusifornr
unit cell :

Tl=717.68
T2=682.68

T3=673.06

T5=661.21

Ｄ́
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ｎ
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６

７

６
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CONCLUSIONS

Conclusions reached in this st;dy
attempted to provide a unified basis for
the study of Alternative Direction
Iteration Techniqe. The results indicnte
that temperature distribution everT point
of Figure (2).

The r:rte change of the temperature
with dist:rnce rs it.move arvay from the
starting point. The finite difference
scheme (S-points) used in this techniqe
and the difference equations is applied at
the mesh points.

The gradient of a function has
useful geornetricrrl and physical meanings
which investigate (6).

By used the mesh points and the
number of radial zones-division. The
progranlnle calcul -ates the temper:rture
across each pointe.
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Figure (4) shows two curves of
gradiente of temperature frorn inner side

to outside" The lower curye shows the
temperatune gradiante from innen corner
to the corner.

Devlopement of this study can be

satisfied to calculations multishell
temperature distributions for a4uutar qr
solid cylindrical fuel rods and control rods

with either constant source calculations or
with any flux depression model for grayer
(more heavily loaded) fuels (1).

The results obtained comPared

with the results of MUTTeT as listed in
table (1).

The program NIUTTR used a

numerical-integration in order tc yield
proper information about temperature
distribution, therefore, the results differ
from that obtained from Alternating
direction iterative teqnique by more than
5"h. It noted that the results obtained
using A.D.[.T. can not be connpared

directly with the peak temperature
obtainld by Hansen bec:ruse of the
different values of the thermal
conducivities of the two studies (7).
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Figure. 1 : Whole cross - section of unit
cell.

Figure. 2 : ll8 of the whole cross-section of
the symmetrical grid.
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Figure. 3 : Whole cross-section of
Cusiform unit cell.
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ABSTRACT

. A number of new derivatives of phenanthrene compounds were prepared by the
photochemical reactions of 9,10 - phenanthrene epoxide rvhich gave different products
proved to be dependent on solvent, the electron rich substituentsand the sensitizer used

in the photochemical reactions. The study of the speourosepic analysis of the products
enabled the detennination of a number of intermediates in these systenrs.

INTRODUCTION , \ /
rhe chemistry orepoxide |.{\ 

5:'ff-::1.. +o

ring recervied a great attention I 
n" * a

during the last twenty years *
through their ring opening

".^.,ii..t'''f--rpo*ied 
owe tireir zor i.. R,R',R",R"': H,Ph

selectivity to the highly strained n'--r/ \*"' --l',
nature of three *.*b..Ld ,ing. R / \ orA R'RCO + R"R"'C:

The (C-C) bond seiddion of the
epoxied is the most artractive mechanism Scheme (1)

for the three membered heterocyclic
compounds. The excited state studies and
the nature of the intermediates forms such described for the analogous compounds,

as biradicals pairs, and ion pairs are such as cxirnns(l) (Scheme 1). In a variety

currently of great interest in this field(rJ). of techniques such as spintrapping and

The proposed reaction paths for the spectroscopy analyses rvere.demonstrated

epoxied are bnsed on processe. to give r new proof to this kind of
photochemicnl reactions mechanism. This
mechanism based on biradicals or ion
pairs which forms the product (or
products) and this dependent on the life
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products) and this dependent on the life
time of these intermediates. In the present

work, a series of hotochemical reactions
were caried out in different olvents and

sensitizers in order to study the effect of
sub;tituent on the photochemical ring
opening reaction of the epoxide ring.

EXPERIMENTAL

Infra-red spectra were recorded on

Pye Unicam(SP-100) spectrophotomater.
Melting points were determined with
electro-thermal melting point apparatus
and are uncorrected. Reactions were

monitored by Thin-Layer Chroma-.
tography. Nereck Kiessel Gel 60 O.f''
2S4.column chromatography was used

with Fluka kiessel gel 60 as stationary
phase and suitable solvents.

IVledium pressure nercurY lamP

(250), and wave length (313' 335,365) was

used to irradiate the reaction mixtures in
a pyrex vessel reaction. AII the reaction
rnixtures were carried out under N2 gas;

and room temperature.

9, L0-Dibromo - phenanthrene :

A solution of phenanthrene (B.D.H
Chemic:rls) (1.78 gm) in cyclohexane (10

ml) was mixed with bromilte (1 ml) and

the mixture wfls stirred at room
temperature for 3 nrs. The product was

obtained by recryst:rlliz:rtion from
cyclonexane (1.9 gm,87o/o), m.p 87-88'C
(tit. (o g7'c .

9-Bromo, 10-methoxy pnenanthrene:

Bromo methoxy phenantn -rene
was prepared adding 9, 10-dibromo
phenanthrene (1.7 gm) (in mnthylene,
chloride (10 m1)) to sodium mothoxide
(sodiun 0.5 gm in methanol) dropwise over
30 min period. The mixture was reflexed
for anather t hr. The product was

obtained by recrystallization from

cyclohexane as lvhite crystals (0"55 gm;
35Y")m. p, 7 9-81'C 1li1.tul 80-81 "C).

Epoxidation of 9-Bromo, 10-

Menthoxy phenanfzene:

Phenanthrene epoxide was
prepared by rvflex of 9-Bromo, 10-
methoxy phenanthrene (1.45 gm) in
methanol (20 m1) in presence of sodium
aydroxide (0.2 gm) for 6 hr. 9,-tr0-epoxy
phenanthrene was recrystallized from
cyclohexane as white crystals (0.48 gn;
4l%) m.p 51-53 oC. Vmax. (film) 3020,
1610, 1510, 1300, 1290, 1200, 1020,860,
810, 670 cm-' . (Found: C, g7.g}o H,
4.5oh,, Cr+HroO requiras: C,, 86.57Yo; H,
5.19Yo.

Epoxidation of 9, 10-phenanthrene:

Phenanthrene epoxide was
prepared directly by reaction of 9, 10-
phenanthrene (0.9 gm) with dobenzoyi
peroxide (1.1 gm) in methylene chloride
(20 ml) under dry conditions. 9, lO-epoxy
phenanthrene ryns collected using silica
dry column. with 2:l cyclohexane and
mothylene chloride as solvent" The
product is rvhite crastals (0.22 gm;20o/o'),
m.p. 51-53 "C .

RESTTLTS AND DISCUSSIOh{

The epoxidation of 9, 10-
phenanthrene wls carried out by nvo
ways, First, rhrough cyclization of
halohydrins in presence of a base and
second routs through peroxidation of
carbon - clrbon double bonds by
paroxide. The first route gave higher yield
(24oh), even through it is three step
reaction.

The photochemical race on of small
intact nrolecules from large organic
molecules has inharent interost for a

variety of reasons. There are important
qyestions about the nature of the exited
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state, the energy utilization in the bond
breaking and the nature of the
intermejiates.

There are sevsral possible
mechanisms(s) for the ring opening of
epoxide by the action of the light, and
these depond on the sensitizer energy and
the solvent used in the reaction (Scheme-
2).

Scheme-(2)

The most frwquently proposed
structure for the C-e bond soission is a
biradicais" The formation of the alcohol
products due to C-O bond seission
involving either zwitterions cr biradical
intermediatcs, the yield was increased
sharply by the sensitizers. When acetonc,
Bromo-trifloroetherat or acetophenone
used as a sonsitizer, the stabilify of the
intermediates is incxeased (Scheme -3).

Yol. 8, No" 2, 1997

The nlcohols product which wns
produced by photochemical reactions
seams to be affected by the polarity of the
solvents (Table 1). The time of
intermediates which have analogotrs
strudture icrcases in going from
cyclohexane to bonsene the protic solvents
(ethanol and t-butyl alcohol). Thr nature
of that system leadi us-to expecf that the
9, 10-phenanthrene epoxide intermediate
might be affected by solvent polarity.

The life timd of the transient
formed by photolysis of phenanth -rene
epoxide increased with increasing solvent
polarity. flowever, the properties and
chemistry as ryell as machanistic pathways
leading to this biradical are not well
understood.

Thephotochemical reactions of 9,
10-phenanthrene epoxide with different
alcohols (Table 1) afforded different
products from the Cg-O and Cro-O bonds
rupture. The less polarity alcohole gave
less yield. No further identifications were
carried out to specify which bond was to
break (Scheme-2).

The photochemical of the
phenanthrene epoxide in asetone solution
was also studied. Acetone acts as solvest
triplet sensitizer. Irradiation of epoxide
under these conditiel afforded two
products : 2,2-Dimethyl, l,3-diexo 4,4-
phenanthrene deriv:rtive from the C-O
bond seission and an unidentified product
which rvns yieled from the fragmgntation
of unstable C-C bond rapture firoducts.
Nc further identification was carried otrt
becausts of the unstability of the products.

The high yield of the unidentified
product seems to be due to the C-C
carbon rupturs as the diamer of the
phenanthrene which was increased by
increasing the time (Table 2).

Table l, 2 shows that no prodtrct
was deter:ted lvithout ndding one of the
sensitizerr; which is lead us to pridict thnt
no photochemicnl reaction was occur ns

aresults of direct light absorption by
Phenanthrene it self (Scheme-4).
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R2R2C~~0+

the case in the C-C bond cleavage

intermediates.
The :rbove re:rctions were rePeated

under the same conditions using thernral
readtions by refluxing the mixture for six

hours. A traco products of alcohols were
detected with the photoreaction gave a.

high selective yield (Table 3).

〇
ヽ
r

鳳 二出
OH OEt

向 向
Me Sやt  oHQ(cD3
0  0

向 向

I ROH

R0 0H

R:R2C=0+ 
働

Rl=CIL,R2=ph;Rl=R2=ph

Scheme-4 Wechahistic PathwaYs of

photochemical reaetions of phenanthrene

epoxide

The activity of the phtochenrical reaction

of the carbonyl comPounds (is a

sensotizers) might be depend on several

factores; nature of triplet excited,state
(Tr), nolecular structure, dissociation

energy of the bond, and nature of the

solvent. Triplet state (T,) of (n-z*)
transfer leads to an active photoreduction

r*) transfer leads to an ,0L.,
processes. The (n-n*) transfer ofcarbonyl
group will give an electrophilic atorn and

the(n 7r*) trnnsfer rvill give a

nucleophilic.
The photochemical re:rctions of 9,

10-phenanthrene gave products only from
cleavage of C-O bond of epoxide ring. No

evidence was obtained for the formation of
a product from C-C bond cleavage

pathway. The phenyl group might be

resposible for this mech:rnism since it
provides greater stabilizntion of the ionic

intermediates from C-O bond repture.
The high yield of the unidentified

product perhaps suggests to us that the /
less st:rbilized intermedi:rte underges self-

fragment ion due to its unstability as was

(4)  cH5＼

CH3/

(7)

.(6)

Scheme (5) Chemical strusturst of the products
ItoT

CONCI.,USION
l

g, 10- Epoxy Phenanthrene \ilas
prepared and irrndiated in the presence of
a number of different catalyst and
solvents. It was expected that the alcoholic
solvents give products of an alcohols as a

result of C-O bond seission, on the other
hand reactions with ketones give products
as i result of C-C bond seission. The
cilcohol give the expected results, but the
ketones did not. The product of ketones
was a products of C-O bond seission too.
The high percentage of unidentified
products (rvhich rvere dilTicult to separate)
were due to C-C bond seission. The
photochemic:rl reactions of Epoxy
phenanthrene needs further investigations
to improve the conditions, and study the
mechanisim.
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A:Acctophcnonc, B:Boron trifluoroethirrate, C:Acctone.

レbl t RO_λ r,97

Table l:IoR spectroscopy and C.H

analysis of the products.
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Forrrrula m.p.°C I.R vDI.、

(Cnfl) Ｃ．Ｈ．申
CrrHrror 72.74 2980(め,1590,

1450,1390,

(ArH),114
0,1080(C‐ 0)

Found:C,79.0;
H,6.9
Requires    C,
8Q9:H,6.3%

0) CrcHr.Oz 109.111 3420‐340(0‐
Iう,2960,

1210,1190,112

0,1020,900,84

Found:C,81.5;
H,7.6
Requires  C,
79.9;H,6.7%

CrsHuOz 115.117 3440‐3420,

2980,1590,1440

11201020_920

Found:C, 75.2;
H,5.3
Requires C,
19 4: lI 610/^

CrsfIraOz 103.105 2990‐2975,

1580,1480,

1450,

1140,1080,102
0_720

(0 CrsH:oO: 109.114 3010-2980,

1410,1330,131

20,920,720

Table 2: Photolysis of 9, 10-Epoxyphenanthrenewith dilterg4! solvents under
Reaction Solvent sensitizer Time(hり

Of

irradition

Products Unidcnt

1

acetol!e trace
acetone A 9

3 :rcetorre A

4 acetone B 53

5 methylene
chloride
■letllylenc

ciJol・ide

C 43

7 nrethyleue
chloride

A

nretlrvlene
clrlorirle

B 63

ethyl nrethyl
ketorre

2 ln!ce

ethyl nrethyl A 4 tr.rce

ethyl nrcthl'l
kctone

B 4 tr.rce



スM″′RR

Table 3:Pho enanthrene with alcohol solvents under Nz

A:Acctophcnonc, B: Boron trifl uoroctharate, C:Acetone.

Tabl Therm hemical tio th10f9e 4 : lhermocnemtcal renctron oI y, ru-Lpoxyphenantnrene.
Reaction Solverrt Sensithe:・ Tinre Qrr)

of
irmdition

Products Uddcnt

1

1 acetone trnce

acetotre BFy'etlumte :5
-) lcetorte BFy'ethanrte

ethalol BFy'ethrrate
ethanol tmce
ethunol BFy'ethlnrte
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carbon-13 NMR of some Pharmacoloqically lmportant
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ABSTRACT

Carbon-13 NMR spectra of N-pro argyl succinimide, nine of N-(4-amino-2-

butynyl)succinimide citrate rvere analyzed. The effect of replacing the acetylenic proton

in N-Propargyl succinimide by. N-methylene substituted cyclic amines is discussed.

INTRODUCTION

A number of comPounds

containing both amino and ethYnYI

functions have been reported to posses a

potential pharmacological valuel.During
our investigations of acetylenic amine N-

oxides the NMR spectra of sottte acetylenic
tertiary amines and their N-oxides, N;'
alkynyl cyclic amines(3) N-propargyl
phthalimides (4) were reported. In this

work we report the carbon-l3 NMR
analysis of some N-(4-amino-2-butynyl)
succinimides which have been found to be

potent in blocking the motor eff,ect of the

muscarinic agent oxotremorine(5).

EXPERIIⅦENTAL

N‐propargyl   succinilnidel  was

prepared  according to the previously

reported method from the reaction of
propargyl bromide with soditrm
succinater.

N-(4-amino-2-butnyl) succinimides
2(a-j) were prepi'tred by lVlannich reaction
starting from N-propargyl succinimide,
paraformuldehyde and the appropri:rte
cyclic amines 2.

Oxidation of the acetylinic amines
with m-chloroperbenzoic acid produced
the corresponding tertiary N-oxides6.

The samples were prepared in 10

mm O.D. Wilmad NMR tubes in
deuteriochloroform. 2-Citrate was

dissolved in DMSO-d6 (L5-25y" w/rv).
A small amount of TMS was added

to the srmples ts an internal standard
whereas CDCI3 setYes as an intern:rl
deuteriunt loclt signal source.

The carbon-l3 NMR spectra were
recorded at ambient prob. temperature on
a Bruker WH90 DS spectrometer
operating tt NI22. 63 MHz. The broad-
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operating F* M22. 63 MIIz. The broad-

band proton decoupled 13C NMR spectra4

were run at a spectral width of 6KHz &
data memory size of 8K with pulse width
of 6 us., line braiding of 0.6 and pulse

delay of 3s. Gated tlecoupled spectra were

used for signal identification.

RESULTS AND DISCUSSION

ASSIGN1VIENT OF C-13 CHEMICAL
S}IIFTS:

Some general methods have been

used f,or the assignment in which
protonlted and non-proton:rted carbons

are e:rsily distinguished by different
realization times and comParison

throughout the series and also by the
previously reported data for analogous

compoundst's.
In N-propargyl succinimindesr, the

succinimide part showed trvo singlets at S

176.3 ppm and 28.3 PPm rvhich were

assigned to the carbonyl c:rrbon (C-3) and

to the CHl (triple triplet)(JCH=(135)) and

'J:5.2 Hz respectively as sltorvn in figure
( 1).

The second doublet of triPlet at 6
27.6 (2J:145.2, J:4.4IIz) rvas assigned to

the carbon (C-5), whereas the signal nt 6
77"1 (double triplet tJ:253 and 3J=4.4 Hz
was assigned to the protonated acetylenic
carbon (C-1). Nloreover the signal at 677.5

ppm rvas, ,assigned to the qu:rternary
carbon (C-2).

蹂
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Ｘ
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Compound x

2a    CH2う

2b    CH2

CH22c

CH2
/卍
N  :
＼
R′

'

2c

2f CH2

ノη
N  O

CH3

CH2

Replacing H in contpound (1) bY

methylene cyclic amine resulted in 2g

compound 2(n-j).
The spectrum of the N-ProPargYI

succinimide moiety in conrpound (2) rvas

assigned by analogy to contpound (l),
wherels that for the N-methylene cyclic
amine portion w:rs assigned by analogy to
the snme part in N-propnrgyl phthalimide
that was previously reported' (Figure 2).
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The assignment of (C-1) (both are

quaternary acetylenic carbon) was

conlirmed by the variation in their
chemical shifts. (C-1) had no or only very

small changes through out the series while
(C-2) showed a larger efTect (Table).

During preParation of cornPound

(2f), the 3,S-dimethyl morphline used as a

c-;clic amine was a mixture of cis and a

trans isomers. Accordingly the carbon-13
NMR spectrum of compound (2f) clearly
showed both isomers with the trans form
being rtore predominate (76%). The

major signals for the trans isomers are

indiclted in the table (the uper rorv),

where the dis isomer (24%) showed

different signals (the lorver row in the

table). Only the N-methYlene-3,5-

dimethylmoropholine carbons showed two

sets of signals (i.e. the cis/trans effect was

not transmitted to the succinimide portion
of cornpound (2f).

The carbon-l3 NNIR sPectrum of
N-(5-pyrrolidino-3-pentynyl) succinimide
citrnte (2.i) were annlyzed by analogy to

the other member of the series (2a-i). The

citrate portion of (2j) shorved two signals

for the carbon ofthe carboxyl group at 6

L76.8 ppm (COO carboxylate anion) and 6
171.8 ppm (2X COOH). The CHz and the

CHOH carbons gave signals :rt 6 42.4 ppm

and 6 84"7 ppm respectively. It is worth-
noting that the cottversion of cornpound I
to compound 2 resulted in deshielding of
the sig;inls for C-l and C-2 by 1.6+0.3

ppm and 0.5+0.6 ppnl respectively,

whereas the succinirnide carbonyl and the

CHz6 s (C-3 nnd C-4) suffered no or very

smnll effect.
Oxidation of the acetylenic tertiary

amines 2(a-j) with m-chloroperbenzoic
acid produced the correspottding N-oxides

which were unstable compounds and thus

their C-13 NiVtR spectr:r could not be

obtained.

んι&SS、 2f997

220200 180 160 140 120 100 80 60 40 20 0 、

Figure l. C13‐NPIR of N‐ Propargyl
DuccinIInlde.

220200 180 160 140 120 100 80 60 40 20 0

Figure 2. C13‐ NⅣIR of N(‐4‐Pipredino‐ 2-

butynyl)SuCCillilllide(2a)。
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Table 2. Carbon-13 NMR of N-(4-anrino-but-2-ynyl) succinimides.

C-1 C‐ 2 C‐3 C-4 C‐5 C-6 C-7 C-2｀ C‐ 3｀ C-4｀ C‐ 5｀ C-6｀ C-7｀ C-8｀ C‐9｀ C‐ 10｀

77.1 77.5 176.3 28.3 27.6

53.5 25。 9 24.0 25。 9 53.5
a 78.8 77.8 175。 8 28。3 28。 1 47.9

b 78.2 78.0 175。 7 28.3 28.1 43.5 54.9 34.8

31.02

24.4 26.4 53.3 19.8

32.6 25.3 52.9 19.6
C 78.9 77.8 175。 7 28.3 28.1 47.7 60。 9

d 78.7 77.7 175。 8 28.3 28.0 47.4 52.8

52.4

58.2

57。4

34。3 30。 3 34.3 52.8 21.8

66.9 52。 4
C 78.6 78。 2 175。 9 28.3 28.1 47.4 66.9

58.2

57.4 58.2

６

４

１

６

７

６

19。2

18.2
僣 78.3 78.0 175。 8 28.3 28.0

47.0

47.4

g 78.3 78.1 175。 4 28.3 27.7 47.4 28.2 28.2 60。 2 28.2 51.7 174.4 40。7 144

78.6 77.6 175。 9 28.2 27.9 47.0 51.9 51.9 51.6 168.3 21.3

l 78.1 78.1 175。 8 28.1 27.9 46.9 24.1 24.1 133.8 134.5 54.5 128.6 126.5 126.1
125.1

i彙
お 71.9 72.8 177.6 28.0 36.4 16.9 43.9 23.6 23.6

23.6 52.1

':IlliXture 100° /c CiSど髭trans isonlers
A大 〕BL 14 citrate
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ABSTRACT
Densiti s, viscosities for the binary mixtures of n-butanol+iso,_sec-, and tert-

butanol were measured at 303.15k, and then excess molirr volumes VE, Excess molar

viscosities 11" were calculated over the whole mole fraction range. The mi*ture exhibit

negative VE and qE rvhich suggest the molecular interaction between n-butanol and

other isomers of butanol from a sort of hydrogen bonding system, this behavior was

discussed on the bases of shape and position of Hydroxylic group of isomers of butanol.

Al-MustansiriYa J. Sci.

Excess Molar Volumes
of n-Butanol

INTRODUCTION

Excess molar quanities has

extensive - application in studies, of
molecular interaction in Binary mixtures
including those leading to _Hydrogen
bonds system form -ation(t-o. Butanol
isomers were used recently in automotive
fuel technology as oxygenated products(6).

The use of alcohol's as oxygenated fuel

based on Binary mixtures with other
gasoline fuel minimize the environmental
pollution. The present paper reports the

measurements of desities, viscosities,

excess molar volumes excess molar
viscosities of birrary mixtures of n-

butanol+iso-, sec-' and tert-butanol at

303.15K.

Vol" 8, No.2,1997

And Excess Visccosities of Binary Mixtures
+ lsomers of Butanol at 303.15K.

EXPERIMENTAL
Materials:

n-butanol, iso-butanol, sec-butanol,
and tert-lrutanol (Fluka. A. G. Pure grade)
were used without purification. Purity of
the Alcohol's lvas confirmed by the
density lnd viscosity measurements at
298.15K nnd found to be in good

agreement rvith the values published in
literature{7) ltante t1.

Alcohol mixtures were prepa -red
by weigthing out the two isomers using a 4

digits balance to yield the exact mole
fraction.

Vircosities were measured using n

suspendetl Ubbelohde viscometer (MGW
Lauda, W. Germeng). The bath
temperature w:ls controlled + 0.0lK
(Jobo, Type 3630 GB Germany). The flow
times were determined electronicnlly using
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an electronic timer (MGW Lauda' W'

Germany). with a precision of t0'01 sec'

(the flow time of pure alcohols are more

than 200 sec).
Measurements were repeated until

three consecutive reading differ only by +

0.02 sec. were obtained.

DensitY nrcflsurentents :

Densities of the Pure liquids and

binary mixture of the present systems

d Viscositi

Vol. E, No. 2, 1997

were measured at 303.15K with the

calibrated Density bottles (25.284m1),

temperature was maintained at 30C"

t0.01C". The nccuracy in the density

values measured using the density bottle is

estimated to be beiter than 3 " 10-{ gcm-3 .

meric Butanol at 298.15K。

and butanol isomer respectivelY, Pm is the

density ol'the binlrY mixture.
The experimental values of excess

molar vicosity nE at 303.15K for these

system are also given in tables 2,3 and 4.

The values of qE, of these binary mixtures
were calculated using the following
equation (4, 10-11).

rl"(.r)= n - - X,rl,- X,8,

where qr r1z and Im :tr€ the viscosity of n-

Butanol, isonter of butanol and of the

binary mixture repectively. The results of
rln, lre plotted in figure (2).

RESULTES AND DISCUSSION

The expe.:rimental valtres 'lf excess

urolar volume VE results obtained from

precise density measuremellts for the

systems n-butanol + tert-butanol, n *
butanol + iso - butanol and n - butanol +

sec - butanol at 303.15K are given in

Tables 2,3 and 4 respectiviely and plotted

in Figure (1).
The values of these binary mixture

were calculated using the following

equatione .

v.(cm,more,)=[+: Y).[Y H. J

where Xr and Xz ar€ the mole fraction of

n-Butanol and butanol isorner ' lVlr and

Mz are the molecular weights of n-Butanol

Trhle'l:Densitiesoirn tles η o re lso

Component p(8:e「
id)

p(lr:鮮
:le)7

η (ObSewed)
(Cp)

η (literature)7

(cp)

0.80600 2.381 2.379
n-Butanol 0.80667

Iso-Butanol 0。79789 0.79782 2.957 2.919

Sec-Butanol 0.80214 0.80260 2.771 2.700

Tert-Butanol .078089 0。78112 4.023 4。011
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mixtures of (x) tert-buta@
X p

(e cm''1

vo
(cm3 mole-r)

rl
(cn)

rl"(cp)

0.0000 0。80153 0.0000 2.30000 0.000

0。 1509 0。79869 ―tl。 1653 2.42206 -0.046

0。 3000 0。79516 ‐
Cl。 2415 2.58412 -0.052

0.4501 0。79169 Ю.3250 2.75918 Ю.045

0。 5501 0。78923 』。3600 2.87922 』.033

0。 7000 0。78533 ‐tl.3844 3.11228 0.028

0.8500 0。78068 ―Cl.3134 3.26634 0.014

1.0000 0。 77412 0.0000 3.12040 0.000

Nujim S. T.

Table 2 : Densities, vicosites, excess molar volumes VE, and excess viscosites r1t for
5K.

Table 3 : Densities, vicosites, excess molar volumes VE, and excess viscosites q" for
5K.

Table 4 : Densities, vicosites, excess molar volume VE, lttd excess viscosites qE for
5K.

The VE data obt:rined here for
binary mixtures of n-Butanol, isomer of
butanol indicate th:rt there is change in

"free volume" in the mixture compirred
with that in the pure components and the
interstital accommodation of isomer of
butanol in n-butanol structtrre lead to a
more compact structure rrnd to an

observed decrease (negative v:rlues) in the
excess molar volunres.

The negative devi:rtiorts observed

are attributed to the effect of the hydrogen
bond structure and this letds to a decrelse

in the excess ntolar volume. The more
negative virlues of VE for the mixture of
tret-butanol + n-butanol than mixtures of
iso-butanol + rt-butanol and sec-butanol +

n-butlnol as from figure (1) are a

consequence of il more interaction due to
the both smnller chain length and
geometrical shapes of tert-butanol thnn
iso-butanol and sec butanol rvhich
increasing the extent of Hydrogen boding
in the system. As the chain length of
isomer of butunol icreased the values of VE

becomes less negative and the positive

92

mixtures of (x) iso-butanol + [Ll n-butanol at 303.

X P
(e cm-r;

VE
(cm3 mole'r1

n
(crr)

nE(cp)

0.0000 0。80153 0.0000 2.30000 0.000

0。 14■7 0。 80042 -0.0150 2.28372 ‐0.0900

0。3004 0。 79926 Ю.0252 2.34143 -0。 1060

0。1518 0。79809 ‐0.0325 2.42911 -0.0920

0.5503 0。79728 ‐0.0348 2.19328 ―ll.0770

0。 7006 0.79605 Ю.0349 2.58900 4.0550

0.8503 0。79472 Ю.0230 2.68972 ‐0。0280

1.0000 0.79330 0.0000 2,79143 0.0000

mixtures of (x) sec-butanol + (1-x n-but:rnol nt 303.15

X P
(t cm'31

VE
(cm3 mole-r)

rl
(ql)

n"(cp)

0.0000 0。 80153 0.0000 2.30000 0.000

0。 1503 0.80131 ‐0.0135 2.30154 -0.029

0.3002 0。 80106 ‐0.0230 2.31508 ‐0.046

0.1501 0.80077 ‐0.0284 2.334062 -0.051

0.5502 0.80054 ‐0.0270 2.3`498 -0.047

0。 7002 0.80016 ‐0.0225 2.40952 ‐0.033

0.8502 0。 79977 ‐0.0158 2.15606 ‐0。017

1.0000 0。 79930 0.0000 2.50360 0.0000
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elTect becomes more important than the

negative" This behavior is similar to that
reported for various alkalrols and n-

alkanes(l2). The intenaction sequence in

mixtures, tert-butanol + n-butanol > iso-

butanol + n:butanol + n-butanol > sec-

butanol + n-butanol.
Excess viscosities r'1t are shown,

figure (2), with neg.:rtive lobes indicate the

increase interaction on mixing the two
alcohol's, leading to a decrease in the
viscosity of the binary mixture. Figure
(2a), with positive lobe at high mole

fraction of tret-butanol indicates that no

molecul:tr interaction occtlr or no

hydrogen bounding interaction due to
high concentration of tert-butanol and

high steric elTect of the tltree methyl
groups which reduce the extent of the
[yO.bgen bonding. The v:rlues of VE

reflect the molecullr interaction while the
excess viscosities affected by both, the
tength and the geometrical shape of the
molecvle, that is why the minimum values

of VE and qE appear at two different mole

fractions.

0.20

0.00

vE-

-0.20

-0.d0

-0.60

\ 
--b:

\t
\*/

0.00 x 0.s0

Figure 2 : Nlixtures of (a) n-butanol * te6-5uhrr;,
(b) n-butanol + iso-butanol and (c) n-butanol * sec-

butimol )at 303.15K).
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Figurc I : Mixtures of (a) n-butlnol * tcrt-butanolr
(b) n-butanol + iso-butanol and (c) tt-butanol * sec-

butanol (at 303.15K).
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ABSTRACT

The reaction of dimethylmethoxymethylene malonate with 2-aminopyridine,

hydrazine hydrate, hydroxylamine hydrochloride and O-phenylenediaminl are

reported. Spectral and analytical data were used to confirm the products structure.

INTRODUCTION

Pyrido (1,2-a) PYrimin-4-ones,
isooxazolines and pyrazol-S-ones played a

vital role in many biological processes(''t

and their wlle applications as plant
growth regulators, dyes and corresion
inhibitors(o.

Some reactions of dimethYl
methoxyomethylene malonate have been

reported previously of above anologous

heterocyclic ring systems of biological
interest(7).

In conjuction with our studies of
reaction of dimethYl

methoxymethylene malonate

compounds(8), we thought it might be of
interest to extend this work to the
reactions dimethyl methoxymethylene
malonate with some various nitrogen
compounds.

RESULTS AND DISCUSSION

2-Aminop'yridine condensed easily

with ester(') in the presence of
polyphosphoric acid (PPA) giving a

quantitative yield of 4H-pyrido (1,2-a)
pyrimidin-4-one(II) Schemel.

Isooxozolone(Il!, pyrzol-5-one(W)
and dimethyl p-(O-aminoanilino)
methylene malolrate(V) were obtained
respectively by heating the corresponding
amino compounds e.g. hydrzime hydrate,
hydroxylamine hydrochloride and, 0-
phenylenediamine with alcoholicsolution
ofthe ester (1) for 3-5 hours.

The structure of the sythesized
compounds (I-Y) have been identilied by
elemental analysis and spectral data (IR,
UvI, HNMR, 13CNMR;.

The spectnt data provide evidence
in support of structure (tr-V) for these
compounds in which characteristic bands
in the regions 1720-L745 cm-r and 1580-
1650 cm-r which are attributed to ester
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aarbonyl group and C=C together with
the C=N vibrations respectively, while the
C-O stretching vibrations appeared in the
region 1640-1680 c*-' as strong bands.
The NH bending vibrations for
compounds ([-V) appeated in the region
1580-1590 cm-' are attributeri to the NH
defomation coupled with C=C stretching
vibrations. Furthermore, their spectra of
the compounds (II-IV) shorved two bands
in the region 1155-1175 cm-r and 1250-

1300 cm-' attributable to C-O-C
symmetrical and asymmetriccal stretching
vibrations. All the spectra displaced bands
in the region 3290-3400 cm-l :rttributed to
NH stretching vibrations.

The 'HNMR data shorved a singlet,
at 6 2.20-4.00 which was integrated for'
three protons, this was assigned to methyl6
ester group in sythesised compounds. A
singlet at 6 7.30-9.09 expect a doublet in
compound (V), integrateil for one prcton,
was assigned to vinylic proton at position
2 or 3 with respect to compounds (I-V).
Furthermore, the presence of aromatic
and NH or NH2 protons espacially in
compounds (III) and (V) rvas established
by the signals 6 6.75-8.10 and 6
7.50,3.68, 10.88 respectively.

The carbon-l3 NIIIR spectra of
compounds (U-V) showed the right
number of carbon-13 signals. Single
frquency off-resonance as rvell as the
known chemical shift rulese rvere used to
confirm the assignments of the carbon
atoms. FOr the compound (II), the most
low field signals at 6159..1 ppm which
showed unresolved triplet (long range
coupling 'J) ia assigned for C-2. The
carbonyl carbon showed signals at 6 165.3
ppm 6 153.6 showed unresolved long
range coupling is assigned to C-9 which
deshielded by two a-nitrogen atoms( sp2

nnd sp3 nitrogen). The shielded sp2 cnrbon
at 105.2 ppm was assigned to C-3, this
shielding is caused by p-nitrogen effect.
Similarly C-8 was assigned for 6128.9 ppm

, C-6 was assigned to 6 117.0 ppm. The

remaining signals at 6125.9 and 6 139.3
ppm were assigned for C-5 and C-7
respectively.

Similarly, "C NMR of the
remaining compounds (III-V) were
investigated and supported the proposed
structures (III-V) (see experimental
section).

`

Scheme l

EXPERIIⅦENTAL

All rnelting points were deterΠ lined

with a kOfler apparatus and uncorrected.

IR for Nlljol mulis were obtained with Pye

Unicanl SP_2000 spectrophotometer and
the UV specti・ a were recorded in lnethanOl

on    Pye    unicaln    SP   8‐ 20
spectrophOtometer. lⅡ  and 13c_NPIIR
spectra were recorded on a Brucker WH
90 DS  spectrophotOmer equipped with

ガ 習 霜 適

0障3篭
翼置 犠 ∬ :壼:1驚

interna1 loke. Allalyses ofthe compounds

were carried Oll a CⅡN analyser,type
l106(Cal・ bO Erba).
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Dimethvl methoxvmethvlene malonate fl)

A rnixture of dilnethyl malonate

(153 mmol)and freshly distilled ethyl
formate(470 mmol)was added to sodium
metho対de(prepared from 160 mmol)of
sodium alld 150 ml of methanol)and
heated  at  renux  for  4 hours, then

eVa,Orated to dryness.The resdue was
suspended ill dry ether(100 ml)and
dimethyl sulphate(155 mmol)Was then
added slowly and the reaction lnixture

stirred at room telnperture for 48 hours

and rllteredo The precipitate was washed

with  ether,  flltered and the flitrates

evaporated   to  give  bro、 vn  crystals.

Recrystanizatictn from pentalle‐ether gave

compound(1)as whtte crystalHne solids

(55%)(m.p.34‐36°C)Vmax,1740(C=0),
1650(br,C=0),1595(C=C),1180 cm‐ 1(C‐

0)。
lHNMR(CDC13),3.61(s,6H,OCH3),

8.5(s,lH,Villyl)。          ~

4Ⅱ―Pvrido(1.2‐ a)pvrimidin‐ 4‐ one f!!〕 :

A xiture of 2-aminopridine(25
m・nol),ester(1)(25 mm91)and six fold
excess(by weight)of polyphOsphoric acid

was heated at steam bath temperture for 3

hours  with  mechanical  strringo  The

reaction product was  poured into ice‐

water Πlixture and the light solid formed

was conected,washed with cold and dried

at 60 
°
(Co Recrystallization fl・ om ethanol

gave(92%)yidd Of the dde compound

(II)aS Wllite crystaヽ mop.111-158° C.

(Found,C,57.9;H,3.7;N,13.4 requires
C, 58.8;Ⅱ,3.9;N,13.7%);Vmax,1720
(C=0), 1640 (C=C), 1580 cm‐

1(C=C,

C=N); λmax(MeoH),255 alld 268 nm;
lⅡNMR(DPISO― d6),δII, 9.09(s,lH,2‐ Ⅱ),
9.3(dd,J=9・ 0,2。0, lH,5-H),7.8-8.1(m,

2H, 6‐H and 7-H),7.5(dd,J=9.0,1.2,lH,

8‐H),4.0(s,3H,OCH3);δ C,159.4(C‐ 2),
105。 2(C-3), 15.47(C… 4),126.9(C‐ 5),117

(C‐6), 139。 3 (C‐ 7), 128。 9 (C‐ 8), 153.6

(C=N),165.3(C00CH3(,52.1(C00CH3)。

んιあⅣο.λ ′997

4_n/1ethOxycarbollvl isoxazolin‐ 5‐one fIII):

A so11ltion of NI120Ho HCI(0。 15
1nOl)in、vater(15 ml)waSadded to the
solution of tile ecter(1)(0。 l m01)ill
mathanol(100 nll)and the rnixture was

heated tO renux for l.5 hr. The residue

From the solvent evaporation was taken up

in water(80 ml)｀ and after cOoling in ice,

the_isoxazolone(IⅡ O waC rIItered oF and

recrystallized fronl ethano1 760/0.mop.186‐

188 °C(folmd,c,41,Ⅱ ,3.62;N,9。 44
requires C,41.96;H,3.50;N,9,79%);
Vninx,1745,1728(C=0),1650(C=C),1580,

1550 (δNH)'3300-3250 cm~1(NH);
λmaX(MeoH),283,and 2`8nm;lⅡ NMR
(DMSO― d6);δH,5.3(s,lII,3-Ⅱ ),2.2(s,
3Ⅱ,OCⅡ3),7.5(s,lH,NⅡ ),δc 151.9(C‐
4),  85.7 (C-3), 170.5 (C‐5), 162.3

(C00CH3),50.8(C00CH3)・

4-ⅣIethoxvcarbonvI DVraZOl… 5‐ one(Iルη:

A mixtllre of ester(1)(25 mmol)

and  hydrazille  hydrate 99‐ 1000/0 (30
mm01)in 20 ml oね bsolute ethanol was
renuxed fOr 3hrs. Removal ofthe solvent

and eXCess Of reagent under reduced
pressure  gave t yeHow‐ orange  residlle。

Recystaliza ‐tion  froFn petroleum ether

gave 72&ofcompouno(IWЭ  omop.244‐ 246
°C (fOund,c,41.96;Ⅱ ,4。45;N,19。 84
requたs C,42。25;H,4。23;N,19。72%);
Vnax,3380-3400(NH),1730,1680(C=0),
1550(δ N―H),1365(C‐ N),1600,1590 cnl‐ 1

(C=C),λ max(MeOⅡ),256 and 285 nm:
lⅡNMR(DMSO― d6);δH 7.3(s,lⅡ,3‐H),
3.65(s,3H,OCⅡ3);δC 91.1(C‐ 3),139。 5
(C‐4);165.0(C-5),164.7(C00Ch3),49。3

(C00CⅡ3)o

Dimeth‖ 8‐ (o¨ aminOanHho)melhy‐ lelle
mttonate(η :

Am破 tllre of ester(1)(25 mmol)
and o‐pllenylene diamille(25 mmol)in 20

1nl of absolllte ethanol was refluxed for

5hrs. Evilporation  of solvent g6tve pale

ye1low  residlle.  recrystallization  from

ethanol (Chal・ COal) gaVe  860/O  of
compound(V)as hght ye1low crystals m.p。
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222‐224°C(Foulld, C,5`.86,H,5。 12;N,

11.64 requires C, 57.60; H, 5.69; N,
11.20°/o),Vmax,1720,1680(C=0),1645,
1600(C=C),1560(δ NH),1500(C=N),
3290 cm‐

1; 
λmax(PIeOH),295 and 338

nm; lHNMR(CDC13);δ H,3.68(s,2H,
NⅡ2),3。75 and 3.85(s,6H,20CⅡ3),6.75

(m,4H,aromatic),8.45(dd,lH,宙 nylic),

10.88(dd, lH, NH), δC 51.3 and 51.5

(2C00CH3), 92.9(宙 nyliC =Ch‐), 154.6

(ⅡN‐CH=), 127.8(C‐ 1｀ ), 126.7(C‐ 2｀ )
177.8(C‐ 3｀ ), 120.1 (C-4｀ ), 138.2'(C‐ 5｀ ),

119,0(C-6｀ )。
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ABSTRACT

The purpose.of this prrper is to study:the Geometrical properties of four minor

forms of the Desargues proposition. It is found that all minor Desargues and their duals

are equivalent if and only if, P' and L' has the same number of element.

INTRODUCTION

Let (1,2,3)and (l' ,2' ,3') be anY hvo

triangles in a projective plane rc. If [11'],

[22'l and [33'] are concurrettt, then the

two triangles are said to be perspective

from a point. In symbols,

O=[11']n[22'lnl33'1.
If [1 2] n [1' 2' l=3",U31 n [1'3'1=2"
and [23]n12'3'1:1"
form a collinear triPle, denoted bY

(1",2" r3") the two triangles lre said to be

perspective from the line 11"2"1. Hence the

proposition of Desargues' denoted by D,

may be stated as follows :
If two triangles are PersPective

from n point, they are perspective from n
Iine, and their dual: If trvo triangles are

perspective "'rom a line, theY are
perspective from a point.

IVIINOR FORMS OF THE DESARGUES
PROPOSTTION.

t.

Let P={l,2 13rl'r2'13'17" r2" 13",0\ be

the set of points tnd
a= lll" l,l2"l, [3"], [01, IU, [2l, [3], [1'1,

[2',],[3',I]
be the set of line then :

Simple minor Desargues
D.e(3 ! i)(i ePX{ItilXlil eL)}).
other minor forms of Desargues, may be

formulated as follows:
minor Desargues Dp,c>lP'cP such that
il[i] for e:tch ie P' :rnd [i]eL.

99



TowJiq L. N. M.

If F' has two elements them we

called : double simPle Desargtres.

Drur where i*j and i[il. (P' represented

{ij})
If P' has three elements thelt we called :

triple simple Desnrgues .

D1i;,r4 where i*i*k+i and il[i],kl[il. G'
represented {ij,k})
lf p' has four elements th'e.: we called

:quadruple simple Desargues.
Dt,j,,.nt where ii,k,h are different and il[i],
kllil, hi[i]. (P' represented {ij,k,h})( see

Table 1).

DUAL DESARGUES;

If trvo triangles are PersPective
from a line, they are perspective from a

point.
Simple nrinor dual Desargues

D 111<+(3 ! i)(i e F)(iIIi] )(til e L).
Other minor forms of dual

Desargues, mfly be formulrrted as follows:
Nlinor dual Desergues
Dyc>fL'cL such that il[i] for each [i]eL'
and ieP. (see Table 2).

THEOREM 1 I

In rninor dual Desargues D 1,, L'
has at most four elements such that no

three of which are concurrettt.

PROOF

If L' is an empty set then we get

dual Desnrgues proposition. Artother cases

L' has at most four elements since, if L'
has more than four elenrertts we get at
Ienst two distinct lines thnt tre incident

with two points. Which is a contradiction
by axiom (i) and (ii) of projective plane"

Illustration, if L'={(U],[1'],[2"],[3"],
[O]] then rve get the line

[Oln[2"1 ={O,2"} nlso IO]n[3"1=1O,3"]
Now if L' has four elements no three

of which flre concurrent also, if L' hns

three diagonal lines of a complete
quadrilateral are not concurrent. We
illustrate by the following example;
If 1'=([1],[2"],[3"]] we remark that

the elements [U,[2"],[3"1
represented the diagonal line of a
complete quadrilateral l2']1

lol [3'lu'j-

COROLLARY I

There exist only 65 minor dual
Desargue.s.

PROOF

Type I: Simple dual Desargues.
There exist only ten simple dual Desargues
is as follorvs:

Dlrp>(3!i) (ieP) (il[il) ([i]eL),
Also, we hnve the following type obtained

from definition of minorfl, theorem 1 lnd
axiom (i), (ii) of projective plane.

Type II : Double simple dual
Desargues.

D 11i1,1;l1where i+j Ii], iIlil, jItjl, til;t[i]
with ijeP and [il,[jleL'(L' represented

{ [i], Li I ]).
Type III: Triple simple dual

Desargues:

D,,r.u,,,*,, rvhere i*j;tk;ti,
[il*[j]*[kl;e[i] and jlil, klil, il[il, jILil,
kllkl (L' represented tlil,Lil,[k]]).

Type IV: quadruple simple dual
Desargue:; :
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0 2′ 3 3′ 1 2″ 3″

1 0 3′ 2′ 3 2 3″

I 2 0 3 3′ 3″

[2′
′
l 〔3′
′
1 I ，

´ 〔3′ l pl 〔Ol

2″ 3′
′ I 1 2 3′ 3 0
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″
“
s″ッ
“
I SCi

51‖
,ロトは1,ぃりWhere il,k,h are difFerent and

lil,ll,Ikl,Ihl   are   different   and
iIIilJIlil,kIIkl,hIIhlJ〔 il,k〔 il,h[il。

(L′ represented{【 il,日 l,Ikl,[hl))。 (See Table

2)。

Now, we relate the lDesargues proposition

to their duels。

THEORED12.

Dl is equivalent to its dllal

PR00F

/ヽe have t6nly to show that Dl

implies its dual D.l.

レbi t氏0、 2199ア

TⅡEOREM 3.
All simple minor dual Desargues

are equivalent.proof

We  prove  this   theorenl  by

changing[i10f D‖ with respect to D‖ ⇔

(∃ ![il)([il εL)(illil)i8P).

Now,a consequence of Theoren1 2,3 is the

fo1lolving theorem。

THEOREM 4。
All silnple FninOr Desargues and

their duels tre equiValent.

THEOREM 5。
Dll,1,l iS equivalent to its dial。

.

PR00F

マVe have only to show that Dll,1′
)

implies its dual D{1ll,111}・ ThiS States that

for   7   1ines   IOl,[11,121,131,

11′ l,12′ l,13′ I  with [1]∩ 11′ l,[2]∩ 12′ l,
131∩ 13′I   I〔 Ol,12〕∩[311[1′l   and
[2′ l∩ 13′111ll tllat the lines

ll″]=I(12′ ]∩ 13′1)(121∩ 131)],

12″ ]=I(3′ ]∩ 11′ 1)(13]∩ 111)l and

[3″ l=[(11′ 1∩ 12′])(11]∩ [21)l are COncurrent.
Derlning     the    points     l,2,3,

1′ ,2′ ,3′ ,1″ ,2″ ,3″  as in Fig 2, we will

tranSfOrin D{1ll,ll`ll ill tO the converse of

E)111,1,1)。   If l″ ,2″ ,3″  are collinear then

lll′ l,122′ ],133′ l are COncurrent.Now,to
der市c  this fl・ om D{1,1,}, We defllle

O=133′ ]∩ 122′ l,

This  states  that  for

101,[11,[2],131,11′ l,12′ l,13′ l,

111∩ 11′ l,121∩ 12′ ],13〕∩[3′ II[01,

13′ ]∩ 12′ l11ll that the lines

ll″ l=〔 (13′]⌒ [2′ ])(13]∩ [21)l,

12″ l=I(131∩ [11)([3′ ]∩ 11′ 1)l,

13″ ]=〔 (11]∩ [21)(11′】∩[2∩1)]
are collcurrent.

Defining the points 1,2,3,L'',2',3',\",2" 13'

as in Fig tr, we will transf,ornt

D 1,1 in to the converse of D1.

If lu ,2" ,3" are collinear them [11']'
122'1, [33'1, are concurrent. Now to derive
this from D1e w€ defitre
O: [33'l^ [22' l, i"' :lO1 

] n [2'3"]
and Bet, upon applying D1 to the two
tri:rngles (1,2,3) and (1"',2',3'),
2":([Of n {13]) I[1"'3'1, l"'112" 3'1

=U'3'l and further
1"':[1'3']A12'3"1=1' which proves' the

desires conclusiori, Oi[1 1'l

7  1ines

with

Table 2

iOl 「2′ 1 『31 i3′ l 12′
′
! 13′

′
l

1 101 i3′ l
「2′ 1 βl 1′ i夕 l 12′

′
l

1 :21 101 [31 千2″ 1 i3′ l 12'1 」1′■
02″ 3′

′
1 2′ 2 3′ 3

12′
′
1 13''1 1 121 i371 i31 101

101

1″

Fig。 1.
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l″
′
=1011∩ 12′ 3″ l alld get,upon applying
Dll,1l tO the two triangles(1,2,3)and

(1″
′
,2′ ,3′),           2″ =(10】∩[131)

I[1′"3′ l,  1′
′′
I12′
′
3′〕==11′ 3′ l and further

l′
′′
=[1′ 2′]∩ 12′ 3′

′
]=1′  WhiCh proves the

desired coEICluSion,Oi[11′ ]・

Fig。 2

THEOREⅣ 16

All double sinlple of ininor dual

disargues are palr‐ wlse equl、/alent.

PR00F

We  prove  this theoreln  by
changing  li1 0r li1 0r bOth Of them of

D{『
l,薔】}With respect to elelnent of L
respectively such that:

D llil,UD Where lil≠ ll and jlttl,illil,iU]

(19iCP and[il,LilCL)。 Now,a consequence

of Theorem 5,6 is the follolvillg theorem。

TⅡEOREP17

All  double  sinlple  oF nlinor

Desargues and their duels are equivalent.

THEOREⅣ18

D{1,2,3}iS equivalent to its dual.

PR00F

VVe have only to show that Dll,2,3}

implies its dllal D{1ll,PLpl卜 This states that

for 7 1ines IOl,1ll,121,131,11′ 1,12′],13′]with

lll∩ 11∩l,121∩ 12′ l,131⌒ 13′ IIOl,

11′ l∩ [3′]1121,11′ ]∩ [2∩]1131 and

12′ l∩ 13′ ll[ll that the lines

11″ l=〔 (13′ ]∩ [2′])(131∩ 121)],

12″】=I(111∩ 131)(11′ |い [3′])l and ― ―
 ―

13″ l=I(111∩ 121)(11′ ]∩ 12′])l are cOncurrent.

Derlning the poillts l,2,3,1′ 92′ ,3′ ,1″ ,2″ ,3″

as in Fig 3,we wilitransform D(11,PIpll in

to the converse of E)11,2,3}・

I『    1″ ,2″ ,3″    are    collinear   theA・

[11′ l,122′ l,133′ l are COncurrent.Now,lo
derive this fl・ om D{1,2,3,,We derlne

_‐ 0=133′ l∩ [22′ l, 1″
′=101]∩ 12′ 3″l and get,

upon applyillg I)〔 1,,3}tO the two triangles

(1,2,3)and(1″
′
,2′ ,3′ ),

2″=(101∩ [131)111″
′
3′ l=[1′ 3′l and

l″
′
=11′ 3′ l∩ 12′ 3″]=1′  WhiCh proves, the
desired conclusioil,O1111′ ]

0

Fig,3

TⅡEOREM 9

AH triple silnple of lllinor dual

Desargues are pairtwise equivalent.

PR00F

VVe  prove  this   theoreln  by

changing[i10r懸 10r〔k10r anytwo of

them or lil alld[l and【 k1 0f D{‖ ,口 ,卜 1〕
with resrect tO elelnent of L respectively

such that: D{‖ ,uLトリ。Where lil≠ lil≠ [kl≠ lil
and j[il,ヽ Vitll iIIil,jIIil and Kilkl(11,kCP

and lil,lil,lklCL)。  Now,a consequence of
Theorem 8,9 is the fo1lowing theorem。
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TIIEOREM 10

A.ll triple sirnple of rninor
Desargues and their duels are equivalent.

TIIEOREIVI I1

' D1r,:J,o1 is equivalent to its duatr.

PROOF
We have only to show that D1r,zp,o1

implies its dual D 11,1.111,111,1o11. This states

that for 7 Iines [O],IU,[2],[31,U'1,[2'1,[3']
with
[1]n[1'],[2]n[2'1,[3]n[3']IlOl,
[1']n[3']I[2],[1']n[2']I[3],
[2']n[3']I[1] and [2"]n[1"]n[3"]I[O] tnat
the lines

[1"]=[([2']n[3'])([2]n[3])1,
[2"]=[([3']n[1'])([3]n[1])l and

[3"]=[([1'ln[2'])([1]n[2])l are concurrent.
Defining the points 1,2,3,1',2',3',
lurz"r3" as in Fig 4, we rvill transform

D 11,1,1r1,1r1,1o11 in to the converse of Drr,z.r,ot.

If L" 12" rJ". arg collinear
then[11'],[22'1,133'1 are collcurrent. Now,
to derive this from D1r,z,s,o1, we define
Q:[33']n[22'1,
1"':[Ol]nf2'3"1 and get, upon applying
D{r,z.r,or to the trvo triangles (1,2,3) and
(L""2"3',),
2":( [O f n [ 1 3l )I [ 1 "' 3" l, l"' lI2" 3' = [ 1'3' ] a n d

further
1"'=[1'3']nL2'3"1:1' which proves the
desired conclusiort OI[1']. o

N/o[. 8, llo" 2,1997

THEOREM 12

All quadruple sirnple of minor dual
Desnrgues are pair-wise equivalent.

PROOF
We prove this theorern hy

changing three elements from
{[il,fil,[kl,[h]] :r all these elements of '

D114,g1,1u1,1n11 with respect to element of L
respectively such that:

D 11,1,g1,1u1,1n11 rvhere [i],UI,[kl,[hl are
different :rnd i,k,h[i] with il[iljI[],
kl[k] and hl[hl 9ij,k,he P and [i],Lil,
[k],[h]e L). Norv, a consequence of
theorem 11,12 is the follorving theorem.

THEORENI 13

All qu:rdruple simple of minor
Desargues and their duels are
equivalent .

Now, :l consequence of theorems
4,7,10,13 is the follorving theorem.

THEOREM I;

All minor Desargues :rnd their
duels are equivalent if P' and L' has the
same nunrber of element.
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ABSTRACT

The aim of this paper is to investigate an infiinite generalized prolate spheroidal

transform involving functions of several variables. An invertion formula for this

transform has been established and this formula has been varified by an example.

INTRODUCTION

R.K. Gopta (1971) delined generalized

prolate spheroidal wave functions by^

\,0s)=(1,\r)EolNdffi ,
J

wher.r J,r*z .i+r(Ys) is the Bessel function of
Iirst kind .

The Hankel transform of trvo

variables has been delined by Chauhan

(1985) as 
2

-@@

Itt, +l = JJ*,t i(E,4I, (qs, )rr(tq )dqdr, ... (2

In this Paper, our aim is to
generalize this transform by investigationg

inlinite generalized prol:rte spheroidal

transform involving functions of several

variables.

. DEFINITION

The infinite generalized Prolate
spheroidal transform of several variables

is defined by the integral equation

傷―哺河。レ"ふ嘩 "輛0
where i, r[ N* ,n,. 

(yusu ) ,k:lr2r...rn are the

generalized prolate spheroidal wave
functions defined by (1) and the function

I(yr, yz, ....,Y,) and the parameters are so

restricted thnt the multiple integral3 is
absolutely convergevt.

INVERSION THEORY

If the inlilrite genernlized prolate
spheroidal transform of several variables
is defines by (3) then
(I/2XI(Or, yz, ...,y,)+ O) + I(0,, yz, ...,yn) -

o)l =
”

■

Ｒ・Σ
ロ

`｀

Lntyl・

NL,nL

ａ
ｒｉ‥Ｊ
一

ｄ
ｒ
ｉ
Ｊ
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一
ｒ］］′［
・一ω
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PR00F

Substituting   the  Values   of

ΨNヒ ,nヒ (ykSk),k=1,2,...,n frOm (1)in the

intergal equation(3).we get
n′ 、∝p∞ fol,y2'…'yn)撃  撃喜■学塾■三 二….榛かギ=進F嘲l"1軋 j二匈鼻0

JNk+巧
k+1°
l     yn"¨

……(。

where the multiple illtegrals(5)is
absolutly convergent.

Now、ve evaluate

I=∫ ∫̈J「l-16餞
4》
Q,ヽ
"¨
,哺 ム`2…軋

0 0 0

K・゙ X「Llに Dii¨IT=∫ ∫̈J聰
0 0 0

「 L_l NL..L

0 0 0

落島部
鋼

伊 様

X}幌瑚

へQ…丸 ,……・0
substituting yksk=zk(k=1,2,.¨ ,n),we haVe

I=ii…
1・
1ばつ∫01,お ,̈路可i… iギ鸞怜

滞
・
か
劇》哺

(濁讐
襲 …咄 も…軌

o,,4:,..., Q"i i...iru,rl-'to.a.=,(z*)ltlz,da2...q.."'(,

Term by term integration is

justilied due to uniform cinvergence of the
generalized prolate spheroidal wave
functions. The integral

i j... j nl=, rri'-"'Jn,.,," *, (z* )ldz,rlz,... rlz"

is convergent now we let

んι ι Ⅳα a F997

1,p2,・・・,pn)=

![lЩ
メ
・
…・ ∝
…
…鳥XSId38.劇≒    t

=くЩ.路Ⅲtソ,1島 風̈Π:4(dド ノ`(1・
+・L)ii…

iΠ
l・

(Z~''・ "JN、 .81.(2・》dZ:d2,… d2.∫ ∫..・∫Π:.101ド
:)

∫くム,y8"¨ ,ya)dy:dy=¨ dy.

Ц哺考
"=なかI嗣¨

‐ 午 耐くヽ
…
pL幌 可

then

bl'y2…y.)=2)・職.(、L)時:,p2… 'p口 )

By mellioll inversion furmula for n―

variables 131 the theOrem is conpletely

established.

SPECIAL CASES

(I)When Nk=+1/2(k=1,2,..,n)
in the derlnition(3)and uSing thcloelati9n

(1),We get   :

性…哺吼可i{躊
嵩島…2叱暉
L]

dyldy2…・dy:,..… .(9)

if we hve repl:rce f(yr,y:,...ryn) by

n r=, [JGJ sr (+;; r(i',:*'-), 
^i,t" '

i(y,,y2,...,yo)
nd $(s1,s1,...,sn) by f(srrszr...rsn) then
equation (9) becomes

i1r,,r,,...,r,,)=i i int=,[y*J,L*",,(y.s*)]

J 
(Y,,Yr,..., Y. ). tlytly... rly,... (10)

which is also a nerv result called Hankel
transform of n-variables. If we take n=2 in
(9) we get the result(2).
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(II)When NL=± 1/2 and〔

]:三

百丁「

〕

→ 0'

=ν 2げ Khly20…″n)+q+∫ KhJ"… Jn)~釧

=ν omfrCI・ TЦ恥ぶ押♪2~》
♂製判
and

c― le c―le c―い

MLttLф 拌嶋…(り

0(Sl,S2,・・・,Sn)ニ

Πl=1(Sk)∫ ∫…∫∫(yl,y2'… 'yn)Π l=1
0  0    0

〔  L帆 ヽ … 0

This gives the inversion formula for

Hankel transfornl of n… variables。

EXAルIPLE

Let∫(yl,y2,… yn)=Π l=1(y[1/2)

■
■

[" I
exp I -I (au / y* ) l,(nu > o,k = 1,2,...,n)

L*, J

Using equation (9) and mellion's
inversion formula of n-variables

,0(sr,sz,...,sn) can be easily evaluated.
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ABSTRACT
The study concerned rvith the biological behtviour that include (number, size

and location of secondary hydated cysts) of the larval stage of Echinococcus grunulosus
from camel origin in laboratory immunosuppressed nice by irradiation with (Cobalt -
60) or by splenectomy, and compared with control mice, after injection of protoscolices
intraperitonealy. The number and size of secondary hydatid cysts increased rvith age of
infection in immunsuppressed mice more than control mice. Irradiated mice had higher
number and size of secondary hydatid cysts compared lvith splenectomized mice. It
seemed from this study the irradiation with (cobalt-60i- \yas more. effective :rs

immunosuppressor on mice th:tn splenectomy.

i^dsrt

.,rl*i! U.,;;l (^+.3ll1111 g*LfJl tjr.;.rJ el.r: rlrcl) ch4 grtt ,,st;:Jt dJIJI i.*lJJl (&;:
6-!-rl (Protoscolices) i+loyl 1.;xJ3!l Oj. Dli 6a Echinococcus granulosus i.o,.-r1 i.s3*:!.ll

6r L,6:.i;l&J dr -Ltl dl,4-E*!i Jl (i .-6+$) Ltl ilili Lrcu ;rail 6;ljill s+lill .+J+31 d dt +ll

ruJl o.i 6rl$l c'1s3 eiJl ;.c l.:i Ot.riitt er.L+, ep !$13l ,J"lSYl a+-l,J rre .rlrjl . 6;s;*Jl i.o.l+,

6l;*ill uj 6rr.1;rff {"11 rii dlls . ;,,!JJl OlJli irl"+. C: L-,,1i., t"f-. i6"ll 6l;liJl cp J:sI f+-JlJ
gt*.i)Ll g.J*:ll 6i LtrSt or^ iF J+EJ .dl.r-hlt il,ai:,,*:t Oljji]l # !:c qA t"" J:sl f.B;.r,ii.i a..rj:"ff

4+$131 u*[$Jl e]+sJ rlr-cl oj i -;lJ cIJi 6ls3 dr -u\ dL,..ii*l ii- J55I OlJjill uP ,/*13JS'U oJ

. ili:s*I

,/

Hydatidosis 6;1, , .tl rlr3 Echinococcosis

6l*rYl C-rt Clri,i;.Jl.e-a.il1 i;.o ,# 6Lrrr'r,*r

s-L*Jl St-Ct l*ll gr.t ++-.+ gr.Jl3 LJIJ+:ll3

cts.piajl orj? tll+J3l 6l+Jl nretacestodes

Taeniidae' J-':tl futs;t gEJl Echinococcus

f .,lJ.-11 (ilsj-ill tS_; , *rt .. . (1)

L$"ll

&lJ-.h ,-.-" i;;.uall uHLJ$Jl o4-H r+

sJ ij!$..Jt &lJrll crl ftrlt qre Jl,:i.)l 4r*,tJJl

5 Y . t ) !$ s+*l Cl €LlJJl ,fe irLar .5lyll
ctS+-..rrJl rh g-----r.th,,.ar 6l ( .o ,t ,r
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ABSTRACT

The sim of this study was to prepare allergenic extrnct, from some species of
fungi included in M2 extract using extraction-solution, which can be used in skin test for
identilication offungal allergy. The potency ofthe extract was tested, an intraperitonial
sensitizing dose followed by intratrachial shocking dose rvere injected in 7 mnles (300-

350 gms) Guinia-pigs. The resultl showed a significant increlse in the nbsolute number
of eosinophils in periphral blood compared with the normal control. Histopathological
studies revealed an infittration oftraches with eosinophils and neutrophils leukocytes .'
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ABSTRACT
The present study of the pIIonotypic Asperugo Lo coners allits attributes and

detailed morphology. The plants of this genus are mostly creeping weeds with
quadrangular naccid stelns, and covered with strigose and hispid hairs.(Out ofthe

characteristics are the shape offlowering and fruiting calyxes which are connpressed and

with slnali secondary lobes between the l■ ain calyx lobes,presence of faucsl appendages,

pyrifornl 丘utlets and the way it connected with fruiting stalk.Pollen are often irregular,

faintly trisulcate, protandry and crossing are doΠ linant.These plants prefer growing in

a dump shaded places near water streames and rlelds and orchard with surplus of

irregation.
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ABSTRACT

Yeist isolates were recovered fron1local fruits after enrichement in Yeast extract

medium with 10°/O ethanol.Fifけ seVen isolates were obtained with characteristics

similar to yeasts of genus SrJc`力 αrθ″τvcaS,「rhese yeast isolates were divided into rlve

groups according to the degree of■ occulationo Seven isolates were suttected 10 further

characterization, six isolates(E6,E15,E37,E42,E弱 ,E64)Were fOuhd similar tO S
carθνおfαピ,while one isolate(E70)WaS Similar t6 S■ 32a″″1.The level o「 ■occulation was

studied in cori.elation with ethanol production. Isolates  E6 and E42 With Weak

■occulation property produced 4.7%and 4.5%(v/v)etha1101 respect市 elyo Whereas,
yeast isolate E64 With moderately■ occulation production 4%(v/v)ethanOl.On the other

halld,lsolate E70 With good■ occulation produced 4.3%(v/v)ethanOl as compared with

ethamol production oF standard strain S“ И
““
″,prOduced 3.9%(vメv)ethan01.These

results suggest the possibility of isolating goos floccculent yeast lvith good ability to

produce ethanol from local habitat.
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ABSTRACT

To ascertaiin the antibacterial activity of the non-organomercuial compound
(HgCI2), the IVI.I.C (minimum inhibitaty concentration) was used in liquid and solid
media. Two isolated of each E. coli and Staph oureus were used as indicaters for Gram
begative and Gram posative bacterie, Results obtained indicated that E coli was
naturelly more resistant than Staph- oureus. Resistant mutants isolated on nutrient agar
showed that the two isolates of E. coli were resistant, while only one isolate of S. aureus
showed resistance.
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