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INSTRUCTI ON FOR AUTH ORS

The journal accepts manuscripts in Arabic and English languages.
Which had been published before.
Author (s) has to introdlrce an application requesting publication of
his manuscript in the journal. Three copies (one original) of the
manuscript should be submitted. Should be printed by on the
computer by laser printer and re produced on A.4 white paper in
three coppice r,vith floppy disc should be also submitted.
The title of the manuscript together r,vith the name and address of the

author (s) should Uped on a separate sheet in both Arabic and
English. Only manuscript's title to be typed again with the
manuscript.

4. For manuscripts written in English, full name (S) of author (s) and
only' first letters of the words (except prepositions and auxiliaries)
fbrrning title of the manuscript should be written in capital letters.
Author (s) address (es) to be r,vritten in small letters.

5. Both Arabic and English abstracts are reqllired for each manuscript.
They should be typed on two separate sheets (not more then 250
w'ords each).

6. Figures and illustrations should be drawn using black China ink on
tracing papers. Tr,l'o photocopies (Plus original) of each diagrarn
should be sr"rbmitted. Captions to figures should be rvritten on
separate papers. The same information should not be repeated in
tables unless it is necessary and required in the discussion.

7. References should be denoted by a number between tw'o bracket on
the same level of the line and directly at the end of the sentence. A
list of references should be given on a separate sheet of paper,
following the international style for names and abbreviations of
jor-rrnals.

8. Whenever possible, research papers should follow this pattern:
INTRODUCTION, EXPERIMENTAL (MATERIALS AND
METHODS), RESULTS, DISCUSSION and REFERENCES. All
u'ritten in capital letters at the middle of the page. Without numbers
or underneath lines.
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ABSRACT
The objective of this study was to determine the effect of sucrose and

other combined chemicals on enucleation of immature goat oocytes. One
thousand and thirty fbur immature goat oocytes were harvested from caprine
ovaries. Then, oocytes \,vere treated with diftbrent concentrations (0, 3, 6 ancl
9 %; w/v) of sucrose either alone or combined with 0.1 pglml colchicine, l0
prM/rnl'strontium chloride (SrCl:) or a mixture of 0. I pg/ml colchicine and I 0
prM/rnl SrCl: (l:l;v':v) for no longer than l8 hour incubation. Percentages of
enucleation \\'ere assessed and data were statistical11'analyzed.

Six percent sucrose treatment har,'e the best results fbr enucleation of
immature goat oocytes as cotnpared to all treated and control groups. Also,
combination of 6 0Z sucrose with 0.1 prglml colchicine give results better than
the other combinations. These findings suggest that the possibility for
enucleation of immature goat oocytes were used as a recipient for nuclear
transplantation later, and sucrose treatment was considered as efficient
enucleation method and non harmful for immature oocytes. Further rnolecular
biology and biochemical studies are recommended to identiff the mechanism
by which sucrose aff'ect the genetic material and achieved enucleation.
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Enucleation of lmmature Goat Oocytes Pretrcated lYith Sucrose

Nluhammacl Baqir Nt.R. Fakhrildin, Mohammed R' Abdul- Majeed, Ayad M' A'
Fadhil, Mohammad A. Ibrahim, Mahmmod. H. Hammash
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INTRODUCTION
Cloning mammals by consecutive enucleation and nuclear

transplantation began more than twenty years ago, yet the basic biology
underlyin-e this process remains unclear ( 1). Cloning involves the transfer of a
nucleus from a multicellular ernbryo, fetal, or adult cell line into an

enucleated metaphase Il (M II) oocyte (2). Investigators reported that the rates

of enucleation in rabbit varied from 60 % (3) to 70 Yo (4). Relatively, rates of
enucleation are high (60 %,7 4 %o, and 68 %) in each of the species cattle, pigs
and sheep; respectively (5-7).

The success rate of cloning is so low? due to variation of nuclear
origin, variation of culture media conditions, factors that not fully understood
(8), selection of recipient ooclte, failure in nuclear reprogramming (9), only a
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few peicent of any cell population are 'cloning competent' or simply because

of technical problems. It is likely that many technical factors such as cell
cycle, oocyte activation and chemical agents affect development of cloned
embryos ( l). However, cloning by nuclear transplantation has been developed
in several species involving goat ( l0). The goat is a convenient domestic
species for current biological investigation and application because it has

diversified prodr-rcts of commercial value and relatively short gestation period
( I 1).

Goat selection and reproduction have resulted from using conventional
methods of natural mating and artificial insemination. Genetic improvements
resulting fiom these are usually slorv. Innovative developments in
biotechnology rapidly propagate superior genes, offering hope for modeling
and designing animals to flt rnarket and environmental requirements (ll).
Although maturation/meiosis/mitosis - promoting tactor (MPF) activity
during oocyte maturation is maxirnal at both metaphase f (M f ) and metaphase
II (M Il) oocytes (12). It i.i,'as believed that the M I oocytes may be more
suitable than M II oocytes as c1'toplast recipients, and the use of M I oocytes
ensures donor nucleus exposure to high levels of MPF activity for a longer
time (9). Miy'oshi et al. (13) mentioned that the Iv{ I oocytes may reprogram
somatic cells nr"rclei as well. There are no reports has been tested in goat.

Therefore, this research was designed to investigate an efficient method for
enucleation of irnmature goat oocytes by using dift'erent concentrations of
sLlcrose either alone or in combination rvith colchicine and/or Strontium
chloride.

MATERIALS and METHODS
l. Collection of ovaries and immature oocytes

Ovaries \,vere collected trom goats w'ith dift-erent stages of estrous
cycle slaughtered in local abattoir. Collected ovaries were located in
special container that contains phosphate buff'er saline (PBS) enriched with
lXl05 IU penicillin and 100 pg/L streptomycin, and transported to the
laboratory within no more than 1.5 hour under temperature of 30 uC.

Within laboratory, the ovaries rvere w'ashed tr.vicely by TCM- 199, then,
large follicles were selected for aspiration of immature oocytes by using
G-21 needle connected rvith 5 ml syringe containing 0.5 ml of PBS (14).
After microscopical examination of immature oocytes, only very good
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ooc:ytes were taken and washed rvith TCM-199 and prepared for
enucleation ( I 5).

2. Preparation of chemicals for enucleation
a- Sucrose (hy'iertonic solution): final concentrations (0, 3, 6 and 9 o/o; wlv) of

pure sucl'ose were prepared within PBS, then, filtration was achieved by
using millipore filter (0.22 pun; Acrodisc-DLL, Gelman Sciences).

b- Colchicine: a tablet of colchicine (0.5 mg colchicine; Colmediten; Kahira
Pharma. & chem. IND. co., cairo, Eg1'pt) r,vas dissolved in l0 ml of pBS
as slock solution and stored at 6-8 "C until later use. A final concentration
(0.lptg/ml) of colchicine was prepared and filtered by using millipore filter
(0.22 ptm; Acrodisc-Dll, Gelman Sciences).

c- Strontium chloride (SrCl):2.666 gm of Strontium chloride (SrCl2.6H2O,
Signra) was dissolved in I0 ml of distilled water to prepare stock solution
of 1 M Strontium chloride. A t-rnal molarity l0 pdWml was prepared and
flltered by using millipore filter (0.22 pm; Acrodisc-Dll, Gelman
Sciences).

3. Experimental design
Accordin-e to the t)'pe of chernical treatments, 1034 immature

ooc.ites divided into fbur rnajor groLrps as fbllo*s:
GroLrp I: 3zl8 inrmatLrre ooc)'tes treated u'ith various concentrations (0,3,6

and 9 Yo wlv) of sucrose.
Group Il:216 immature oocytes treated with various concentrations (0, 3,

6 and 9 % wlv) of sucrose supplemented r,vith l0 plwml of Srcl2.
Group III 213 immature oocytes treated rvith various concentrations (0, 3,

6 and 9 oh .',lv) of sucrose supplemented w'ith 0. I p-e/ml of colchicine.
Group IY: 257 immattrre oocytes treated with l'arious concentrations (0, 3,

6 and 9 %o wlt') of sucrose supplemented w'ith a mixture of I 0 plWml of
SrC12 and 0.1prg/rnl of colchicine ( I : I r':v).

4. oocy'te fixation and staining for examination of enucleation
Ciror.rps of denuded oocy'tes (10-12) rrere placed on each slide, mounted

rr,'ith a cover slide, fired with rnethanol-glacial acetic acid (3:l; Merck)
overnight, then, stained with loZ orcein (Sigrna) in 40o/o acetic acid. The
stage of nuclear maturation w'as assessed under high magnification power
(400X) of phase contrast microscopy and scored as germinal vesicle (GV)
stage, or germinal vesicle breakdorvn (GVBD) or immature (metaphase I)
stage with the chrornatin at the diplotene or diakinesis stage ( I 6).
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5. Statistical analysis
Means and standard error of mean (SEM) were determined from

crude data of all groups of immature oocytes by using standard statistical

methods. Then, analysis of variance (ANOVA) test applied to observe any

statistical differences among the trreans of all groups (17).

RESULTS AND DISCUSSION
In the previous two studies, \\'e achieved a safe and efficient

visualization and enucleation method by using sucrose for mature oocl'tes of
mice (18) and goat (19). In addition, Wang et al. (20) and Liu et al. (21)
reported that the use of sucrose for visualization and enucleation is non-toxic
and non-damaging for mature (metaphase II; M II) oocytes of mice and

bovine. Some investigators reported that the irnmature (metaphase I; M I)
oocytes may be more suitable than the N{ II oocytes as cytoplast recipients,

and the use of M I oocytes ensures donor nucleus exposLlre to high levels of
maturarion/meiosis/mitosis - promoting tactor (MPF) activity for a longer

tinre (9). Although, Campbell et al. (12) reported that the MPF activity during
oocyte maturation is marirnal at both M I and M II oocytes.

ln the present study, we studied enr.rcleation of immature goat oocytes

by using different sucrose concentrations as a safe material and as mentioned
above. After l8 hour of incubation of immature oocytes, best results for
enucleation (61 .61 yo), in this study, were obtained when 6 oZ sucrose is used

as compared to all groups of oocyes (Table 1). This result was considered

imporlant because no reports were obtained referred to enucleation of
immature goat oocytes as to our knowledge. In this study, enucleation was

achieved with high efficiency and without harmful effects on oocytes. In
contrast to the other methods, oocytes are generally enucleated blindly by

aspirating the first polar body and the adjacent cytoplasm, presumably

containing nuclear material (22).However, only, l0 % of nuclei are beneath

first polar body (23).Saito et ol. (24) reported that the use of sucrose could

increase the concentration of cytoplasmic protein, which induced a slight
permeation to the cell, and shrinkage of the cell. Consequently, the

components in the spindle are different from the components in the cytoplasm
(2s).

In addition to different concentrations of sucrose, we used 0.1pg/ml of
colchicine and 10 pM/ml of Strontium chloride (SrClr). It is known that the

■
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colchicine is a suppressor for. microtubules porymerization (26), while Srcr2
is activator for ooclte through increases intiaceilular r.ee catcium 1iz;.*r.e_activation of enucleated oocyte to receive and reprogrammmJ tir. ?ono.
nucleus is important step in the cloning of mammal-ia, ,p".1., eS,ZSl.Howe'er, elevation of free carcium (Ca,-) caused a reduction in mic.oirbures
formation and'absence of spindle (30).

Good results w'ere achie'ed for enr-rcleation of immature oocytes by
using combination of 6 %r.sucros€ and 0. lprgiml of colchicine rvhen compared
to other groups of combinations (Tabre 3). Hou,e'er, combination of l N
sucrose and 0.l pg/rnl of colchicine has percentage of enucleation better than
3 04 sucrose only (10.53 vs. 7.5; respectivery) (Figure l). It is known that the
colchicine is an inhibitor for microtubules fonnation and destroy the mitotic
spindle (31,32). Therefore, in the present study, corchicine has frevented the
formation of meiotic spindle and facilitates the localization and enucleation of
nuclear material in cooperation with sucrose. How.er.er, the treatment with 6yo
sucrose only' has superior eft'ect for enucleation of goat ooc),tes than the
combination of 60% sucrose and 0.lpg/ml of colchicine (Figure l). Brown and
Bertke (33) reporred that the colchicine r,vith relarive low. doies has non-
cytotoxic effects on the oocyte. Therefore, in this study, the period of
colchicine treatment for immature ooc)tes r',as continued for long time or
perhaps the immature oocytes are hi-eh sensitive to colchicine.

Addition of l0 prM/ml of SrCl: ro'arious percentages (0,3,6 and 9) of
sucrose has negative eft'ects on enucleation of immature oocltes (Tables I
and 2). How,ever, combination of l0 prNrl,ml of SrClz with 3 ok and 6 o/o

sucrose have lower percentages of enucleation (5.0g and 10.71 ; respectively)
as compared with same percentages of sucrose only (Figure I ). Meanwhile,
table (4) shows the effect ofdifferent percentages (0,3,6 and 9) ofsucrose
combined with a mixture of l0 pM/ml of SrCl2 and 0. lpg/ml of colchicine on
percentages ofenucleation. It is obvious that these combinations have lower
percentages for enucleation of immature oocltes as compared to the same
percentages of sucrose alone (Figure l). It is clear that the addition of l0
gtrz7ml of srpl2 negati'ely affect the percentage of enucleation when
cornpared to treatment by 60lo sucrose alone. Many reason(s) may be caused
this reduction involving the non appropriate concentration of Srcl2 or the
Ionger period fbr oocyre treatment with SrCI2 or the high sensiti'ity of
immature oocytes to SrCl2 treatment. Furthermore, the addition of Srci, to
colchicine caused a reduction in the percentage ofenucleation as comparei to
combination of 60Z sucrose and 0. lpg/ml of colchicine (Table 3).
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In conclusion, we suggest that the possibility for enucleation of
immature goat oocytes were used as a recipienl fo, nuclear transplantation
later, and sucrose treatment was considered an efficient enucleation method
and non-harmful fbr immature oocytes. Further molecular biology and
Biochemical studies are recommended to identifu the mechanism b1' rvhich
sLrcrose affect the genetic material and achieved enucleation.

Table l: The effect of different concentrations of sucrose on the
percentage of enucleation of immature goat oocytes

#: 
Si-eniflcantl;- (P<0.01) increased as compared to 90% sucrose and the control

groups.
. 

:Si-enificantly (P<0.01) increased as compared to all treatment and control groups.

7

Treatment

groups

Number of

immature ocytes

Number of enucleated

immature oocytes

Percentages of

enucleation for

immature oocytes

6 7u Sucrose

9 7o Sucrose
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Table 2: The effect of different concentrations of sucrose supplemented

rvith 0.1 !g/ml colchicine on the percentage of enucleation of immature

# : Si_enificantl)' (P<0.01) increased as compared to 9Yo sucrose and the control

groups.
. 

: Signiticantll (p<0.01) increased as cornpared to all treatlnent and control groups.

goat oocytes

Percentages of
enucleation for

immature

Number of
enucleated

immature oocvtes

Number of
immature

Control (0.1

colchicines

10.53 #3 yn Sucrose + 0.1

ml colchicine

6 oZ Sucrose * 0.1

I colchicine

9 yo Sucro5s + 0.1
'ml colchicine
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s品:見雷よitllli片:1°古1)胞|∫[1ぷ愚ぎ「 er alone or
lumttrideヾミシ

(SrC12)Or bOth On percentages of enucleation of immature goat oocytes

Significantll' (P<0.05) iucrease'd as conlpared to gror,rps of sucrose supplemented rvith

l0 ptM/nll SrC12 ancl sucrosr- sltpplemented w'ith a nrixturc- of 0.1 pg/ml cholchicine

and l0 pM/ml SrCl2 within same sucrose concentration.

Significantly (P<0.01) increased as compared to all groups ',vithin same sllcrose

concentration.

9



Enuclcation of lnrmaturc Goat Oocy'tes Prctrcatcd *ith Sucrosc
llluhamrnad Baqir I\I.R. Fakhrildin, Mohammed R. Abdul- Illajeed, Ayad M. A.
Fadhil, Mohammad A. Ibrahim, Mahmmod. H. Hammash

Table 3: The effect ofdifferent concentrations ofsucrose supplemented

rvith 10 pM/ml strontium chloride (SrClr) on the percentage of

# : Si-enificantll' (P<0.01) increased as compared to 9olo sucrose and the control

groups.
- 

: Significantll (P<0.01) increased as compared to all treatment and control groups.

enucleation of immature goat oocytes

Number of
immature

Number of
enucleated

immature oocvtes

Percentages of
enucleation for

Control (10

3 7o Sut:rose +

10
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Tablti 4: The effect of clifferent concentrations of sucrose supplemented

rvith a mixture (1:1;v:v) of 10 pM/ml strontium chloride (SrCl2) and 0.1

ptg/ml colchicine on the percentage of enucleation of immature goat

# : Significantly (P<0.01) increased as compared to 9Yo sucrose and the control

groups.
. 

: Significantly (P<0.01) increasecl as compared to alltreatment and control groups.

oocytes

Treatment groups Number of
immature

Number of
enucleated

Percentages of
enucleation for

immature oocvtes

Control (0.1 pg/ml
colchicine and l0

3 7o Sucrose + 0.1
pg/ml colchicine and 10

ml SrClz

6 7o Sucrose + 0.1

pg/ml colchicine and l0

9 7o Sucrose + 0.1
pg/ml colchicine and 10

■
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Antibiotics resistance and antimicrobial activity of
ampictamr augmentin and tazocin against Staphylococci

species isolated from wound infections

Sahira N.Muslim Dept. of Biology,College of Science, AL- Mustansiriya Universify

ABSRACT
Samples from tw'o Iocal hospitals in Baghdad 'vvere collected. The

obtained isolates of Stcrphl'loc:occi (30 out of 75 sarnples) were cornprasied
Staph.y'lococctts etu'eu.e 2l(70%) isolates, Staphl;lococcus epiclermiclis 8(27%)
isolates and Staphl'lococcus chrotnogenes l(3%) isolates.These isolates were
tested for sensitivity against 12 different antimicrobial agents and B-lactamase
production by these local isolates were detected. From the results obtained,
Staphylococci species were found to be resistant to many antibiotics (multi-
antibiotics resistance) such as Ceftazidime, Methicillin, Oxacillin,
Arnoxicillin and Lincomycin. Besides that these species showecl moclerate
resistance to (Cetbtaxitne and Clindarnycin) used in this study. Two isolates
of Staphylococctts aureus \\'ere resistant to Vancomycin which is considered a
drug of choice in Staphl'lococci infections, but none of Staphylococqts
epidermidis isolates rvas resistant to this antibiotic. The isolates that showed
resistance to ampicillin, arrroxicillin and piperacillin were picked r.rp and
examined in presence ol sulbactam, clavulanate ancl tazobactam on
respectively. The results revealed that ampicillin /sulbactam (ampictam) had
better activity and greater degree of synergy against Staphylococci species
(Staphylococclts elrel$, Staphylococclts epidermidis and Staphylococctts
chromogenes) in comparative to augmentin and tazocin. ThiJ result may
suggest that this combination can be used in treatment of wound infection
caused by this bacteria.
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INTRODUCTION
Staphl,lococci were foLlnd to be the commonest bacteria among gram

positive pathogens isolated from int-ected u'ound. Staphylococci are widely
recognizecl as an important pathogens. Thel'are considered as one ofthe main

hospital contaminant and ranked first among gram positive pathogens ( 1,2).

In the resent years, there appeared to have occurred a rising rate of
Staphylococci infections in hospitals, especially among patients with rvound

ir.rfections. One of the most reasons for this rising is their possession of a
remarkable resistance to several antibiotics (3).

Staphl,lococcus (tttretts is the most virulent species among Staphylococci
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and are responsible for the various skin wound, and deep tissue infections.
The invasive nature of this organism always presents a threat for deeper tissue
invasion, bacteremia, and spread to one or more intemal tissue. ln these cases
the organisms may remain relatively Iocalized , but production of toxins
caLrses sy'sternic eff-ects (4). Besides Staphy'lococcus epiderrnidis is considered
as important opportunistic pathogen, since it is a leading cause of bacteremia
native valve endocarditis (5).

Staphylococci have a record of developing resistance quickly and
successfully to antibiotics. This resistance is a consequence of the acquisition
transfer of antibiotic-resistance plasmids and the position of intrinsic
rnechanisms. Resistance to B-lactam antibiotics caused a serious and the most
troubling problem because the majority of infections, caused by
Staphylococci, can be treated rvith this group of antibiotics. Tazobactam,
clavulanate and sulbactam has little or no antibacterial activity, but in
combination with piperacillin, amoxicillin and arnpicillin on consecutive the
potencj of these inhibitors increasecl (6).

MATERIALS AND METHODS
Samples collection:

Seventy-five swabs fi'orn wound infections were collected from "The
center for plastic surgery, Al-irnam Ali hospital" in Baghdad city.

All samples were kept under sterile conditions by using dry sterilized
cotton swabs and under medical supervision.
Isola tio n a n d ch a r acterization of St ry h.y I o co cc i sp ec i e s :

Swabs were plated u,ithin l-2h. after collection on MacConky and blood
a-qar plates. Plates were incubated at 37oC for 18-24 h.(7,8). Several
biochemical tests were done to diff-erentiate between the three species of
Staphylococci : Staphylococcus eureus , Staphylococclts epidermidis and
Stapht,lococcus chromogeres. These include the following tests : catalase,
oxidase, co-agulase and DNase tests (9). Besides API STAPH identification
system for the genera Staphylococci has used as identification system to
dift-erentiate between these types.
Determination of the level of antimicrobial activity:
a-The antibiogram test using Kirby-Bauer method was canied out using
Mueller-Hinton agar plates (10). The antibiotic discs used were :

Amoxicillin (AMX) 25 prg ; ceftazidime (cA) 30 p,g; Erythromycin (E) 15
pg; Ciprofloxacin (CF) 30 pg; Vancomycin (VA) 30 pg; Clindamycin (CM) 2

17



Antibiotics resistancc and antimicrobial activify" of ampictam'

against Staphylococci species isolated from rvound infections
augmentin and tazocin

Sahira N.Muslim

pg; Cefcrtaxime (CE) 30 pg; Methicillin (ME) 5 pg, Oxacillin (OX) 30 pg;

b-.ftriu*one(Cp) 30 pg; Lincomycin (RO) 2 prg and Norfloxacin (NX) 10 pg.

b-Minimum inhibitory concentrations were determined by agar dilution

method using a serial two fold dilutions of ampicillin, amoxicillin and

piperacillin ulon. in concentrations ranging from 0.5 to 1024 prg/ml.

Sulbactam cornmercially prepared along with ampicillin at ratio (4:1),

clavulanate with amoxicillin at ratio (4:l ), and tozobactam with piperacillin at

ratio (l: 8) were also used following the method described by (l l).The results

were compared with standard strain(ATCC).

B- lactamase production:
The rapid iodometric method was used to determine the production of B-

lactamase enzymes by the local clinical isolates as described by (12). The

result was considered positive w'hen the blue colour turn to r.vhite within ferv

mil.atler the addition of indicator . The results were compared rvith standard

strain(A'fCC).

RESUI-,TS AND DISCI.JSSION
Isolation and Identification of Stophl,lococci. The results revealed

that the commonest causative agent found among gram-positive bacteria out

of all wc,und samples was Staphylococci. A30(40%) isolates of Staphylococci

were obtained out of 75 clinical specimens of rvound infections. These

comprasied Staphylococctts aw'eus 21(70%) isolates, StaphlllococcLts

epiclermiclis 8(27%) isolates and Staphl,lococctts chrontogenes l(3%) isolates.

A similar result was obtained by Agrarval et al. (13).

Sensitivity test. Twelve different antibiotic discs were used to perform this

test (Table-1). '
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Table (1): percentage of Resistant Isolates of Stophylococci to antibiotics

Antibiotic*

(Yr\ of resistant Isolirtes

Slopltl'lococcus
ourcus

Sluph-ylococ'cus
epidermidis

Stuphylococcus
chronogenes

CA,ME,OX
100 100 100

A\,1X
95 50 0

E

３́ 63

CF 48 0 0

Crll 24 100

CP 48 “
さ 0

VA 9 0

CE 33 0

NX 33 0 0

RO 86 ″さ 100

*See materials and methods for the names of antimicrobiat a,eenE.

The resr"rlts showed that most of Staphvlococcus aureus isolates were found
to be vancornycin (VA) sLrsceptible and show,ed resistance(9%). This may be
due to unavailability of vancomycin as a drug of choice in Iraq, probably to
its toxicity (14). A similar concllrsion was obtained by Gelmi et al. (15),
according to a study performed in Italy. This antibiotic is the main stay of
therapy for infections caused by methicillin-resistant Staphylococclts aurelts
( 16).

The susceptibility of all the strain s of Staphylococct$ alreln against the
other types of antibiotics were for"rnd to be less than that of vancomycin.
Strains with low antibiotics susceptibility (resistant) : with the following
antibiotics order: AMX (95%), E(57%), and Ro (86%).While there is
moderate resistance to CF and CP (48%), CE and Nx (33%) and CM(24%).
In the' recent years, penicillinase-producing strains became increazingly
common, first in hospitals and subsequently in the general population ancl
among animals (17). All isolates of Staph),lococcus aureus showed multi-drag
resistant torvard CA, ME and OX (100%). Staphylococci often possess more
than one mechanism of resistance to the same group of antibiotics and these
may co-exist in the same strain(17).

All isolates of Staphylococclts epidermidlr were found to be vancomycin,
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norfloxacin and ciprofloxacin susceptible and they did not show. any

resistance. Hepce the local strains of Staphylococcus epidermidls did not

developresistancefortheseantibioticsincomparatir,ewithStaphylococcus
aureus(18).

st.uirs with high antibiotics susceptibility (sensitive): uith the following

antibiotics order : -Mi12%o) and cE(18%), while strains with low antibiotics

susceptibility with the following antibiotics order cA,ME and oX (100%),

AMX (50i0) , E(63%), CP and RO (75%)' Besides Staphvlococctrs

chromogenes was found to be AMX, CF, CP, VA, CE and NX susceptible,but

this isoLte showed resistance to the rest of antibiotics' It is clear that the

susceptibility of Staphylococctts chromogenes against these antibiotics were

founi nigne. than that of Staphylococct$ aureus and Staphylococcus

epidermidis.

B-lactamase production. ln this study, the ability of 30 local

Staph),loc,occi isolates to produce P-lactamase rvas determined. There u'ere

onty iOlS:Z; or.rt of 30 tested Slapft.ly'ococci (Table-2) exhibited the ability to

produce the enzYme.

Table Iactamase roduction Ca of S′ 'lococci isolates.

* 
1*1 ft.'ti,, ro t,igt, p,oduction ofcnz! mc .lcading to changc in thc pH oflhc indicirtor durinB thc first 5min'

Many isolates that r,l'ere previously expected to have a weak B-

lactamase example, one isolate of Staphylococci rvas susceptible to most p-

lactams and therefore, it w.as expected to be a rveak producer of the enzyme,

but according to this test it was a strong p-lactamase producer. \\ftile other

isolate of Staphylococci was non-susceptible to all B-lactams tested, but

exhibited no B-lactarnase activity. Such resistance tnay be due to the existence

of other intrinsic resistance mechanisms ( l9).

MIC determination test. The isolates that showed non-susceptibility to

ampicillin, amoxicillin or piperacillin in MIC detection test were picked up

and examined in the presence of clavulanate, sulbactam or tazobactam (B-

lactamase inhibitors) on respectively.
Results revealed that all 30 isolates used in this study rvere resistant to

bili
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arnpicillin (MIC : 16->1024 pglml). Moreover,24 out of 30 isolates were
resistant to amoxicillin (MIC :32->1024 ptglml), while 2l out of 30 isolates
were highly resistant to piperacillin (MIC : 256->t024 pgAnl) (Table-3).
After applying ampictam, augimentin and tazocin, the ampicillin return its
activity against 18 (60%) isolares (MIC - 2- 16 pglml), in addirion to
arnoxicillin and piperacillin which reagin are activity against 3 (10%)isolates
(MIC : 2-8 pg/ml) and 6 (20%) isolates (MIC : 4- 16 pglmlj respectively.
These results came along rvith the results obtained by (20).

It was clear froni our results that there were 12 (40%), 27 (gOoA) and.24
(80%) of arnpicillin, amoxicillin and piperacillin resistant isolates on
consecutive still maintain their MICs above the break point, even in the
presence of clavulanate, sulbactam and tazobactam. This might be due to the
prodLrctit'rn of class I arnp C p-lactarnase u'hich is not inhibited by these
inhibitors alon-e with porin mutations (21.1. FutLrre studies of our isolaies rnay
reveal one or both of these factors conceming the high resistance in thesl
local isolates.

This study confirmed that the use of ampicillin /sulbactarn (ampicatam)
had better activity and greater degree of synergy against st:apiylococr:i
species (Staphylococcus aw'eus Staphylococctts epiclermidis and
Staphylococclts chromogenes) in treatment of wound infections in
comparative with augmentin and tazocin.

Table(3): Comparative Susceptibiltiy of Staphylococci isolatesmpicillin ,
tin and Tazocin.Amoxicillin and piperacillin rvith Ampictam. A

Arp = Ampicillin alone ,

PiP: piperacillin alone ,

AN'[C = ampictam
Raz=Tazocin,*-

. AMX: Amoxicillin alone,
= The isolate is sensitive ,

Aug = Augmntin
B.P = Break point

nan raclllln、 vith AIn rctam, Augmentin and Tazoc n.
ｈ

ｏ
．

,{ nr D. Aヽ 1( Aヽ Iヽ ,{ ug 'l'oz ｈ

Ｏ
．

Anrp. Aヽ :(: Aヽ 1ヽ Aug 'l'oz

B.P.>16 >32 >1' >8 >128 >16 >32 >32 >8 >128 >16

Saブ

>1024 >!024 S.a16

S.a2 >1024 S.217

S.a3
S.a18 >1024 >1024 256

.i.a{ >1024 S a19 >1024 >1024
J.al 5r2 >1024 S.a20 >1024 >1024
S.a6 >1024 S.221 024 256
S.a7 021 2
S.,18 512 S.c2 2
S.a9 S.e3 >1024
S.a 021 8 >1024 I S.el
S.a 1 >1024 5.ef >1024 256
S.a >1024 S.c6
S.:l >1024 >1024 >1024 256
S.a .t
S.215 512
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Identif ication and Purification of Gibberellins (GAs)
from Fusarium moniliforme locally Isolate

Muntaha A.l\I. AI-Safar Health Comm., Dept. Nledical Techn. Institute

ABSTRACT

Gibberellins (GAs) produced by Fusarium moniliforrne using solid
state fennentation were extracted b1' different solvents (10% ethanol; l0%
methanol; acetone and l0% ethyl acetate). The results showed that l0%
ethanol gave 95.85; 17.19 and 16"09 mg/l(g r,vheat bran grorvth medi.um for , ,

GAs, GA3 and GA4l7 respectively. Gibberellins and gibberellic acid were
purified using Sephadex LH-60 gel-filtration chromatography and identified
using HPLC with Finepak SIL Cl8 T-5 column.
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INTRODUCTION
Since the isolation of gibberellic acid (GAs) (l), about 38 compounds

have been isolated from plants and sho'uvn to have both gibberellins -like
activit); ancl gibberellins -like structure. Ir{ore than half ofihese compounds
have been identified dr-rring the last eight 1,ears (2).

Gibberellins -like substances have been also founcl in bacteria, fungi,
algae and rnany higher plants. A total of 76 gibberellins has been isolated and
structurally elucidated of which 66 were isolated from plants and fungal
sources (3,4,5), but chemically characterized free gibberellins have been
extracted only from the fungus Gibberellafijikuroi (6).

G. fiiiktu'oi has been shown to contain bound gibberellins in addition to
fiee gibberellins (7). However, some r,vorkers, used ethyl acetate or n-butanol
to extract gibberellins and these GAs usually by column chromatography (8);
and dilute NaOH solution (9) are commonly used as solvents for GA3.
Although 0.lM NaOH was very efficient in extracting GA3 frorn the biomass
of solid state cultures ( 10, I 1 ).

Dift'erent workers have used many chromatographic systems, and
corr-rbinations of solvent systems, successfully (12,13). yobuta et al., (i4)
used preparative paper chromato-eraphy in the isolation of pure like
gll"cosides, developing riith isopropanol: 7N arnrnoniunr hydroxide: water
(8:l :l). In general, paper chrornatograph,r' has not been greatll, usecl.

Ikekawa et al., (7) has introdr-rced gas chromatography as a method of
separating and identifying gibberellins.

A rapid and simple one step enzyme immunoassay by using barley
seeds was developed for the quantifing of GA3 (14).

The aim of the present work is the extraction, purification and
characterization of gibberellins GAs, gibberillic acid GA3 and GA4, GA7,
fiom local fungal strain of Fusarium ntoniliforme.

MATERIALS AI\D METHODS

Organism: Fusarium moniliforme was obtained from the culture collection
of the Biotechnology departrnent, College of Science, Baghdad University,
Iraq. The Culture maintained on potato dextrose agar (PDA) by sub culturing
Commercial wheat bran (WB) was thoroughly mixed in a planetary mixer
w'ith 50% mineral salts-acid solution . The mineral salts-acid solution of 2N
acidity contained 7mg Fe2Ch; 16.9 ml concentrated HCI; and 83.1 ml distilled
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water. This stock solution was diluted l0 times rvith distilled water to use for
moistening WB. The cotton-plugged flasks were autoclaved at I 2loc for 60
min. Coc,led to 28-30"C. and inoculated uith the Iiqr.rid curlrure and incubated
at28+l"tl.The ratio of inoculurn used l5% (V/W) of the rnoisr WB rnedium.
Fertnentation took place for up to 7 days and sarnples u'ere analyzed for the
GA3 level at diff-erent time intervals. The y'ield of GAs and GA3 calculated
depending on the weight of comntercial WB.

Extraction and PuriflcatiOn: Atter cOmpletion of ferinentatiOn the moldy

bran(MB)WaS extracted、 vith different sol、′ents using(10%ethanol;10%
methanol; 10%acetone and ethyl acetate)(SCheme l)。 The extract was
evapol・ated tinder vacctlm to about 15-20nll.(These experiments were carried

out at roonl teinperature).

The gibbereHins and gibbereHic acid、、・as estilnated by the nlethOd Of
Holbrookピ rαノ.,(3),and the absOrbance was read at 254nm in a u.v.
spectrophotometer(LKB).The COntl・ 01 、、as stibtl・acted lirom the sample
l・eading and gibberellic acid cOntent was calculated from gibberellic acid

standard ctlrve.(Gibberinic acid standard、 、as Obtained from Sigma Co。
(12)。

scheme 1: Extraction and purification method of GA3 and GA4,7 rvhich
produced by Fusarium moniliforme.
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Gel filtration on Sephadex LH-60:-
The extracts were purified and fractionated on a Sephadex LH-60

column (1.5x 40 cm) which equilibrated ri'ith the equilibrium buffer (10%
ethanol alcohol and the flow rate rvas adjusted to 20 ml/hour and a fractions
of 5 ml was collected using fi'action collector (LKB). Gibberellins
concentrations in the fractions rvere determined by absorbance assay at
254nm.

High performance Liquid Chromatographr':-
The purified sample from gel filtration column were collected and

lyophilized. The sarnple was fractionated 'uvith a reverse phase system
consisting of a system Gold Beckman connected to Fine-PakSIL cl8-TS (4.5
x150 tnm), eluted with rnixtures of methanol and 05% ethyl-acetate with
ratio 60:40 and flow rate I rnl/rnin in 25"C.

Analytical Method:-
Gibberellic acid (GA?) r.vas determined by spectrophotometer detection

at 254nm, on cell-tree media. Prer,'iously purified according to the Holbrook
method (Holbrook et al., (3).

RESULTS AND DISCUSSION
Fi-e l. illustrated diffbrent extractiorr solr.rtions of gibberellin tiom

moldy bran(MB),These rvas increasing in gibberellic acid (GA3),(GA4)and
(GA7) extracts when 10% ethanol was used which gave 95.85mg/kg.WB and
17.19,16.09mg/kg.WB for (GA3),(GA4)and (GA7) respectively and the
lorvest quantity from GA3 and GA4,GA7 obtained when ethyl acetate
solution rvas used. From these results, we conclude that ethanol should be
r"rsed with caution and it lvor-rld be pref'erable to evaporate the ethanol prior to
application of the GA3 solution to plant materials (12,13). DuPreez et al., (2)
showed that GA3 ground to a powder dissoli,'ed in rvater almost as rapidly as

in ethanol.
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Different extractron solutlons of gitrberellin lront nl oly bran

(MB) which produced from Fusariunt ntonilifore

To purify different -eibberellins(GA3; GA4,7),eel filtration was applied
by using Sephadex LH-60 column. In this step 5 mls from the previolrs step
was applied to the column (1.5 x 40cm) equilibrated w'ith the l0% ethanol

,elution \&'as carried out with the same buffer. The lar-ee peak is eluted out
which considered GA3 and that means, the sample contained the large
amount of gibberellic acid and the small peaks included (GA7),(GAa) (Fig.
2).

Multiple peaks were observed in FIPLC chromato_graphy pattern (Fig.3)
frorn such extracts and when compared u'ith GA3 and GA4 standards it
appeared at the same time 0.97 and 1.24 minutes respectivell'. AS described
by (8) the results showed that least one step of HPLC purification of the
extracts w'as necessary for accurrate quantitative estimation.

As shown in Fig.3. both GA3 and GA4 in the gel filtration fraction
were clearly detected; these GAs were identit'ied by HPLC. Multiple peaks
were observed in HPLC chrornatography of such extracts and r.l'hen compared
with elution tirne of GA3, GA4 standards, its gave the same time 0.98
minute, this results agree r.vith (10,1l).

Sassa and Suzuki, (9) suggest the possibility of the formation of GA4
from GA9 by fungal 3- hydroxylation. The metabolic route from GA9 to GA4
has been fbund in plants, but not in fungi.
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Kawaide et al., (6) fbund a ne\v species (Strain code: L487) of
phaeo.spcreria[ Loculoascomycete] which produces GA4 & GA9 , but the
production of GA4 & GA9 was less than 1 rng/L.
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Fig.2. Gel-filteration of partially' purified gibberellins (5ml) on Sephadex
LH-60. (1.5x 40 cm). The florv rate20 ml/hour and fraction (5ml) lyere

collected
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Inhibitory effect's of flavylium Salt on (Serum,
Testicular, Bacterial) Hyaluronidase

Abdul KadirヽI.N.Jassim Department of chemistry., College of Science,
Al- l\lustansiriva Universitv

ABSTRACT
The hyluronidases are a family of enzlmes that degrade hyaluronic

acid, The method described here. was used for determination of the (Serum,
testicular and hyaluronate lyase) hl,duronidase acti'it' and designed to
investigate the structure-activity relationship and eftects of the sj,nthetic
flavylium salt (type of flavonoids) in vitro on these enz).mes. KinetiC studies
of this inhibitor r.vith testicular hyase and hvaluronate lyase shorved that their
nrode ol'inhibition w ere cornperiti',e.

The follorr ing flal'y'liurn salr structure cont-erred potent inhibitor etlect:
A free hydroxy'l groups at 3 and 4'-position and the positirel-v charge on the
oxygen atom (position- l). The percentage of inhibition for the three enz).mes
were (77.7%o, 61.2%,6I.9), respectivell .
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INTRODUCTION
The hyaluronidase [Hyase] famill' of enzymes have, until recently,

been neglected [1]. They are general term used to describe enzyme that are
able to breakdor,vn the substrate hyaluronan (hyaluronic acid, HA), however,
some of these enzymes are also able to cleave chondroitin sr-rlfate [2], albeit at
a slower rate.

The hyaluronidase can be subdivided into three types, Hyaluron ate- -
gl.vcanohydrolases (EC 3.2.1.35) are the testicular-t),pe hyaluronidases found
in rnammalian spermatozoa, lysosornes, serlrm and the venoms of various
insects and snakes. The seconcl group are hy,aluronate-3-glycanohydrolases
(EC 3.2.1.36) produced by' Ieeches ancl sonre hook,ni'onns. The third g.orp ur.
the bacterial hyaluronidases or h1'aruronate lyases (EC 4.2.2.1 or EC
4.2.99.1), act as endo-N-acetyl hexosaminidases by'elimination across the (p
I -4) linkase [3].

Our interest has been focused on findin-e a synthetic competitive
inhibitor of Hyase, since: (l) Hyase depolymerizes the amorphous component
of the interstitial connective tissue and it is this .ornpor.nt which normally
acts as a barrier to the migration of small cells .(2) As the surrounding of a
tltmor becomes more liquid the concentration of the substrate of Ayase
decreases. Thus the eff-ectiveness of cornpetitive inhibitors will increase r,vith
enhanced progress of the disease. (3) Synthetic inhibitors can easily rnodified
r'r'ith regard to biological activity ancl negative side effects. OnL of these
inhibitors are fl avonoids.

The flavonoids are a group of naturally occurring low molecular weight
benzo -y-pyrone derivatives, ubiquitous in plants [4]. Their pharmacological
ar-rd phamaceutical function have been revier,,,'ed by Havsteen [5]. The effects
exerted by flavonoids on animal systems include anti-inflammatory and anti-
allergic activity , lipid peroxidation , RNA, DNA and protein synthesis
antiviral activity capillary fragility and inhibition of tumor promotion [4,6].
There have been a limited number of earlier report describing the effects of a
f'ei'r'flai,'onoids on the action of Hyase in vivo and in vitro U,o-10]. However,
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cl -

the present study was designed to investigate the structure-activity

,"iutiinsf,ip and effects ofone class offlavnoids as anthocyanidin (flavylium

;;l; ;;;i";,i;e (3.,4.-dihydroxy-3_hydroxy flavylium chloride (Fig.1)) ir
vitro on different types of Hyases'

Fig.(l): Chemical structure of flarrylium salt (3''4'-dih1'droxy-3-hydroxy
flarylium chloride).

ln vierv of the important role play'ed b1' Hyase in the aetiology and/or
.development 

of disease [+,01 it u.ould be \er]'useful to tind potent inhibitors

of this enzyme for they could be used to develop nerv therapeutic a-e,ents.

MATERIALS AND METHODS
Acetic acid, sodium acetate, sodium chloride, hl,aluronatelyase (EC

4.2.2.1)from(BDHCo');humanumbilicalcordhl'aluronicacidand
..,yttri..thylammonium bromide (Cetrimide, CTAB) from the (Sigma

Chlmical Ct.); the flavonoid (Morin) compound u'as gift supplied tiom Dr.

Omar Hamad Shehab.

Human blood samples from nonnal healthy individuals rvere obtained,

The blood samples were left to coagulated and centrifuged and the sera were

frozen at - 20oC until used

Determination of hyaluronidase activity
Hyase activity w'as determined by the method of Kuppusamy et al' 14)

and XULt al.[5] wiih some modification rvhich was made by,this laboratory.
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Assay system:

1- 100p1 of Hyase (l5r,g/ml of testicular or l2rrgml of lyase or 100p1 of
serum) was made up trt 900pr I with 0.1M acetate buffer (pH 5.0 containing
0.15 M NaCl, fbr teslicr-rlar and hyaluronate lyase, and pH 3.7 containing
0.15 M NaCI fbr serum sarnple), then incubated for l5 rnin at 37,'C

2- After preincubation, the assay rvas commenced by added HA
(l00pl "50pg/ml") to each tube and incubated for 45min. All incubations
\.vere carried out in triplicate.

3- In the case of serutrr sarnple, other tube was preparecl for the initial
HA in saurple, contained (100p1 "50pgr'ml") of surbstrate and the volume
r,vas made up to 900prlwith acetate buffer of pH 3.7 anda l00plof serlrm
sample was then added after 45min of incubation time with a total volume
of lml.

4- The blank which was contained 100plof enzyme were prepared and the
volume r,vas made up to lml with acetate buffer, but in the case of serum
sar-riple the blank contained only lml acetate buft'er pH 3.7. i

5- Reaction were tenninated by the addition of 2ml of Cetrimide (CTAB)
(2.59/o w/v) in 2%o (wlv) NaoH solution ("stop reaction" solution) and
produced the turbidity.

CALCULATIONS
In the case of testicular or hyaluronate lyase enzyme, the activity (V)

vvas expressed as pglml/min of HA hydrolysed. The oprical density (O.D.)
of the various "standard" incubations i.e. assay tubes which did not contain
the enzyme was plotted against the corresponding initial amount of
substrate added. Amount of substrate hydrolysed rvas determined from this
standard cLtrve by subtracting the residual amount of substrate from that
originally presented in each tube, r,vhilst in the case of serLlrn sample the
activity (V) was calculated by the follorving:

銀はけ司=無侃
CHyd。

(μ
g/ml)=CIni.― CRes.
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The Act市 iけ
(μ
g/m1/min)=CHyd XF

Where: Cn.,.: Conc. of residual HA in sample (r.dml)
Crni . = Conc. Of initial HA in sample (r.g/ml)

Cs.,1 = Conc. Of HA hydrolysed by the serum enzyme (r.,dml).

Ap.. : Absorbance of residuat HA in sample

A1n; = Absorbance of initial HA in sample

F : Factor.

For the measurellent of the percentage ol inhibition, the method

describecl abor.e u'as 1'ollo*ed uith exception that the enzlme 100;rl

(15pg/ml of testicular Hy'ase, l2pglml hyaluronate 11ase, normal serum) was

preincubated rvith 50pM (30p1) of the inhibitor (flaqlium salt) for l5min at

37"C and the volume was made up to 900p1 u'ith acetate buffer (flavylium

salt was dissolved in dimethylsulfoxide "DMSO", stock solution "freshly

prepared for each assay" had concentration 25mM and aliquots "30p1'' ofthe

flavylium salt solution u'as used in the assay to give a final concentration of
250pM).

The control tubes contained, the enzyme plus 30pl (DMSO) and a

buft'erat a final volurne of 900p1, then the procedure w'as follorved as in assay

system. The activity''uvas expressed as pg/rnl/min tbr HA hydrolysed rvhich

determined fiom the standard curve. The percentage of inhibition rvas

calculated for the three enz)'mes according to this equation:

Activity of control - Activity in the of Inhibitor (flavvlium salt)-. ..-..-..-. \..-.r..--.-----l ., tnnol
%inhibition=

RESULTS AND DISCUSS10N
Thc navyliunl salt colmpound、 vas cxalllincd for thcir effects′ ″ν′r,・ο on

bovinc testictllar Hyasc,Hyaltlronatc Lyase and normal scrum Hyasc(Table

(1))

The percentage of inhibition(%I)of the flavylium salt was dctellllined

with rcspect to control assa).s run simultaneotlsi、  The amount of DⅣISO used

Activitv of control
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in the assay system did not cause any significant inhibition of the three
enzymes. The flavylium salt was prese nt at 250p M concentrations.

Table (1): Inhibition of bovine testicula r Hyase, hyaluronate layse and
normal serum Hyase b the fl li

* The assays were caried out
flavylium salt compound r.vas

was carried or-rt in triplicate.

as described in N{aterials und Methodrfte
present at 250pr M concentrations. percentage

The result of the tests (table( l )) indicate that the 4._hydroxy,
substitution confer greater inhibitory properties, these findings, however can
be elucidated by the elevation magniturcle of rhe percentage of inhibition (%l)
for the tlavyliurn salt on the tree enzyrnes. These results aie in agreement with
other recent stLrdies fo Hyases L4,6,9-l I ] and a fbiv other .nrynrL V,,6).

The reason fbr the higher inhibitor properlies fbr the 4'-posiiion can be
proposed from the quinonoidal bases structure (Fig.(2)), at pH values between
(3-6) deprotonation ar the 4'-hydroxyl group oi.r. (or 5 or 7-position if
present in the compound) and neutral quinonoidal bases in tautomeric
equlibrium are formed and the keto form (quinonoiclal bases) is more stable
than end fonn (Flavyliurn salt)[12].
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um e tlarylium salt compound.

Flayonoid
compound

Testicular Hy.ase Hl,aluronate lyase Serum Hyase

Activit、 ,96

HA
hvdrOlvse

d

%
InhibitiO

n

Activitl'
%HA

hvdrol),se
d

%
Inhibition

Activitv%

HA
hydrOlyse

d

%
inhibitiO

n

Contr01(nil)

containing D卜 ISO
(SOIVCnt uscd)

6050 60 59

3',4'-dih1'droxy-3-
h.vdroxy'

flar1'lium chlorid'e
23.06 61.90 16.11 .64.20 ,13.04 77.70
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Abdul Kadir M. N..f assim

Fig .(2): Nutral quinonoidal bases planar molecule with quinonemethide

function occur at pH (3-6).

Rodney et al. [3] reported that 3',4'-dihydroxl'l substitutions confer
greater inhibitory properties than those sin-el1'hldroxy'lated type of flavonoids
whilst kuppusamy et al. [4] showed that the 3'-h1'droxylation was not of
significant irnportance, this position require more studies to understanding the
nature of the eft'ect of this position.

For the 5 and 7-position, the comparing of the (% Inhibition) betrveen
the tlavylium salt (table (1)) with another compound had similar structure
except that the latter compound had a hydroxyl substitunets at position,5 and
7 16l, which'showed (88.4o ,85.9yo, 86.6%) inhibition for (testicular Hyase,
hyaluronate lyase and serum Hyase), respectively. These results demonstrated
that a position 5 and 7 r,r'ere 'u'erv impofiant in the inhibitory effect on the
three enzymes. Similar results \\'ere also reponed [4,6,9-l l], the 3-hydroxyl
substitution in ring C was reported b1'kuppusarny'et al., [4] and Jassim [6] to
be an important.

Analysis of these structure-activitl' data reveals a model (Fig.3) of the
minimal essential features required tbr Hy'ase inhibition by the flavylium salt
(Fig-l). This rnodel suggests that a free h_r'drox1'l substituent at the 4'
position and the positivell'Charge on the ox)gen atom (position-1) and 3-
position in ring C are essential for the three enz)'mes.
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Fig.(3) Model of the requirecl (hatched lines) features for the Hyase
:

in hibition

Lineweaver - Burk equation and plot rvere used to detennine Ki

(lnhibition constant) and vitlr@pparent maximum velocity) for the inhibitor,

which vfff, were the same as Vn.,,,. for both, testicular Hyase and hyaluronate

lyase (1.538pg/ml/min, Fig.(4),2.5ptglml/min, Fig.(5), respectively), because

of the mode of inhibition is competitive. K; detennine from equation (2),

r,vhich shows in table (2) and table (3), for testicular Hyase and hyluronate

lyase, respectively.

Kmll爛
…… (1)

KYp

X=
国
可

十

／
１
１
１
１
＼

ｍ
Ｋ

… … …(2)
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X - intercept rvith X-axis

250μ 1ヽ

100μ 4ヽ

OμM

1″

(μ g/m1/min)‐
1

Km=(50)μゴml
V6a* = ( 1.538) pg/ml'min

-002 -00r 0 00t 001 ooi 0ol
t4sl

(pglml)-

Fig. (4): Linen'eaver-Bu rk plots for determination k., Vn,". values of
testicular Hy'ase and ki , Vfffrt,alues of inhibited testicular Hyase by the
flavylium salt compound at concentrations indicated.The line of best fit
n'ere determined by the method of least square.
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-002 -0.01 0 0.0t 0.02 0.03 0.04

l/[s]
(pg/ml)-r

:

Fig.(S): Linelveaver-Burk plots for determination k, , V,^* vatues of

hy'aluronate lyase and ki , vft*lrvalues of inhibited hyaluronate lyase by

the flavylium salt compound at concentrations indicated The line of best

fit ryere determined by the method of least square.

Table (2): Kinetic properties of inhibited testicular Hyase by the

flalylium salt compound using Lineweaver-Burk plot.

100 1lM

K,=(100) pglml
Vmax = (2.5) py'ml/min

inhibitor IIl(μ M) Ki (pNI) Ki ( p g/ml) V,no* ( p g/ml/min)

na、・、・lium salt
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Table (3): Kinetic properties of inhibited hl aluronate l1'ase by the

It should be stress that different preparations of ll-A yield different

kinetic constant, however, the shape of the plots do not change' but with in

each inhibitor compound there are no important dift'erences in the maximal

enzyme velocities (V.,,*') determined at each inhibitor concentration. The

same observation showed riith other investigators [4,6.1l]. Fig. (a) and Fig'

(5 ) show that this tlavy,liurn salt is an extremely' eff'ective a comp_etitive

iniiiUi,o. of teStic,lar Hy,hse and hyaluronate lyase. The competitive inhibition

could be represented as tbllows[14]:

Ks、   _→
s―   E― S E+P日

＋

‐

に

牌

Ho$.ever, It is inter.esting to note that the f'lar'1lium salt used in the

present study having no structural simitarities to the substrate could also exert

iompetitive inhibition on the testicular Hyase and hyaluronate lyase. Asquith

and'Butler [15] reported that proteins rvith high contents of proline and other

tyaroptoUic amino acids navi trigtr affinity for condensed tannin compound

1u poty,r.. of flavan-3-ols, type of flavonoids) involved hydrogen bonding

and hydrophobic interaction .

Considering the numerous benzene rings and hydroxl'l groups in the

flavylium salt stricture (Fig.l), it is pertinent to.suggest that the inhibitory

;ff.'.; ;.y have resulted'thlough conformational change or denaturation of

it.-.nryrn., caused by hydrogen bonding and / or h1'drophobic interactions

betrveen the enzyme and the inhibitor'

flavylium salt compound using Linerveaver-Burk plot'

V,,. ( pg/mVmin)Ki(μ ノml)Ki(μ M)
IIl(μ  

ⅣI)Inhibitor

28333

flav1'lium salt
23333
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Spectrophotonr etric dctcrnrination of gadolinium (lll) uith l -(2-Benzoimidazolyl-
azo)-2-h1d roxl -3-naphthoic acid w'ith cetyltrimethl'l ammonium bromide (CTMABT)

Ala'a. K. Mohammed

Spectrophotometric determination of gadolinium (III)
with 1-(2-Benzoimida zolyl-azo)-2-hydroxy-3-naphthoic

acid with cetyltrimethyl ammonium bromide (CTMABT)

Ala'a. K. Ilohammed Chemistrl' Deplrtment, College of Education, Ibn Al-

Hathaim, tlniversi$' of Baghdad

ABSTRACT
1 -(2-Benzoimidazoll l-azo)-2-h1'drox1 -3-naphthoic acid(BIANA) in the

prdsence ol' cetl'ltrimethyl amrnonium brornide(as cationic surfactat) is
proposed tbr Jhe spectrophotometric detennination of micro amounts of
gadoliniurn(lll).A pure riolent colored complex u'ith molar absoqptivity of
0.266x105 L.lvl'r CM-rat 595run is formed at pH=6.0. Beer's law is obeyed
within the lirnits of(0.25x10''-1.75x10-'M1. The stoichiometry of complex
uas conflrmed bi using nrole-ratio method, which indicated that ratio of
metal to ligand I :3.The ellects of pH, reagent concentration, effect of amount
surf'actarrt added interfering ions are described.
Sirnplex method was applied to optimize the sensiti'"ity of the Gd(III)-
complex reaction.The procedure is applied to geological reference material
and a satisfactory result u'as obtained.

4-'a)-Sll
d Jrirnil i.-L=-r-.#rr.r'- t -(1;l-.)..,-Y rjlj:.lrjr-Y )- \ . ;'lst JLnc. t i"
Cetyltrirneth-rl )rr-*r .r--:)trJr 2 +l:lJJl ir+' -* a!-ll i,l+SU =i+ll ,,:!ll .,s

3i ..1 Jll !r+--i! ' i-. LiF Crl-Jl al*:r.4irirs ;:tJ (ammonium bromide

, taJlS^ ir,1Y -r. i.r.-t . -' 
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61 6.0 t-a-,;l' io;*.:.L i.llr sg 595nm s+r..JJt.j, (0.266x105L.Mt-.Cr-,)
Li,-ll i+-plS,':i. i- (0.25x10-5-1 .75x10-5M) i$tj J3J.s. $c ,* u,Uil L:lI^
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INTRODUCTION
A basic characteristic of the lanthanide group is the chernical similarity

of individual members.Consequently,data on the total lanthanide content
often suffices in practical problems,parliculary rvhen all the lanthanides
behave similarly,eg-in the production of alloy steel or when the ratio of the
individual mernbers is constant eg-in _qeochemistry'.

Among the numeroLn spectrophotometric rea-9ents for the detennination
of lanthanides azobenzene and azonaphthalene derivatives were applied to
obtain more favorable rnetal -binding but they are suffers from non
selectiv_ity(r-3)' Hydroxy naphthol blue alone(a) and in conjunction with
EDTA(5) was used for the spectrophtometeric micro-determination of alkaline
earth and lanthanides, although its instability'in basic solution and tendencyto
bind to lxany different rnetal ions vl'eaken its eff-ectiveness.

Several spectrophotometric methods based on the use of molecules posses
hydro-xyl groyp,especially o,o-dihydroxy azo compound including
eriochrome black T(6) xylenol orange(7) and calmagite(8) hur. been used to
determine total rare earlh elements but none of these procedures is very
selective. Hor,vever atomic absorption, atomic emission and high performance
liquid technique are vastly sr-rperior to any of the spectrophotometric
procedures describied to data; so it is clear that further work is indicated .

The formation of ternary complexes often improves the sensitivity and
selectivity of an analytical n-rethod. During studies on the sensitizing effects of
colloid particle of cationic surfactants on the reaction of chromogenic reagent
r.vith various metal ion(''10'lr'12'''t) was found to produce a large bathachromic
shift in the wavelength of maximum absorption, and a marked increase in the
molar absorptivity. The present paper describes a sensitive method for the
specrophotometric determination of Gd(III) using a reagent l-(2-
Benzo imi dazolyl-azo)-2-hy droxy-3 -naphthoi c ac i d, abbreviated as (BIANA)
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Spectrophotometric determination of gadolinium (III) nith l-(2-Benzoimiclazolyl-
azo)-2-hvdroxv-3-naphthoic acid with ceryttrimethyt ammo,H:r:iffiio<crrvllnrt

(Figl), in the presence of cetyltrimethyl ammonium bromide (CTMABT) as
cationic surfactant by means of this ternary complex .

. Simplex optirnization of experimental parameters, which was first
introduced by Spendly"o)and then applied by Loogtr-s, unO fufr.illoir;iop16i,
the capatrility of optimizing several factors iimuttuneously depending on astatistical design search for find the maxima or minima of response, byrejecting the point producing the worst response and a replacement of it bythe new point which is obtained statistically.

optirrrization of chemical spectophotometric variables of the proposed
system namely pH, reagent concentration and surfactant concentration havebeen studied using the modified simplex program of oprimization with the aidof a softw'are
package supplied by Adrian wade,7)and adapted b1, the author to f-it MSxAX I70 micro-computer.

T
N

,C_N:N
N

Iri g ( I ) I -(2-Be n zoimidazoryr -azo)-2- hy,d ro xy,-3- n ap h th oi c
acid.(BIANA)HrL.

EXPERIMENTAL
Reagent:

The reagent was synthesized fiom 2.-amino benzimid azor and2- hydroxy 3naphthoicacidas described previousry('8) lfoun a:a,s.zzoloc,3.52ohH,l6.3g%N).
The acid dissociation constants of the reagent were calculated by using acertain programme('e). pKa(COOH):5.9, p[a(OH):g.S, pKaffi;: 13.2.The standard solution of gadolinium *us'p..pu..a by dissol*rirri trr. oxidesof gadolinum(99.99%) in hydrochloric acid a u gir.n volume.The solutionwas standarlized by EDTA titration with xylenol orange as indicator.
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An alcoholic(7.35xl04 M) reagenr was prepared by mixing 50ml (0.2M)
KH2PO4 with 45.40m1(0,2M)NaOH and then diluted to 200m1 with deionized
water(20) .The pH being adjusted rvith few drops of 1M NaoH orlM HCL.

The CTMABT solution rvas prepared in aqueou s 20o/o(vlv) ethanol.
All the other chemicals used were of analytical grade.

Apparatus:
A Shimadzu model 160 spectrophotometer with lOmm quartz cell and a

Pliilips model a PW-9421 pH rneter was r-rsed for pH measurements.

Un iva riate opti m i zation
Procedure:

The test solution containin-e not more than lOug Gadolinium was
taken in10 ml volumetric flask, 3rnl of 7.53x10-rM reagent ,l.2mI of buffer
solr-rtion at

PH:6.0 and lml of (0.01M) CTMABT solution w'ere added successively ancl
mixed well. The solution rvas then diluted to the mark with deionized water
allor,v the solution to stand for l0min and then the absorbance was measured
at 595nrn against reagent blank solurtion.
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RESULTS AND DISCUSSION
Absorption spectra;The absoll)tion spectra ofthe reagent and its

Gadolinium(IH)COmplex at pH=6.O in the presence oFan excess OfCTMABr

are sho、vn in Fig(l);

●
言
〓
Ａ̈
〓
）毀
一く
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[1

4日日 500      550      600

WaveiencJth(n:n)

Fig.(l): Absorption spectra
(I) : 2.259 x l0-{M (reagent), 0.001 CTMABT at pH = 6.0.
(tI) : 2.259 x l0-{M (reagent) , l.Z7 x I0-s Gd(If f) at pH = 6.0.
(III) : 2"259 r tO-rNI (reagent),1.27 x lO-s Gd(III), 0.001 M crMABr at

pH=6.0

Included for comparison is the spectrum of the binary, Gd(III) complex
formed at
pH:6.0 .The ternary compler has an absorption maximum at 595nm and is
stable tbr.'at least several hours, under these condition Gadolinium(lll) fonns
a pure virllent colored cotnplex,the fbrrrration of the cornplex is accornpanied
by a marked increase in the absorbance and a bathochromic shift of
approximately 3Onm .

Althou-eh the shift is not large, the form of the curves allows a suitable
wavelength for the spectrophotometric determination of Gd to be chosen the
valtte of 595nrn, at which the difference betw'een the maxima is the greatest,
has been used in our experiments.
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0ptimisation of variables;
rrH derlendence:

Firstly, color developrnents between Gadolinium(lll) and 1-

(Z-Benzoimidazolyl-azo)-2-hydroxy-3-naphthoic acid(BIANA) as a chelating
azo dyes was systernatically investigated in the absence of cationic surfactant
at pH range(3-10) as shown in Fig(2), the coexistence of cationic surfactant
such as (CTMABT) was most effective in the color development between
Gd(lll) and reagent as a chelating Azo-dye, and the optimum pH for the
formation and fixation of the violet species falls in the pH:6.0 (The high
values of the absorbance tbr complex),rvas due to the tendency of this ligand
to fbrm chelate rings through its donar atom r,vhich interun depend on
dissociation of the carboxy'l,hydroxy'l and(NH) groups. (maximum wave
length 595nrn), at pH'ualues belor.r'6.0 the absorbance decreases significantly.

Fig. (2): Effect of pH on the absorbance of the Gcl-complex in the
presence of c:rtionic surfactant at 590 nm.

Reagent concentration :

The influence of excess reagent concentration on the
absorbance of the complex is illustrated in Fig (3), where the absorbance of
t.27xt0'5 M Gd(III)
solution at pH:6.0 is plotted against reagent concentration range 0.75-
4.17x10'a M was for-rnd that the absorbance increase with an increasing
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Spcctrophotometric dcternrination of gadolinium (lll) rvith l-(2-Benzoimiclazolyl-
azo)-2-h1'drox1-3-nap h thoic acid rvith cetl'ltrinreth-r'l ammonium bromide (CTMAIIT)

Ala'a. K. Mohammed

reagerrt concentration and 2.25x10-r M reagent concentrations were chosen
for l0rnl sarxple volrrrnes .

』
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Ｌ
０
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０
く

o.5

o.4

o.3

o.2

o.1

o
5

( x 1oa)
Concentration of rea ge nt

Fig. (3): Effect of reagent concentration on the absorbance of the Gd-
com ple\ at 589 n m GdlItt;=1.27. I 0-s-\l,CTi\IBr-0.001 i\,I, pH=6.0

Effect of surfactant:
The effect of surfactant concentration .on the complex

fbrmation waslnvestigated tbr solution containing 1.27x l0-' M Gd(llf) Fig(a),
the marimum and constant absorbance in color development $,as obtained
with 0.001M(CTMABT). In this case it is assumed that the color development
in the coexistence of (CTII{ABr) mixed miceller media may be formed of
(Reagent-Gd(lll)-CTMABT) as asociared conrplex .
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Fig(4):Effect of concentra● on ofca● onic surねctant(CTMABr)at
.27x10‐

5ⅣI ,Reagent=2.259x10‐
5Ⅳ

I。595nm Gd=1

Characteristic of the comPlex:

The colored complexes was formed instantly and the stability of the

complex was studied by measuring the absorbance at regular time intervals

.TheMaximum absorbance was achieved after development for 10 minutes

and no change was then observed for at least 2hr. A study of the

Gd(Ill)reagent complex as determined by mole-ratio methods showed that the

meial io ligand rati-o was 1:3 Fig(5).This is in agreement with other workers

that reagent form a 1:3 complex with La(III), bu(IU;tztl, Pr(III), Gd(ttt;rzzr'

Sm(III)@3),and Ho (lII)(2r).
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Spcctrophotonrctric dctcrmination of gadoliniunr
azo)-2-hy'd roxl'-3-n a p h thoic acid rvith cety I trim ethy'l

(lll) nith l-(2-Benzoimidazolyl-
anrmonium bromide (CTNIABT)

Ala'a. K. i\lohammed

Calibration graphs and sepsitivity: ,

Calibration graphs rvas constnrctecr accorcring to the above
optirnalCondition a linear calibration curves \\'as obtained in concentration
range (0.25x10--'-r.7Sxrg-'iu) 3nd th. apparent molar absorptivity was
calculated ro be 0.266x10j.L.M-,.Cr-, at 595nm.

Effect off foreign ions:

The selectivity of the proposed methods w'as investigated by the
detenninzrtion of 7u-e of Gd(lll) in alOml solution at 595nm in the coexistence
of some heavy metals. Table (l). The results show' that although the method
suffers generally by its lack of specificitl' onrl' La (III),Ge(III),Ho(III) andPr(III) interfer'e seriousll' so that prior r.puruiion g'ould be essential .The
deteflrrination is feasible in the presence of other common metal ionsprovided that these cations are not_ present in a large excess and that Cu, Cd,Ni and co and be rnasked by,added ascorbic acid and q.anide ion.
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Table (l):Effect of foreign ions on determination of
7uglGadolinium(III)

Ions Amotint addcd

(ug/nll)

0.50

120

0.50

2.90

0.50

2.50

1.50

3.00

2.40

4.00

1.50

5.0()

1.00

3.00

1.50

2.50

2.25

3.50

Gd found

(ug/nll)

7.24

709

7.14

7.09

7.22

7.02

7.25

7.11

7.09

7.15

7.34

8.04

7.50

8.01

7.ll

7.92

7.52

7.92

E'.rror9/o

cu+2

cd‐
2

Ni+2

c。
+2

A「'

・
La 3

(｀ c3

H。
+3

Pr+3

+3.42

+1.28

+2.0

1.28

+3.14

+0.28

+3.57

+1.57

+1128

+2.14

+4.85

+14.85

+7.14

+14.42

+1.57

+13.14

+7.42

+13.57
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Simplex optimization:
To apply the modified simplex optimization, it required that there

must berfore each variable selected bor.rndary condition, rvhich should not be
crossed during optimization . These were selected as it is shorl'n in Table (2);

Table (2) :Boundarl conditions for the studied variables.

Variable            Lilnits

pH           3-10

Rcagent conc      0 753-4142x101 Ⅳl

Surfactant conc.      0.0005‐ 0.004 NI

To start the optimization, four experiments *'ere carried out and the
results included the variable and the correspondine absorbencies '"vere
supplied to microcomputer-after that. the program run and then a set of the
evaluated condition fbr the fifth experirnbnt are obtained. The work is then
proceed by doing experiments and giving the result each time to the computer
and getting ne* conditions for the next experiment. and so on. Table (3)
shows the values ol variables and the results obtained b1 applf ing simplex
prograln.
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Table (3):Results obtained by using simplex optimization.

Experiment
Number

pH Conc.of reagent

M/L x10-{

Surfactant conc

N{/L

Absorbance

1 4.5 2.250 0.0010 0.200

2 6.0 1.833 0.0010 0.360

3 6.0 1.142 0.0010 0.320

4 6.0 2.259 0.0020 0.340

¨
３ 7.5 2.762 0.0015 0.252

6 6.5 2.634 0.0015 0.322

6.5 2.570 0.0015 0.338

8 0,753 0.0015 0.110

9 6.0 3.111 0.0010 0.380

10 ″３″さ 2.683 0.0010 0.343

6.0 3.194 0.0050 0.341

6.0 '2.493 0.0015 0.413

13 6.5 2.329 0.0015 0:372

14 6.0 3.336 0.0020 0.335

6.0 2.246 0.00101: 1 0.450

16 6.0 2.428 0.0015 0.392

”３ 2.691 0.0051 0.252

6.0 2.419 0.0015 0.402

The flrst points represent experimental results needed to initiate
sirnplex program. The programs is then made up the current simplex by
choosing the worst point and calculate the value of the variable for the new
sirnplex. After fifteen attempts the program succeeded to gave the optimum
condition. The procedure continued fbr further three experiments to ensure
that optirnurn condition are reached.

Application to the determination of Gadolinium in rock:-
One sample provided by the geological survey of Japan (l-l-3

Higashi,Yatabe, lbaraki, 303, Japan) rvas analyzed in order to check the
validity of the method. The preparation of the sample solution is as tbllows.
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Transfer 0.5 gm of a sample in a Teflon vessel and decomposed in 5ml

of concentrated hydrofluoric acid plus 0.5m1 of concentrated perchloric acid.

The mixture was carefully heated on a hot plate until its volume was reduced

to clryness, dissolve the residue in lOml of lN h1'drochloric acid and diluted

to 25rnl ri,ith deionized w'ater.lanthatroids uere separated on a column (l00cm
long and ?crn internal diarneter) containin*s l5rnl arrberlite-lR- 120 cation

exchanger treated u ith 2M HCL .The sample solution rvas allou'ed to drain

into the column, then the column !\'as \l'ashed tir ice rr ith deionzed rvater,

folloived by the addition of 300 rnl of 1.85 Nl HCL to elute the sample

impurities .Lathanoids lvere eluted uith 400m1 of 4\l HCL and the elute was

reduced by heating on a hot plate and the volurre sas made up to lOml with
cleionized rvater . Table (4) sho*'s the results obtained for the analysis of
cefiified sample.

Table(4): Result for the anall sis of certified sample rock (JG-1
G ra n od io rite;.

Iヽcthod

Cerrified concentr:rtion -1.6 ug/g Gd

('onc. RS.D(1/)) R.E(°/。 )

1)ircct

5.713

4132
6214

20.300 +16.36

Standard
Addition

1.624

1.672

4.682

0.665 +1.28
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The stopping power and energy straggling of swiftions in
individual planes of surfaces

Riyahd K. A. Al-Ani, Khalid A. Ahmad' Khalid S. Ibrahim
Department of Ph1'sics, College of Science, Al-iVlustansiriya University

ABSTRACT
The electronic responses of a semi-infinite medium to a swift charged

particle moving parallel to a solid surface are investigated theoretically'. The

present study addresses aspects of stopping and scattering of the beam, i.e.,

fundamental processes in all physics involving particle beams.

The aim of the present work is to estimate the stopping power and

energy straggling of sub-shell for target atoms using impact parameter

representation of a swift charged particle under grazing incidence of solid

targets like Aluminum, Al, silicon, si, Cupper, Cu and Germanium, Ge.

The theoretical scheme is based on classical and quantal stopping

theory in the impact parameter representations. Those results do not apply to

close collisions and become invalid near the surface and correction is applied.

The effect of excited core electrons which has frequently been neglected is

shown to be significant.
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INTRODUCTION
The interactions of atomic species with solid surfaces are ofconsiderable interest in basic research and technological ufptigations. Thepresent study addresses aspects of stopping and scattiring or tn. beam, i.e.,fundamental processes in air physics iniorulng pu,ri.t. beams.

. In the present work a coherent account of the detailed interactiondynamics of an ionic.projectile proceeding through solid matter. The responsefunction of the stopping medium is chosef ,o u.!.nerically related to that foran electron gas. The central theoretical concept Ts the *uk. theory; physicalproperties are emphasized by using increasingly accr.ate ..or.r.;,ations ofthe medium's response. The stopping power ii tn. medium is related to aproperty of the wake and energy losi huctuations inducea bylne wake areevaluated.

The understanding of all these parameters is the key to calculate theposition-dependent stopping power, image and crystar potentiars, stoppingand lateral forces and the uuiiun.. in eriergy loss. The position-dependent
stopping power near the solid surfaces t ur 6l.n discussed theoretically andexperimentally by many workers like Kimura (19g7) [l] and winter (1996) .t2l. 
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The present work includes a theoretical description and calculations to
the position-dependent stopping power, the stopping power and energy
straggling for the sub-shell of target atoms. The work based on the impact-
parameter dependent of stopping power which has been discussed by many
workers 13, 4, 5, 6l.A program Riads0 was written in Fortran-90 language
using Compaq Visual Fortran for the calculation was used. A copy from the
program is available in Ref. [7].

THEORY

1. Position Dependent Stopping Polver

Consider a projectile moving uniformly at a constant distance z from
the surface (Fig. 1). Take the integration over the half-space p,) zthe position
dependent stopping power is given by:

<7(′ )>,
∞ｒ，″
″
↓

″
∝
′ｌ
ｌ
Ｊ
・
２

Ⅳ〓

ヽ

―

―

ノ

κ
一教

／

１

１

１

＼

where
<T( p) r= I rrri4( p)

I

(1)

(2)

is the mean energy transferred to electrons of a target atom in a collision at
impact parameter p,and tta;is the excitation energy for level i. and P1@) is
the probability for excitation of the ith. level above the ground state of a target
atom in a collision at a vertical impact parameterp [8].
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Fig. (1) Projectile moving w'ith veloci(r' l' in x-direction (out of the
drarving plane) at a constant distance z from a half-space filled
homogenously rvith material. P, and pz are the impact parameters [8].

1.1 Classical Vierv (Bohr theory)

Bohr's theory in 1913 [9] considered the close and distant interactions
separatelv. Close collisions are related as free-Coulomb interactions, resulting
in the following dependence of the energy transfer I- versus impact parameter
p:

■々,マ =(■
用

助 isr.=|``;::)|[(1子
)κ

ο
(1子)12

(3)

where u =("?'r' l i, ,rr. collision diameter, Z1 andu are the atomic numberl*u )
and speed of a projectile, -e and m are the charge and mass of an electron.
The distant interactions are described as excitations of harmonic
oscillator by time varying electric field in the dipole approximation [10]. This
yield,
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Where Koand K7 is the modified Bessel functions in standard notation [11].
Substitute Eq.(a) into Eq. (1) using polar coordinates; one can get the
following two Esq. [7]:
i. For close collisions,

(― i:;)=(ビ
堕
;::;i三

1)(争
)Kノ(争)κ

ο
(争)         (5)

ii. For distant collisions,(#)=(r#)..(+) (6)

In Eq. (6) Zz denotes the number of electrons per target atom.

I.2 Quantum View (Bethe's Theory)
Bethe's theory used the quantum mechanics to derive the mean energy loss
U2) and is based on the first Born approximation. In terms
the impact parameter the mean energy loss is given by the following
equation [9]:

. r (p),=(#)l,gJ' 
[", ff)]' 

.1.,(ry)]' 
] Q )

where / is dipole oscillator strength obeying the sum rule 
Tf,=r. 

This

relation is invalid at small impact parameters. Thus the position dependent
stopping power becomes a sum terms of the type of Eq. (6),( dE\ ( zz?2,/ 

lrr"^ (4rr\
[-a)=[ mu- )i'"1;1 

(8)

1.3 Classical and Quantum View of Close Collisions
The expressions, in Esq. (6, 8), are applicable to large cruising altitude

(z). At z=0 the Bessel function diverges logarithmically. This divergence does
not describe the Coulomb interaction at small distances. To solve the
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problem of singularity,we replace z― )rZ2+z′ノ
′/2[13]using the relation

l:;2=‐
―J(ノ [11]with a reflected point z。 ,then Eq.(6)becomes:

For r0 the integral can be written in closed form (Eq.(5)). At asymptotic
region, i.e at small arguments and from the property of modified Bessel

function, x'K u(.r) rr @=,r(1)- r, t,,'here T = 0.5772 is Euler's constant,

and Eq.(5)reduCes tO

(― il;)=(2π

Z′ Z2θ
イ

Ar)′″
(:〕:)

(9)

(10)

(12)

in the classical view,

where C=2eっ r― /ノ =ノ .ノ 229.

Bohrs expression for the Bulk stoppittg pO、
・er in classical follll reads[14].

(11)

From Erq.(11 and 12) the logarithms have to be equal, i.e., zo =b/ 2.,

where b is the plassical collision diameter. With this, Eq. (9) reads as:
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when one goes through the same steps as

the stopping power in quantum firm reads as:

( dE\ -( 
zxzfzzra\. @ /

t__t
l- *)u*;lai?)l t' 

,J,,0'"'[
"

where o, =('01'\
\mu- )

t2 *of (13)
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s. To simplifu the situation we
ve Stopping Power (RSP)

(1s)

le to separate the integral,

21z ri(ノ (

υ

Remember that, when z-)0, Eq. (15) reduces to Eq. (5) in quantum form, so
that Eq. ( I 6) becomes,

s(,.) = 1 t(*)-.(T)-,(T). 1gy,o,!,,r, 
*,lf;C) 07)

,
Eq.(17) gives the position dependent stopping power of atomic sub-shell, and
its application will be illustrate later.

Using a Compaq visual FORTRAN, ? program (Riads0) [7] which
consists of a subroutines calculate the modiff Bessel functions Ko and K1
together with Gaussian quadratic method for solving the numerical
integration.

Al-Mustansiriya J.Sci.

2. Stopping power of sub-shell:
To treat the atom on a shell-by-shell basis, so that,

3。 Straggling

3。 1(Close and lDistant Conisions:

A general description of the statistical nature of

processes in target with randornly distributed atoms has been

(1948)[14].

ρ2=ρ

`=イ

パワ′Z2θイzlr

Vol.15,No.4,2004

(14)

(16)

the energy-loss
derived by Bohr
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Here NAr is the target density. In other words the energy-loss straggling

originates in intrinsic quantum fluctuations at fixed impact parameter and in

positional fluctuation. The variance of energy loss distribution with respect to

thickness is given by [8]:

4; = [d2 pu( p).r2 G),
From Eq. (2) we find,

<72 >-L@r,)2 4b)
i

At fixed. impact parameter u'e have <C> = <T>2 where <Z) is given

it's free-Coulomb value and Eq.(19) reduces to known Bohr's value

ギ =イπVZ′ Z2′
イⅣ

(19)

(20)

(21)

The distant-collision contribution to straggling differs from the

corresponding contribution to the stopping po\.\'er by a factor /rar; under the

sum. This implies that the distant part of the position-dependent straggling
can be constructed from the corresponding expression for the stopping power

Eq.(13) by insertion of the factor. This yield:

Eq.(15), rewrite Eq.(22) in the following form:
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The second term equal the second integral in Eq.(16) multiply by

(ta.,;), so the quantum contribution to straggling Parameter relative to Bohr

straggling according to Eq.(21) can takes the following form after rewriting
Eq. (23),
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then,
nifi :2a4 - n;

where nifiis the total oscillator strength and

the ith.-shell. Table (1) shows the electron

(2s)
n; is the number of electron in
configuration and parameters:
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The applicable of Eq.Qa) is on finding shell-by shell atomic energy
straggling and some examples will be given in the next section using tire
program (Riads0) [7 ].

RESULTS AND DISCUSSION
1. Relative Stopping Power:

A program (Riads0) [7] is used to find the position dependent Relative
stopping Power (RSP) either from Eq.(12) or from Eq.(I6).
Fig.(2) illustrates position dependent of the relative stopping power at close-
collision at different values of (2o zo / u:0.01 , 0.02,0.05, o.l, 0.2,0.5 and
1.0). Fig. (2) demonstrates that the behavior at small cruising altitudes (r<ro)
deviate more or less from the asymptotic behavior i.e, the variation of the
relative stopping power with( 2o z / u ) approaches a linear at larger

altitudes.
The following example illustrates the significant differences between

inner and outer shells for the relative stopping power Sr(r) using Eq.(17).
Oscillator strength f, and the angular frequency of the ith.-shell (ar) have
been taken from Sabin,1984 U7l, where, (ar;) is given by the following
equation:
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(Ionization potential, tta4 - t,(ry), the angular frequency, @i, and number of
electror,L, r; ) for Aluminum , Al, silicon, Si, cupper, Cu, and germanium, Ge.

12    14

ρttJヽ

Fig. (2)Position-dependent of relative stopping polyer at close-collisions
(labels denote values of (2o2"/u).
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Table (1) Orbital weight factors ol; and mean excited energies I; for Al,

Si, Cu and Ge calculated from Sabin(1984) UsI

Al(z:13) is2 2P6 352 3P:‐

I1(eV) 1373,0 187.2 221.2 9.003 4.849

ω
i 1.773 1.677 6.487 1.909 1。 153

ni
つ

一

つ

´ 6 ９

一 1

Si(z:14) 152 252 2pu 352 3P2

I1(eV) 1497.54 226.08 278.63 14.56 8.87

ω 1.758 1.694 6.474 1.775 2.299

ni. 2, つ

“ 6 ９

“ 2

Cu(Z=29) 2P6 352 4S2

I;(eV) 3382.26 1010.46 1336.95 165。20 165。 77 s.52 144。 29

ω
′ 1.629 1.685 5。 744 1.523 4.770 1.245 12.404

ni
つ

″ 2 6 ９

“ 6 つ

´ 9

Ge(z:32) 152 252 2P6 352 ‐3P':|| ‐3d10 14P2

I1(eV) 3650.75 1145.35 1434.24 214.33 225.58 295.59 13.91 8.13

ω

`

1.631 1.691 5.692 1.566 4.891 12.459 1.779 2.381

ni 2 2 6 2 6 10 2 2

1
つ

“ 3 4 5 6 7 8
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Figs.(3,'4) show the relative stopping power (RSp) for the outer and
inner shells of the proton in Al and si at different velocities, D:vo,2.5Do,
5 uo and, 1 0 u, where o, is Bohr's velocity. At , = l1uo the bulk behavior
around =0, where the stopping power is dominated by 2p electrons, toward
large distances where valence excitations dominate. The influence of 2p
electrons is still visible at u - 2.5uo but they do not dominate at any distance,
and at u - uo only valence electrons contribute to stopping. While in Figs.(5,
6) the relative stopping power of proton in cu and in Ge is dominated by 3d
electrons at z=0, toward large distances rvhere valence excitations dominate.
Also the influence of 2d electrons is still visible at u - 2.5uo but they do not
dominate at any distance, and at u:uo only valence electrons contribute to
stopping.

Fig. (7) illustrate total position-dependent stopping powers for the same
system r.Al, si, cu and Ge). A nearly exponential decrease is seen in all four
cases, crcnsistent with theoretical results reported in Refs. [16,17). The slope
decreases with increasing z because of an increasing adiabatic iadius. This
feature is in good qualitative agreement with experimental observations
reported in [8].

Esq.(9) and (13) express the stopping power of an ion moving parallel
to the surface both inside and outside. The long-range behavior, ur .*pr.rr.,
by Eq. (6), is well established and has been explored quantitavely JiO,D1.
Figs.(3), (4), (5) and (6) confirms the dominating role oflow excitation ievel
at large distance. The regime is well described by dispersion theory,
especially when the surface plasmon is properly allowed for Fig. ())
demonstrate that the behavior at small cruising altitude (z<zo) deviate *-o..'o.
less drastically from the asymptotic behavior predicted by the dipole
approximation.
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Relative stopping power of proton in Al,

の

(2coZ/t-t)

Fig.(3)Position-dependent of relative stopping power for sub shells of
' atomic Al. (a) v=10vo , (b) Y=5Yo, (c) v=2.5v0 

' 
(d) v=vo
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Fig.(6)Position-dependent of relative stopping power for sub shells of
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2.Relative Energy Straggling

The energy straggling relative to Bohr energy straggling rr22/ζ 2`ノ Of

ind市idual atomic shells can be calculated fl・om Eq(24).Another example

inustratcs the rclative signiflcance ofinncr and outer electrons for the relative

energy straggling,using thc program(RiadsO)[7]and the infollllatiOn in

Table(1).Figs(8,9,10,11)illustrate the energy straggling relative to Bohr

energy Straggling rρ
2/ρ

`ノ

in each atomt shell of Al,Si,Cu and Ge at

diffcrent velocities(υ =′θυ。, υ=5υ。, υ=2 5υo and υ=υ。 ).Figs.(8(a)),

(9(a))and(10(a))(υ =′θυ。)inustrate thc transition bulk behavior at around

z=0,where thc relative energy straggling is dolninated by 2p electrons,toward

large distances、vhere the valence excitations dominate.The innuence of 2p

electrons is still visible at υ=25υ。(Figs(8(b),9(b),10(b)))butthey do not

dominate at any distancc,and at υ=υθ only valence electrons contribute to

straggling(Figs.(8(c), 9(C), 10(C), 11(C))) In Figs (11(a), 11(b), 11(C))

inustrate the transition from bulk behavior around z=0, where thc relative

energy straggling is donlinatё d by 3d,、vhne in Fig (11(d))4s is donlinatcd

76



Al-Mustansiriya J.Sci. Vol.15,No.4,2004

0.4r2虚
δ`

0.18

0.16

0.14

0.12

0.1

0.08

0.06

0.04

0.02

0

0007

0006

0.005

0004

0.003

0002

0.001

0

0.4ρ
冽

0.4 r2の

fig.(l0)Position-dependent of relative energy straggling for sub shells
of atomic Cu. (a) v=10vo , (b) v=5vo , (c) v=2.5vo, (d) v-vo

咄

０・０５

０・０４

ｍ

ｍ

剛

０

“
ミ

”ヽ
ど
ヽ
ヽ

ふ
ど
ヽ
ミ
ヽ
ヽ
ミ

ミヽ
、
ヽ

０・・４
０，‐２

０・１
咄
０・０６
咄
０・０２
０

“
ミ
ミ
酬
ミ
ヽ
ぬ
ゞ
ヽ
ミ
ヽ
ヽ
ヽ
ミ
ヽ
ヽ

“
ミ
ヽ
ヽ
”
¨
モ
ヽ
ヽ
吻
餞
喘
ゞ
ヽ
ミ
ヽ

υ
ヽ
ヽ
ヽ
ヽ
ヽ
、
配
「

¨
ヽ
ヽヽ
”
“
Ｃ
ヽ
ヽ
「
ヽ
団
ゞ
ヽ
ミ
ヽ
ヽ
ゝ
ヽヽ
運
「、
ヽ

‐ lS2
-C「 2S2

¬さ-2p6

-3S2
■■卜3p6

-4S2
+4d9

v:svo T:t:

Ｓ２

Ｓ２

ｐ６

Ｓ２

ｐ６

Ｓ２

ｄ９

今
一
一
０
十
一
＋

01S2
V=V。           4-2S2

-2p6
03S2
1‐ 3p6

77

ω

02      04      06      08
ρtt」う

の

の

ω



The stopping porver
surfaces

0.12

0.1

0.08

0.06

0.04

0.02

0

and energy" straggling of swift ions in

Riyahd K. A. Al-Ani, Khalid A. Ahmad,

individual planes of

Khalid S. Ibrahim

・
０８

・
０７

・
０６

・
０５

・
０４

・

・
０３

・
０２

・
０１

０

０

０

０

０

０

０

０

０

“
ヽ
ミ
酬
ミ
ゝ
ね
ゞ
ヽ
ヽ
ヽ
ヽ
ヽ
ミ
ヽ
ヽ

の

。
・
‐６

０
・
‐４

０
・
・２

０
・
１

０
・
０８

０
・
０６

０
・
０４

０
・
０２

０

・

“
ミ
ヽヽ
“
¨
モ
ミ
ら
、
ど
ヽ
ヽ
ヽ
も
ヽ
ヽ
ミ
ヽ
ヽ

“
ミ
ミ
“
¨
に
、
ヽ
「
ヽ
“
ヽ
ヽ
ミ
ヽ

ヽ
ヽ
ミ
ヽ
ヽ
゛
ヽ

ω

咄

０・０５

０・０４

０・０３

０・０２

回

０

“
ミ
ヽ
“
¨
ミ
ミ
ら
、
で
ヽ
ヽ
ヽ
ヽ
ヽ
ヽ
ミ
ヽ
ヽ

01S2
V=VO          ‐-2S2

-2p6
-●-3S2

+3p2

1
0.2   o.4 

ρ就

=ぅ
  08

0

Fig。 (9)POSitiOn¨dependent of relative energy straggling fbr sub sheHs Of

atolrlic Si.(a)v=10V。 ,(b)v=5v。 ,(c)V=2。 5v。 ,(d)V=v。

78

v=10v          _:::
+2p6
■Э-3S2

ユ

v==5v。             .卜 1::

¬
`「

2p6
-0-3S2

‐ 3p2

v=2。5      =:::
t2p6
-0 3S2

03p2

0.6

ρtty0

0.6

r2己J、



Al-Mustansiriya J.Sci.

0.14

0.12

0.1

0.08

006

004

002

0

Vol.15,No.4,2004

０・０６

０・０５

咄

咄

０・０２

剛

０

¨
ミ

触ヽ
ピ
ミ
ン
心
ギ
ヽ
ミ
ヽ
も
ヽ
ヽ
ミ
、
嘱

」ピ
ミ
酬
ミ
ヽ
ぬ
ゞ
ヽ
ミ
ヽ
ミ
ヽ
ミ
ヽ
ヽ

０
・
‐８

０
・
‐６

０
・
‐４

０
・
‐２

０
・
１

０
・
０８

０
・
０６

０
・
０４

０
・
０２

０

“
ミ
ヽ̈
¨
こ
ミ
『
ヽ
ど
ヽ
ミ
ヽ
ヽ
ヽ
ヽ
ミ
ヽ
ヽ

“
ミ
ミ
“
“
ミ
ヽ
ヽ
「
ヽ
¨
ヽ
ヽ
ヽ
ヽ

も
ヽ
ヽ
も
ヽ
゛
嘱

04 
ρttδ、

04           06

ρヱyう

0.4ρDzぉ
0.007

0.006

0.005

0004

0.003

0.002

0.001

0

0.4 
ρの

Fig。 (10)POSitiOn‐ dependent of relative energy straggling for sub shens

of atorlic Cu。 (a)V=10V。 ,(b)V=5v。 ,(c)V=2。 5v。 ,(d)V=V。

v=10v     l軍 :::

‐Ｓ２

２Ｓ２

２ｐ６

３Ｓ２

３ｐ６

４Ｓ２

４ｄ９

＋
各
＋
＋
一
一
＋

v=5vo

v=2.5      =:::
―●-2p6

V:Vo i-o-2s2

79

ω

の

の

0     0.2 0.8     1

ω



Thc stopping potvcr
surfaces

and energy' straggling of st'ift ions in individual planes of

Riyahd K. A. Al-Ani, Khalid A. Ahmad, Khalid S.Ibrahim

０７

０６

０５

０４

０３

０２

０１

０

０

　

０

　

０

　

０

　

０

・

０

　

０

“

・
ミ

“ヽ
“
ミ
ゝ

ヽ
で
ヽ
一Ｓ

ヽ
ヽ
ミ
、
ヽ

の

¨
、た
ヽ
“
¨
に
、
ヽ
「
へ
蛯
ヽ
ヽ
ヽ
υ

ヽ
ヽ
ヽ
ヽ
こ
ヽ
、
ヽ
、　
　
Ｌ
ヽ
ヽ
ヽ
¨
¨
に
、
ヽ
Ｌ
へ
“
ヽ
ヽ
ヽ
ヽ

匈
ヽ
ヽ
ヽ
ヽ
ヽ
夕
『

016

0.14

0.12

0.1

0.08

0.06

0.04

002

0

0.12

0.1

0.08

0.06

0.04

0.02

0

α4ρωzぁ

0.4           06

ρttJう

v=2.5      ‡:::

-2p6
+3S2
+3p6

“

D-3d10

J■-4S2

ユ

0.4ρ
品)、

01S2

ヽ
ア==V。                尊 :::

¬全-3S2
-0 3p6
-0-3d10
‐ 4S2
■●“4p2

α4ρ
死乃

Fig.(11)Position-dependent of relative energy straggling for sub shells
of atomic Ge. (a) v=lOvo , (b) v=5vo , (c) v=2.5vo , (d) v:vo

0.2

“
ミ
ヽ
“
¨
に
、
ヽ
「
λ
“
ヽ
υ
ヽ
ヽ

ヽ
ヽ
ヽ
こ
ヽ
夕
ヽ

0.025

0.02

0.015

0.01

0.005

0

ω

80

v=10v         :::::
+2p6+2p6
-3S2
+3p6
HD-3d10
-0-4S2

t4P2__

v=5v。     ‐■籍|
+3S2
-●-3p6

03d10
-6-4S2

-0-4p2



Al-Mustansiriya J.Sci. Vol.15,No。4,2004

Figs。 (12,13,14,15)inustrate the energy straggling relative to Bohr energy

straggling rρ
2/ρ

`ノ

in atomic sub― she11 ls,2s+2p,3s+3p,3s+3p+3d,4s

and total straggling ofAl,si,Cu and Ge at four velocities(υ =ノ θυ。,υ =5υ。,

υ=2.5υo and υ=υ。).At velocity υ=ノθυo the irlner shell-ls for Al,si,Cu

and Ge is visible and drop offrapidly in the regionグ >O ofthe bulk inaterial。

For Cu and Ge,Inaterial at proton velocities υ=5υ。,υ =2.5υo and υ=υ。,

there is no contribution to this sub― sheH,、vhile for Al and Si is still visible and

decreases offrapidly at z>0.The sub― shen 2s+2p for Al,Si and Cu at velocity

υ=ノθυθ is dorninant and decreases exponentiany t。、vard large distances,while

for Ge is visible but not dorninant and decreases exponentially toward

distances z>0。 At velocities υ=5υo and at υ=2.5υ o this sub― shell is still

dorninant for Al and Si butthere is no contribution to Cu and Gc at velocity

υ=2.5υ。. Atlow velocity υ=υo there is no contribution to the sub― sheH 2s+2p

for Al,Si,Cu and Ge.The sub― shen 3s+3p is visible but contribute poorly for

Al and Si at velocities(υ =ノθυ。,υ =5υθ and υ=2.5υ。)but it iS donlinant

at velocity υ=υ。.The Sub― shel1 3s+3p+3d for Cu and Ge is visible and

decreases exponentiany t。 、vard z>O at velocity υ=′ θυ。,while this sub― sheH

for Cu is donlinant at velocities(υ =5υ。,υ =2.5υo and υ=υ。).Finally the

sub― shen 4s is not visible at four velocities(υ =ノ θυ。,

υ=5υ。,υ =2.5υo and υ=υ。)and the sub― shen 4s+4p forthe Ge is

dorninant at the four velocities(υ =ノ θυ。,υ =5υθ,υ =2.5υo and υ=υ。).
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In short words from Figs.(12,13,14,15)it is Seen that the contribution

fron■ the inner drop shens drop off rapidly but the 2s+2p,3s+3p,3s+3p+3d

]l::|』度電Hll駕鮮71ド獣罵埋1躍畔f:軍胤盤ぷ寵
analysis of Rc■ [20]but Was fOund to be less promincntthere.

Figs(16(a),(b),(C)and(d))illustrate total position― dependent energy

straggling reladve to Bohr energy straggling rρ
2/ρ

`ノ

fOr Al,si,Cu and

Ge at different velocities(υ =10%,5υ。,25υo and υ=υ。)A nearly
exponcntial decrease is seen in all four cases, consistent with theoretical

rcsults rcpoltcd in Rcfs[16,18]Thc s10pC dccrcascs with incrcasing z

because of an increasing adiabatic radius This good qualities is in agreement

with experimental observalons reported in[20]
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0,4 
ρΩ

=。
Fig.(16) Total straggling parameter relative to Bohr's straggling for

Al, Si, Cu and Ge at four projectile velocities .
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Intensity Noise characteristics in euantum-Dot
Lasers: Four-Level Rate Equations Analysis
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ABSTRACT

The intensity noise characteristics in the three regions of QD structures

are studied. Four-level rate equations model introduces in this work enables as

to study carrier relaxation, recombination and emission processes in the eD
region also carrier recombination outside the dot (inside the quantum-well

region) u'hich is impossible with other models. It is shown that the noise can

be split into five sources. Phonon bottleneck effect shown to increase noise.
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INTRODUCTION

Low noise is one of the most requirements in the wide range of
applications that hopped to be taken through the use of optoelectronic devices,

which deals with quantum dot (QD) structures. These applications [l] like
industrial manufacturing, tnedicine, remote sensin-q. space communications,

and the military.

When the size of an electron system reaches the nanometer scale, noise

becomes a very interesting problem l2l. The origin of it lies in the

spontaneous emission and shot noise which is a nonequilibrium fluctuation,

caused by the discreteness of the charge carriers. From the investigation of
shot noise, we can learn additional information on electronic structure and

transport properties, since it is directly related to the degree of randomness in

carrier transfer 12,3).

The realization of quasi zero-dimensional systems called

semiconductor quantum dots, represents a real scientific and technology

"revolution" in the field of semiconductor heterostructures where we become

deals with nanostructures. Quantum dots have attracted increasing attention

[4] because of their technological applications. It is the result of reducing all

the (three) dimensions of the active layer in double heterostructure (DH).
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conventional (bulk) DH semiconductor laser consists of an active layer (its

thickness is about 0.1-0.3 pm) sandwiched between two higher gap cladding

layers [5 ]. when the active layer thickness reduces to about an order of
magnitude than in bulk DH design, the low energy wave-like states available

for electrons and holes confined to the active layer (potential well) changes

from quasi-continuous to discrete. Since laser action is derived by stimulating

electron-hole recombination between these discrete (quantum well) states,

devices with this active layer design are called quantum well (ew) structures

t3]. This shorten the rvavelength due to radiative transitions between

confined states and significantly reduce the threshold current density and its

temperature dependence as a result ofthe modification ofthe density,ofstates

[6].Rcducing two dimensions of active la)er gives quantum wire structures.

In most experimental studies, it is assumed [7] that the frequency

fluctuation processes are either infinitely fast, leading to homogeneous

broadening, or infinitely slow, leading to inhomogeneous broadening.

However, effects of a spectral fluctuation on a picosecond time scale have

been observed. in experiments, showing that the frequency fluctuation [7] is
not always infinitely fast or slow.

The common assumption through most noise studies is that the system

is Markovian [5], i.e., the random forces have no memory and the correlation

of their product function is a delta function. The memory effects [g,9] arise

because the wave functions of the particles are smeared out so that there is

always some overlap of wave functions and as a result the particle retains

some memory of the collisions it has experienced through its correlation with

other partic les in the system.

92



Al-Mustansiriya J.Sci. Vol.15,No.4,2004

Noise behavior can be analyzed by introducing the Langevin noise

terms in the carrier and photon rate equations. Carrier processes in the active

region (layer) ordinary represented by a single rate equation [10]. When

separate confinement heterostructure (SCH) layers are used then a second

equation must be added to take into account carrier transport (CT) effects

(capture and escape from the active layer) [il]. This model then used to

describe modulation in QD structures [12]. Structure-dependent model which

takes the effects of nonlinear gain (!as a dependent parameter (in addition to

the CT effects) is introduced there after [13]. These two models [11,13]

neglect the effect of the QW (or wetting) layer that is found between QD and

SCH layers.

The four-level rate equations for the three regions (QD, Qw, and scH)

of QD structure [ 4] are putted previously in the form of [6] structure-

dependent model. Here, the four-level structure-dependent model is used to

analyze intensity noise in these three regions of the QD structure. This make it

possible to study the effect of processes like: relaxation in the QD layer,

recombination inside and outside the QD -inside the QW- layer and emission

from the QD to the QW layer, on noise in these structures which is impossible

in earlier models. To our knowledge these effects are not to be studied yet and

this paper examines it. This paper is organized as follows. Four level

structure-dependent model with noise sources is discussed in section 2, the

results for GaN QDs and their discussion are presented in section 3. Then

section 4 contains the conclusions from this work.
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Four-Level'structure-Dependent Model lvith Noise sources

Taking into account the recombination process in the SCH region' and

spontaneous emission in the active layer, adding Langevin noise sources

which becomes the deriving forces not the injection current' one can write:

ヨ竺ュ=_::_::+芳考+リケJ・ (r)        (1)

午
=芳

::一 号

―

考

一

号

+::努 +芳鳥ィ(r) (2)

」二=:};:一イ:一 ::一
νggρ (Wρ )Sρ

;|÷
+り

1鳥
(r)(3)

セ
I)L=:ツ

ggρ (ル
ツρ)Sρ ―:::+i夕:Rψ

+分 Fs′ (r)   (4)

Where:
nst nq and n =Carrier densities in the SCH' QW' and QD regions'

respectivelY.

V,, Vo and Vo=Volumes of the SCH, QW regions, and one QD, respectively'

!r: Carrier diffusion time across SCH region'

An,:Carrier emission (escape) time from the QW region'

tr; Relaxation time inside the dot'

!.: Thermoionic emission time (escape time) from the dot.

n"andIr.:Recombination life time inside and outside the dot' respectively'

e= Electronic charge.

c: Speed of light in vacuum'

So: Photon densitY in the cavitY'
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/r:Group velocity (speed of light /refractive index).

rr: Photon lifetime.

f:Optical confinement factor (the fraction of the optical mode confined

inside the active region).

The total modal gain g ,Qv o)can be written as [15]

B r(* r) = f [g(') (w p) -rs'],'r1* olln rl2 ) (5)

The photon density of the resonant mode ($) is related to the optical electric

field (Q) by I s]

sp=r'-?LF,1' (6)" h*,

with wo is the angular frequency of the lasing mode. go (r r) is the linear

gain, Sf/rr(* r) is the third-order gain of the peak mode (p), p, is the

refractive index of active layer and eo is the permittivity of free space.

F,r(t), FnrQ) and Fn are noise sources associated rvith carriers in SCH,

QW, and QD regions respectively; their origin comes from the discrete

nature of the carrier generation and recombination processes (shot noise).

Further, FtoQ) is the intensity noise source that arises from the

spontaneous emission. In the presence of Langevin noise sources (F,,(t),

F,r(t), F,(t) and .F5r(r)) the parameters ns, nq, n and $ becomes random

and the correlation of their product function is a delta function [3], i.e.:

(P,Oo,(r)) = 2DiduQ -tt) (7)
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Here Dr, is called the diffusion coefficient of the corresponding noise

source. For ihe laser structure under study, the diffusion coefficients can be

expressed as:

2,、″、
″s,1

τ
s″

″_/
D49% =孝

つ

D″″=f FB,n2 ?年Sρ +手 (8)
τ

″

Ds′
s′ =Rψ sρ。

島′″-3tsρ
Ds′″″

=D″%=o

Wh.t. these coefficients are given here depending on that in Il 3] after taking
into account the new layers (QW layer) that not taken in ihe analysii
previously. Using small-signal analysis and Fourier transform (their standard
forms can be seen in [5,10]), one can gets after some mathematical
manipulations:

「

ζ(″)=上Ⅳり″stts(″)+〃 tざnq(″ )十 〃″鳥+〃
もFsρ (″ )]

Where:      .

1〃4~フア
レgS″g″ 十三

:)生
I
(ル +上 +上 )

τs   τsr

(9)

(10-A)

乃L9 =ず「[ソgSρ°gρ″+`:;:生]
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The RIN is deflned by[5]:

R五へr=( IS~(ω)12)/s;

where ( lsrr)l ') is the power spectral density and one can write its

definition as according to eq. (9) as:

( lsr,il ') =1, ,,1' (F,,4" ) 
*lr,,l' (r,, ,,,) *lH,f (tr', tr,)* lr,, l' (F,, F,,)

+ 2{Re(l/, ).Re(l/e ) + rm(l/, ).rm(lre )t(4 Fr, ) OZ)

τs   τ
s″
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RESULTS AND DISCUSSION

GaN/InGaN laser structure taken as an example for intensity noise

uuay. i;uN aois studied are assumed to have a cylindrical shape with a radius

;i 7 ,; and an equal height. Its maximum gain appear at Q eV) [16]'

tlu,.riut parameters used in ihe calculations are given in Table (l)'

Figure (l) shows RIN response for GaN/InGaN QD structure at different

i"iu*utioo times (la). Longer !,' (-10 ns) reduces the peak value of-RIN'

O..'*uring la shifts the ioise to higher values and a deviation to lower

values of ilaxation oscillation frequency (f,) is seen. When !d' equals to (1ps)

RIN i, ,.drc.s but/ retum to its higher value' Both RIN and/ still constant

;ar.t shorter !a iimes (t0ps-9fs). Fig. (2) shows a different situation when

recombination time (!,) in the QD region becomes the variable parameter.

Lu.g.. .ff..t of [. on RIN spectrum is ob.vious (see Table 2)' At -':1fs the

relai.ation oscillation frequency is removed' Fig' (3) shows the contribution of

Langevin noise sources t; RIN spectrum' According to eq' (12)' the RIN can

be split into fiie comPonents:

2)″
引 ら″ら・

=|″″

“
12(鳥 9・

E"マ
)

3)″Ⅳ
Iみら=|〃″12(鳥鳥)

イ)RIIV年も=|〃s′
「

(島・亀)

ヽヽ
―′′

”鳥”鳥′′でヽ
、

″〓らら翻
７

‘

5 ) NNIF, *, = 2{Re( H, )'Re( H sp ) + Im( H, )'Im( H so )}\F' Fso])

Where R/Nl rr.r, denotes the RIN due to the mixing of the two noise sources'

F* and Fy. The main contribution comes from F,'F,part in QD region' The

contribution from other parts has a neglected effect on RIN spectrum. Figure

+iuj ,to*t the variation of peak value of RIN.with carrier recombination

times (!,) at constant values of relaxation time (!7) inside QD It is shown

ifr", n) has a small effect which began to appear when !'=l0ps' This curve

;i;;r th; highest peak value in this group of figures (fi1' 4a' b' and c) at

E-;ipt. E, I the iecombination time inside the dot' At very small values of

l, tti noi.. increase with it till a considerable value where it gives a peak,in

[i, .u**. Then a reduction in noise is seen with increase !^ In fact the

threshold current density inversely proportional to D' thus the noise reduces
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with it. The increment in noise at the beginning of the curve where n, values
are very small return to the increase of threshold current due to the increase of
carrier density required for population inversion.

For !n,-peak RIN curve in fig. 4 (b) an adequate discrimination between
curves is seen which means an important effect of !7 on !r. curves. A
noteworthy that the peak RIN increase until i-rr. becomes approach tr7 value
then the noise reduces. trr, is the recombination lifetimo tutside the dot.
Longer Ir. reduces leakage current then reduces noise. When C* SZamost
of carriers consumed before they recombine inside the dot. The a*
dependence, and thus crystal quality dependence, is due to the retarded carrier
relaxation increasing the opportunity for carriers to recombine through the
nonradiative processes outside the dots.

Fig. a(c) shows that for [,-peak RIN curve whe5r!7 becomes too short
(-9fs) the curve shifts to lower value (see curve 4 in this figure). From fig. (4)
it is shown that curves are peaked at some value for both n, and lr. we
check the contributions of RIN parts in fig. 4(b) to see which part has the
main effect. It is found that for the highest RIN peak the part due to the
carriers in the QW region gives the main contribution. For points other than
the highest peaks in the curves of fig.4 (b) all parts of noise shared with
different degrees of strongest.
The phonon bottleneck problem in QDs results from significantly slowed
down carrier relaxation into the discrete ground state due to the difficulty in
achieving energy conservation which results from lack of phonons needed to
satisfr energy conservation rule in this completely quantized structure ll4,
19]. All of the above results in fig. 4 indicate that the shorter relaxation
lifetime reduces the intensity noise, i.e. the phonon bottleneck can be
suppressed at very short carrier relaxation.

When we seek for the origin of relaxation and recombination processes in
QDs. Photoluminescence spectra shows that most carriers were excited in the
cladding layer, suggesting that the carrier relax rapidly into ground state from
the cladding layer when the carrier density is low. Rapid carrier relaxation
into the ground state is seen. In fact a considerable number of carriers
remained for recombination in higher levels at a high carrier density, this
result indicates that the phonon bottleneck is effective [20].

RIN peak frequency with cr,, r,and re curves are shown in fig. 5(a, b and c
respectively) with 14 &s 0, parameter. Different situations are seen and can be
used to avoid frequencies that RIN peak in it.
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CONCLUSIONS
The noise characteristics in QD structure is studied using four-level rate

equation model. This enables us to study relaxation, recombination and
emission processes in the QD region, which is impossible with other models.
GaN QDs are taken as an example for study. The following points can be

stated:

i. Very short carrier recombination time inside the dot (t,) reduces the
intensity noise.

2. When carrier recombination time outside the dot (,0,) smaller than the
relaxation time inside the dot (!6) then the noise increase. When Do.

values become the longest then the noise reduces.

3. At very short X6 times the noise shifts to lower value in the emission
from the dot time (!") curves.
From these results one can conclude the important effect of phonon-

bottleneck on intensity noise behavior of these structures. Crystal quality and
smaller recombination and relaxation times inside the dot reduces the noise.
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Tablel(1):GaNIlT,l8Iparametersusedinthecalculations.

3.44

0.001

0.201n。

0.81■。

3.135

0.06

5

30

10

900

Value

E s = BandgaP energv- (ev)

SO = Spin-orbit band enerfJ-

(ev)

ffie =Electron effective mass

ftth =Hole effectil'e mass

/lr = Refractive index

f = Optical confinement factor

d 6r, = Caviq' loss (t*-t)

q m --Mirror loss (cm'l)

7/ = Strip rvidth (prm)

I = Strip length (pm)

Table (2): increment in the RIN Peakralue due to recombination times

Increment in the Peak

Value of RIN (dB/Hz) for

each 10'l time decrement

0.007

9

8

3

τ′=RelaxatiOn tilne ilnside the dot

τ′=Rec6mbinatiOn time inside the dot

τ
9″   Recombination til■

e outslde the dot

rθ =Thermoionic emisSion time from the

dot

Parameter
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Some Results on Semiprime Fuzzy Submodules of Fuzzy

Modules

Rabee Hadi Jari Department of Mathematics, College of
Education, Thi- Qar University

ABSTRACT

The main aim of this paper is to study the notion of semiprime fuzzy
submodules. The researcher proved some results analogous to the ordinary
sense. It is also given some types of fuzzy submodules and their relation ship

with semiprime fvzzy submodules.

:lL.......・
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INTRODUCTION
The COncept of semiprime fuzzy submodule was irstintroduced in[11,

、vhere a ftlzzy submodule И of a fuzzy module χ is caned sernipriFne fuZzy

submodule if rr2α ⊆々И for a fuzzy singleton rr OfR,α 、⊆Йr then rrα 、⊆И。
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In section two of this paper, we give some definitions and results which
are useful in our work.

In section three, we show that If: A is a semiprime
fuzzy submodule of a fuzzy module X, then (A: X) is a semiprime fuzzy ideal
of R, but not conversely (see corollary 3.2 and remark 3.3). Also, we put a
condition under which the converse is true (see proposition 3.4).

Finally, note that Throughout our work R denoteds a commutative ring
with identity and M be a unitary R- module.

PRELIPIINARIES

In this section、 ve give some basic deflnitions to be used later on.

: Dettnition 2.1〔 2卜 pl:                  .

A lizzy set is a mapping X from a nonempty set M into [0, I ], the set
I

X,= {xeM I X(x)>t} is called a level subset of X.

I).finition2.2t'1,
Let xt: N{--------+ [0,1] be a fuzzy set in M, where xeM, te[0,1], then x, is
defined by :

Ct if x=v
x,(v) = I- L0 if x*y for all yeM

x1 is called a fuzzy singleton.

Definition 2.3 tsl:

Let A and B be two fuzzy sets in M, then :

1 . AcB if and only if A(x) < B(x), for all x eM. lf A e B and there exists
xeM suchthat A(x) < B(x), then we write I cB and I is called a proper
fuzzy subset of B.
2. x,ce if andonlyif x,(y)sA(y),forallyeMandif t> 0thenA(x)>t.
3. (Aa B)(x) = min{l(.r), B(r)}, forallxeM.

r08
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Derlnition 2。 4[6]:

A fuzzy set X on a ring R is calle d a fuzzy ideal of R if for each x,y €R

l. X(x-y) > min{x1x),X(y)\.
2. X(xy)> max{x1r), X 0)} .

Definition 2.5 171:

A fuzry set X in an R-module M is called a fuzry R-module if and only
if for eachx,y eM, r eR.

l. X(x-y) > min{x1x),x(y)\ .

2. X(rx)> x(x).
3. X(0) : I (0 is the zero element of It4).

Definition 2.6t31:

Let A and X be two fuzzy modules of an R-module M,A is called a fuzzy
submodule ofXif and only if Ae X.

Definition 2.7t81:

A fuzzy module X of an R-module M is called a cyclic fuzzy module if
there exists x, cX, such that X:(x./, hence for each m,cX, there exists a

fuzzy singleton al of R such that ffi,:o1t, where aNF@x)s., I : min{1}.

Definition 2.8t81:

Let X be a fuzzy module. A proper fuzzy submodule A of X is called a
prime fuzzy submodule whenever r,ao c A for fuzzy singletons r, of R and

ao c X we have either r, e (A:X) or ao c A,

where (A: X) = {r, : r,X c A,r,lfuzzy singleton of A.

!).finitio,2..2t'lt
A fuzzy submodule A of a fuzzy module X is called a primary fuzzy

submodule if for each fuzzy singleton r, of R and ao c X such that r,ar g A

then either ao c. A or
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r, e \KA'.n = {., s n; there exsists neZ.strchthat mi E(e:X1}.

D.@-ZlOt'1:
A fuzzy submodule A of a fuzzy module X is called semiprime fuzzy

submodule if r,'ar c A for a fuzzy singleton r, of R, a. g X then r,a, g A.

Remark 2.11 :

Every prime fuzzy submodule of a fuzzy module X is a semiprime
fuzzy submodule, but not conversely, (see[a], remark 2.2.2 and example

2.2.3)

Ds@.12t'l'
A fuzzy ideal 1of a ring R is called a prime fuzzy ideal of R if r,a, c I

for a fuzzy singletons r, and as ofR, then either 4 c I or a, c I .

Moreover 1 is called semiprime fuzzy ideal if r,' c I for a fuzzy singleton r, of
R, keZ-,then r, q I. Equivalently, 1 is semiprime fuzzy ideal if r,r s I for a
fuzzy singleton r, ofR, then r,c 1.

Dsfilitis4.Ll, t'1:

Let X be a fuzzy module and let I be a fuzzy submodule of X, then I is

called weakly pure fuzzy submodule of X if for any fuzq singleton
r, of R,thenr,XlA=r,A.

Semiprime F uzzy Submodules:

Proposition 3.1 :

Lel:. A be a proper fuzzy submodule of a fuzzy module X. If A is

semiprime fuzzy submodule ofX, then (A:B) is semiprime fuzzy ideal of R for
each fuzzy submodule B of Xcontaining I properly.

ll0
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Proof :By [to, theorem33), (A:B) is a fuzzy ideal of R. To prove (A:B) is
semiprime fuzzy ideal of R. Let r, be a fuzzy singleton of R such that
r,2 e (A:B), then ,,'Be A,hencer,'boe AforallbogB. So r,bre A since I is

semiprime fuzzy submodule. It follows that r,e(A:B); that is (A B) is

semiprime fuzzy ideal of R.

The following result gives a fundamental property of semiprime fuzzy
submodules.

Corollary 3.2 :

If A is a semiprime fuzzy submodule of a fuzzy module X, then (A:X)
is a semiprime fuzzy ideal of R.

Proof :

It follows directly by proposition 3.1.

Remark 3.3 :

The converse of corollary 3 .2 is not true in general. For example.

Let M:Z@Z as a Z- Module, let

X; M J,t] , A; M ---#,t] such that :

X(a): { ifaeZ@2Z
)
0l otherwiset
-A(a): V ifaeaZ@(O)

-
Q_ otherwise

It is clear that X is a fuzzy module of M and A is a fuzzy submodule
of X.
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Notice that

和 飢 毛 飢 Ю前詭 並 凸 mに の上⊆A d“ e4の =わ
:コ

Ю

百     '        1                          2

0,0)1⊆ X Sincexl,0)=′ >:
2

Moreover,21o,0)1=(2,0)1生 И」nce Иρ,の =0華
:・

2   2     2

Thus,И iS notSemiprime lhzη Submodule ofχ

On the Other hand,μ′rスυ=“Z``ν iZο 2の ={0}fOr」 lr>θ .

But“ fンリ′=“′r」りby卜 ,ル″″42151

Hows that:

= θぉ whiCh Can be casily shown a Semiprime ttz2γ
ideal of Z

Prooosition 3.4 :

If I is a primary fuzzy submodule of a fuzzy module X'then

(A: il is semipirime f'tzzy ideal of R if and only if I is prime fuzzy

submodule.

Proof:
Suppose that I is primary fuzzy submodule and (A : X) is a semiprime

fuzzy ideal ofR.

Let r, be a fuzzy singleton of R and m, c X such that r,m, I A'

suppose that m' $4.
since I is primary fuzzy submodule, then

,, g 
^l(F'. 

x1, hence r,' e @: X) where neZ"

But (A : { is semiprime fu2ry ideal, then r, c (A: X) '

Thus, I is prime fuzzY submodule'
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Conversely, Let A be a prime fuzry submodule ofX.
By [8,proposirion2.t3l(A:x) is a prime fuzry ideal of R, hence (A ; x) is
semiprime fuzzy ideal since any prime fuzzy ideal is semipri me fuzzy ideal.
The following corollary is an immediate consequence of
proposition3.4.

Corollary 3.5 :

Let A be a primary fuzzy submodule of a fuzzy module x . Then
(A: X) is semiprime fuzzy ideal of ft if and only if I is semiprime fuzzy
submodule ofX.

Proposition 3.6 :

If B is a primary fuzzy submodule of a fuzzy module X containing
semiprime fuzzy submodule A such that J(B,J)=(A:x), then B is
semipri m e fuzzy submodule.

Proof :

It is clear that e: X) e @ : X) 
= J(s .. xl = (A: X)

Hence, (B : X) : (A : X)

But, A is semiprime fu2ry submodule, so (A : x) is semiprime fuzzy ideal by
corollary 3.2. rt follows that (B : x) is semiprime fuzry ideal of R, also B is
primary furry submodule, implies that ,B is semiprime fuzzy submodule by
corollary 3.5 .

Proposition 3.7 :

Let A be a fuzzy submodule of a fuzzy module X. Then I is semiprime
fuzzy submodule if and only if (A : I) is semiprime
fuzzy submodule of x for any fuzzy ideal I of R, where
(A I) : {no : ctol c. A, ao g X}.
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Proof:

Suppose that I is semiprime fuzzy submodule. By $o,thrrrr^33|, (A :

I) is a fuz.zy submodule of X. To ptove (A: 1) is semiprime fi)zz! submodule

of X.

Lel r,2x, e U: I),then (r,2x,)l I A.

Hence r,21a,x. ) c A for all a, e I.

But,4 is semiprime fuzzy submodule ofX, so r,(a,x,)c A.

Then (r,x.,)I e A.lt follows that 4x,c(l:I)which means that (A : I) is

semiprime fuzzy submodule ofX.

Conversely, suppose that (A: 1) is semiprime fu2ry submodule of X for all
fuzzy ideals 1 of R.

Taking I : Xn, where Xp (a)= I for all aeR.

Firstly, Ae @ : X) by fto,temma3.aQ)1.

On the otherhand, if
x, c (A : X, ). then x,X* e A. So by [10, lemmu 2.16(l)] then

txXil\v) =l r if u' : ar for some ae R
'l
I o otherwise

<A(w)for allw e M.

Conseqently, (r,XR) @ = t -<A(x); that is x, -cl and

hence (A : Xd e A. Thus,l -- (A : Xn).

Therefore I is semiprime fuzzy submodule ofX.

BrsJ,osition-3.9:
Let I and B be two fuzzy submodules of a fuzzy module X.

Let T : A n B, if A and.B are prime fuzzy submodules, then I is a semiprime

fuzzy submodule ofX.
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Proof :

It is similar to the proof to fg, remark 2.2.41.

Corollary 3.9 :

If I is semiprime fuzzy submodule of a fuzzy module x and^B is afuzzy submodule of xsuch that B f ,l,then A n B is semiprime fuzzy
submodule ofB. T

Proof :

Since B e A, 
$en A n B isa proper fuzzy submodule in B.

Now, let r, , m, b? fuzzy singletons of R and B respectively such that,,'*, e An B, hence r,2m, e A and ,,;m, 
= 

B .

But, m, g. ^8, then r,m, g B
Also, I is semiprime fuzzy submodure ofx. Therefore ;r,m, c. A.
So,r,mrcAnB
That is; A nB is semiprime submodule of B.

The following proposition gives the_relationship between semiprim e fuzzy
submodules and weakly pure fiizzy submodules.

Proposition 3.10 :

Let x be a fuzzv modure of an R- Module M such that any fuzzy
submodule is cycli c fuzzy submodule, then every proper fuzzy submodure is
semiprime if and only if every fuzzy submodul. Ir *.ukly pure.

Proof :

Let A be a prop er fuzzy submodule ofX.
Suppose that A is semiprime fuzzy submodule ofx.To prove r, x r-> A : r, A
Letypcr,X r'tA,thenlre A andyp: rfrsfor some a, e X.
so ryp : r,2 ct., e r,A, since r, A is a proper furry submodul e of x, thus r, r is
semiprime fuzzy submodule ofX.

Ｌ

Ｆ

Ｆ

Ｆ
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Therefore, r A, e r l. Hence y I g r l.Thus r, X n A c r, A.

On the other hand rA e rX n l, implies that r,X n A : rl for all fu2ry
singleton r,, of R.That is; I is weakly pure fvzzy submodule ofX.

Conversely, suppose that every fuzzy submodule is weakly pure.

Let r,2a- c,4 for a, c X and a fuzzy sin gleton r, of R.

It is clear that rp, g (rp) where (rra) is the cyclic fuzzy submodule of X
generated by r,or, also rp, c r rX, then r ra, c r *X n (r,a).

But r,X n ("p) : r(r,a) by hypothes, implies that

rfl, e rt td : r,2a. s l.Thus rA, e A, that is ,,4 is semiprime fuzzy submodule ofX.
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|ヽ ハ・ ゝ1出|り ミヽムト ン 増J勢」 |●≒ 夕｀|ン メ ニ ■ i_ (chE)

.ttz) 3J Jr--.S^Jt & or;rll ;,.,,--'ll .riL'i-. 'Jl i15-./l JJS:U-,Yl a*tll

il' ::uj),rsJl al I Jb':L aij,,- ;1 +l',-;YL 4rsrJ.lt jJtlU 3lr=,-9,ry)ill

ヽ

）ヽ
ト

・タル I JJSI″夕|り腱 ご■ ∂国
|こ|≒」押 |』≦リコ脚 |こ|ゃメゞ 洒 IJ

i-ltrSt (Jg , r{.:.".r]l s+ll CrL+,ll

. Hawthorn :.e jJS)l f"Yl
.Cratae-qus oxyacanthal :i$Jl jYl

.(Rosaceae) nr;-eJl :4rin



げ 上 LメL LlυlJ JJ′ メ|■い υt」 ♂国 びム L出 独」 1亀出 超 |●Lコ 1辞岬 び ■ ム J“

OLり ||」 ‐ ´ 夕J■IJメ
ぃ Jも 饉

押 |げい●嶼 `びり 静|夕ILυ

・いメリLメ L」劇|メ111■ 1^:由り|ルタ

.jlリ リvlり Jし出IJりLjヽ |:け|」|夕 j」 |

e口|バ 'ハ」|

年一饉c剌 ♂島 F≦ (13-5)ぃ ぃ L」 ハ 挙メ 3)■ ´ 3り■ υリメリ|

げ
£ヽリメ `戸

卜」|ム L、 .JL礼
→J`甲 い こL浄りし こし」lξ メ `(Rosaceac)●ぃ リコ

.|り
=aム ●メ cl曇」|■い ｀|エ リ `Jノ こ

`|。

り=五
ミi●」 出 さJム

‖ヽハJlへ kAk戸 |りJ`J兵

Jり」J`Jノ ゝ メ Jり Uメ リ ム リL夕 IⅢ
、

`|、

ス‖ lυLJメ JJ`亀 リメ 4L

～

リメ
,Lり 嘔 i`を |、 ■_メ

ヽ聾 |りJ ttlFiム島 こ多 ●メ リ olぉ J～ 」υJぃ ご
囲 |

「

二が日|い 。■工」・L♂ ゎタリ。
(13)6り (3-2)許 ぃ さ

`メ"|、

■り,|_ハ

出い 国 o一 ユ |ヽ ^.■り測 I Ⅲ I分
´ 羹 、 。い 16メ リ喚 」

`メ
J臨 りぃJJ

I｀ よ
い eく

1-1・
メ IJ。 (15‐ 11)亀Kメ出 |・ Liひ こ甲 ||ゝ ,■ 61メ|」J`■ |メロツ|

。(15).Lノ.Lぃ りJチ」|.i“メ iり 。Jリタ IJ J国IJりL夕 |メ 出甲 |

…

|ご卜」1井J」|― |

.″L6… Jひ 島 ´ へふ劇161タツ|シ リ」チ JI山い り饉
`■

Jメ |´

~:」
J′り1由甲 ♂口lcμユコ|メン声 。ヽ

ぃ  (lL)ヒ型 _iリ リリメリ1出い り饉 6分“ぃ (100 gm)が くlJト

諄 ・tlヽ・(48)3」 ごぃズζ」沖 ヽミ`・ Ⅲごメ|」♪亀メ16J♪ ヽり■メ釧 |・ 園|

←コIJ〕 こ二→ “)_ェ
iこり」|メ 4キー出分iジ メロ|.コ|メン 41ぃと平 iり cも

。(Rotary evaporator) ,■コ|が ミヽ1-い Lメメ静JL.ょ」1出t■3ひ 社3国 |

・饉甲 |メL“出宅 ng_井ョ |,日IFヽミlJJ

―:Ⅲメ1由 ぃヽ |.γ

F‐
-3リリ_メ

ニリ 1出い υtt atぇ i」

～

」
,Aく 〕出 Lりql辞

岬

`染

」 |どい 夕 lt=｀く]´

_:(16)坦
日 ILL,J」興 I Jlム●1,J



t..t e trrJl s\oJ.r-ajl L).-ji.,*Jl fJle

 ヽ コ D卦 よ ― コ L旬 夕
1 ム

リ メ |り」 こ Jり
ヽ ■ りDJこ≦ 二■ Jメー リ ユ共 二 t・lK

→

“

メ|≒リメも (4%)■ リメ リリ甲 IJ‐L`(1%)J´ t´り
|ご光― (1%)ユ ー→≒」 |

■ メ
"二

響 lυ‐ ヒ
ど θ分 ■ 」 I LIメリ(5N)Jメ t,||メ メ |■≦Jりい ,(5%)

」
キヽA]～メ 1中 `Jlヽ ^]ダ 社J夕|じ辞 墨 トリ `ヴ リ。t」 |ム 熱`hこ|夕 JJLJメ メ |

.。 )。1りJ_Al´ u
―:1“ ミヽlⅢ・ntく 11,"ヽ

こ」J6ういり| ・Υ

:こ メ■■」ギ|こメ1・
ン`

|ラ饉1、 ムゝ .i

Hitachi Spectrophotometer卜 /1odel Ll-2000

:こ メ
`|ン

ン=｀」、́.、■191ヽ |ムニ1,■ム .宇

Pye Unicaln Spectrophotometerヽ 4odel SP3-100

11,■ 1メンコ |いし■メLJメ J AG-60F254こ メさリメ=」|ユ→K共」|ルム |。こ

。4o,3メ |

~:」
J´り|`い J喧

“
`1鞠

學 刈 1奪蜘 び襲 島 |・ 〔

ム'コ 』リメ、」い リエ」コいこヽ 」|ジ九ルメ|こいり鴨こ分一。(250 gm)亀LIト

げ
上 (A/W)(12il)ヽ 一 ■ (2N)HCl■ 襲 ■ リメ ¬ 早 IJ“ L`キ

■ メ

“

(600 ml)

。」|メ |

…

,|ン→y… 。(45)3」り(1003c)ヽじ≒よLFL ξ島り」←わ ´

P_1(25-27つ C)cJ!1、ニム」 ≒メ ト い峯 ・
`墨

。(15)メ ‐ 週 |ど (H)drol)sis)a■ ヨ |

諄 メ Jり」 JA∴ JJり ■ ♂ 」(BS-2208)と メ
`ミ

スAJム・ ■ ヽとメ
ニ 1`♂

リ

← ―
コリ |シ

こメ |り よ ■ り刀 国 IJこい リリ国 |ン 」n■ 週
い

1ム‐ り(1)´り ●LIJ

(50 ml)J^‐・―ヽこ|ン ご」(Petrdeum ether 40-60° C)J」1聾 |ゝ‐Lよコ島|

♂ J」 nヽlメ』■国|■|』 」メ1許
～
メ |‐コ|ム、■シ´Шl卜・6ナ ムξ

(Ethyl ttVI●X■ りL Jl^‐
■J卜 L‐ (500 ml)19ヽ '(Separating funnel)よ 」 |

こじiJ c´|し』c■り|ン (Aglycones)～≒」メじ爛|●いメ|こ´ゝ ふltヵメ acetate)

」に ]・」―コ|チ ‐コ|ム ふゝ ごい 卜.6ン がひ(50 ml)ご |メ ニ|ン どJり」|

シリ̀ヽ
刈|ひ ごL国|ご口|・ メい 二ゝJり ‐コlこ1ユ

「―、|よ」|くデ J^・‐ヽ

´ジ」(40± 2 CC)■)」2cキ とジニひ(BiB)-349/2)と メリリ」ジニャJJ^o¬ 卜´

ヽ▼



;e taJ:-:il Lt-1l3 JJfll ot+ _rt 3J sjLJt u,4lij.,,.! i.Uifr q:q.15ft oUs<.rl &+J ua+,i13 LJ.a!

6t*r)t p.r ;ta^ j ;.,;*f 6;J3sll .;i qfUs

,,Jrll fLl u**l ,sjhJl pgl;l l;.,1

.qJS,-JL.'-'.,,L :.rin^Jl i+jt-,Jl ;* ;i-!i:ll F 1".+,,,,r,ilI Ur",J-llill, 
":]=:Jl 

j5j
.t''' lArrhydrous sodium sulphate) 4r6L)Jl rlrr,,.a.ll

rJ+r.tir L-J+Bj ElJi ,-,r -", ,1) (TLC) 4ii,o;! 4i$l c.rlflr^rJs JL^,1 ,1 F
4SJ-i (ts t- (0.2 mm) ,,t .r (GF 254) J1; l<jl ,ll ;:t^r ilL..-o e- ( 20 x 20) rtq!

- '(le'18) Llul c!5:^.ll Jt -r.,r+ !+.:"-*xlt .iri<yll .}^.ir ii6yl (Merck)
* Toluene / ethyl acerate / ethanol (2: I :1).
* n-Butanol / acetic acid I water (4:5: I ).* Ethyl acetate / methyl ethyl ketone / formic acid /water (5:3.5: l :0.5)..!. Chloroform / ethanol / methyl ethyl ketone (lZ:Z:l).

- :7Ui; /l;:-,U g l-i ,laii O/ *E +
* n-Butanol / acetic acid / water (4:l :5).
* Ethyl acetate / methyl ethyl ketone / formic acid I water (5:3.5: I :0.5).

(Preparative Jl 4+ri1 ltLr Aiirll 4+Jt ilq3l_5iX]t Jf :.jl^c # slar-i.,,1

( Quercetin, Karnpferol, _年 _面 出ぃ こぅも」夕 静出ぃ `TLC)
―:メ 脚 |ム ,1ム・le｀ミ1-1」ul υ脚 |.KJ`Mo五 n)

=   n―
BLitanO1/acetic acid/water(4:1:5){18).

~:」
Jυ●メ1白い Jし占 ひ

`1出
興 lc/tたミL口| 。●

・1ム〕いり」 静JJチリ1凸いり腱ぃ(100 gm)♂ ぃど喧メLりふ

』 cメ|(10%)が♪い力 |ぃ 出1勢 ど■り ‐ i´ をL(48)6」Jメ週|

。こ|≒押|夕♪」』も(pH=7-7.4)いメ増J,1^‐国lt´ ,― パ|。 |

望
ヽ ^札 |、

り 凸|_脚 |″ゝ 島 1静 t・ いヽ 七 L(24)6」 L■
～

|』メ

J二 J」ユ|び夕 J≒ ψ
JJひ し ご ‐ ‐ |り 許 JJ巨劇 望 ヨ |メ■ ´ ぃ JFリメリυメ |

。
(18)

―:TLC,UV,IR札し,5tti A‖ 白ぃメ IJ 61■Jメ刈 lc)げ ギ踵こJ LIJI .ヽ

=:(TLC)」
IⅢ .|.ヽ

申 IFヽP尋 Lご 1`ス
が

ミ`1“
ヽ 61tlム ]● ぃ メ IJ出 |～,メ 涸 lc)y■ 島

´

」ldi lり
脚 |●Klム 1ヽ,(statiOnary phase)出 L゙リメ≦ (GF 254,0.25 mm Silica gel)

~:メ

n-Butanol / acetic acid I water (4: l:5).
=

´
　ヽ
　
　
・　
　
　
　
　
“
　
　
・



マ・・
` ``』

」 | `ヽ ● tヽヽ ▲tl
4fJ.ai3",-ll fJile

.l Ethy,l acerare / rnethl'l ethl'l ketone / tormic acid / \\ater (5:3.5:l:0.5).

.(Standards) .+-!ilt il i<-rJl 4' k'ii-,rtir'-l

alri'. , J a-t]-,, 3i :3;Jl -:BJ gjt-iJl ;i+-rJ ilL;, -:l+3,..,3iXjt -'-;='ii ,-'-l

。こコ|≒」1仰 |:L｀く1″ヒム」IJ_メL、ハ」

―:(UV)」IⅢ・り.ヽ

ど
4υL「 ふ J4【

“

L]」
り (MeoH)Jメ メ |‐ Lご 」1l A]こい メ

|■IJ静

。(20)3リメ」|け|メ|どり■甲|こいメ |

―:(IR)」IⅢ 。‐ 。ヽ

出|くメ|ど 4りLり 」事 1玉ij 61コ |こ挙メ (KBr)」|ン ´メル ト

。(2L18)3じ興 |け|メ|どメⅢり|

― :夕」岬 iJ´ l″メi尋腱 J壺 。V

もェL_彎 』｀ く」こ′ ン上」 |ン (Serum)。Lり
e全 よ

“ こ
もい

`■
Jメ |ト

げ 卜 」 1地国 IJび却 |ゝ メ IJ分 出L,日 |:ヽ 、∴■ュ 」■ 」 が
1脚

、■ 」 メメ |

|ムく
夕井 コ |メタ い 夕|夕立 トリ。い メ 勢ギ |ン 押 ニ メ 許

～

り国 |び国 |。い LI

~:」

―:Lヽミ1‐・1-|・ 1・ V

―:(Buffer sdu● on)が出|」押 |・ ｀

出ム」(pH=7.2-7.4,0.2M)(PhOSphate solution)■日 IJ_井 」ヽ|― ト

亀L卜 pH」 |」工 ´ 脚 |,日|ン (100 nll)」 (｀ a2HP04)ン (2.89 gm)ヽ |さい

。3メ■仏|｀ ミlJ卜」(HiP04)■じ井・メ|し‐Lン こ|メこと■

―:(E‖ mans'reagent)(DTNB)11=国 | 。マ

(5,5'‐ Dithio-2,2‐ bis nitrobenzoic acid)(DTNB)、 も 、i国|」い__→■あいこ静

(MW= 」 |ン (0.Ol gm)云
讀 スヽト

J り`(pH=7.2-7.4,0。 2M)(0.001M)

ト エリこ卜 」 |かミ・■ _卜」 |こ与メ |と´井 醸 |・口|こ´(25 ml)こ1396.36)DTNB

評 ムゝヽ
´ e国

|●いり」|● 1ム ム1ヽ」さJ(NaHC03).メ `ナ
」|こLメメ■ シ ■井 ≒巡 亀翌

ご二 JJ― J井」||ゝ ノユ

“
ト エリ`｀渕 |ご ゝ

`ヽ
J・ ,」]く■ 1..ヽ ‐‐ 1■1.ハ Ⅲ

.山 こメゝ|

ヽ0



『

上 Lメ L Llυ」J JJ′」
`い

υt」 ♂ 国 |びム L」 亀国 1神ぃ 利 宇
Lじ劇 lt爆」 び ■ ム J“

clJ rl+ ,r*.rJ .ort+Jl 6,rol.,;l L..l
0し瑠||」 8-´ ヵJ出lssぃ夕i亀饉

- :(S - Acetyl Thiocholin Iodide) u*Lyl 6J-c, jjlr.. .r
(AsChl M. Wt. = dr (0.01735 grn) Lti,:r Jljr u,.Lyt ;:ut qJ:l=.. -u.. -i F
es-+!-Jt*-t J-"f.^:l l.ra ;:.-a:: -r +s JtLlt "Ul ..p (l rnl) i lg9.lg Dalton)

.i;,*
- :clorll eir & .Lr.V

alr;"' ''L' (Serum) 
";l-yr a.r .L- i (chE) -!j-i adrsjr djt !Jr*, d#.1 F

- :;VLS3 6J.-^lt (WHO) 4+;rta ! ' i'r ':'i-r :l*i[c:ri i (pH : 7.3) +Jl .J]=,.J ,v (2.25 mr) r+= e;_r .,\
crL:rs^ll ,'' i_,l,a i.eJt .!-" g. (10 pL)3 @TNB). i.ilst J,L" r," (50 pL)

'(Mixer) alr:"'"'1,(34 ' i'' ''i;(3 mm).rlcr 4rtr; )€-,bil(r) ie+!r aQmr),,,-,,p .y

eri)J Jl.LiLY| 6$ i Jiliijl Jt:L;rt;s F .:Il. .,+ .(AsChl) 
"pU!r 

;rUl ; p1l)

-l-cti: J- crl!.: iiX JSJ (430 nm) .r;r- JJt .+ u,Lyl 6rUt ,.il .,l u+: J+
sri Jl a)' ( I ptmol) JLti u"Li * aiyr qlo .r, Bi,ijr ir u*Lyr 6rlJr3 drr

.(2'r) (ptmol /tnl /3 min) .!iE.:;-,X -D>t: (ml) JsJ upLyt
#jii uJe dr**.,,*SJIJ dJ#i*.lSl: c,,*_,,S^ll +JriJi)t-i3 cl.u3j3i*ilt 

6-_r;r ;rrr:k .A

:prJl j,^a.r G ,-;*,i CJSJI
.-L*. j (ChE) dlYl .=Jc ar.i:^tr c.,lS_r"ll-r (Crude) ,_,-li:-Jl ;[: +_rrr p
r'.L:-' lJ ar:"''.'Jl j' :s!r .,LS r!-e (irz vitro) rr-siyt l,*r d L>=- (serum) a:I
'(5 x tO'r u; J+L*Jf,Jr JrJ*+tsIr..l-,: I js-r: (50 rn-e / mr)(crucre)

.(0.01-0.08 M) upLyt 6:tJt ;^ Aiii^ -!slj pt r:..,. ,L,

.:lfl o:r dr (l ml) frt-;t elJ.rl*.1+3 o).i rl3,^Jl ,lr:..,*t+,+jyl 1r,lU ** p
eFYl LJr.. .,,+----'1 -+Jt 1l+!l .LrJt J /.-ll Jr. (1.25 rnl) e k+.y' e-rlr :i

.(*'7) 
"-i 

+s,;r lt

- :p.rll ,.b,re i-,i-.i CJsJI #Ji ,,Js r-it++lill e*. #i: .1
_Jl j5i ,-.rK $-r ,(5) # -rr^ l.. (C*rde) citr.,3,[iJt el-r. +s,l .J,-)_ia,l F

.(0.01-0.08 M) ;rLYl 'orUl ;,";.il3i. j5tj i-,ori..,.s13,(5 x lO-, fU) (Crude)

ヽヽ



y..t .trj1ll .\oJ+Jl
“
ン=L」

|・J"

Jメ|。ゝ ひ (l ml)亀し 卜』ЬJい J■J。光 iJメ |が 、ミ
・ ・い″夕 |りい ι■ ト

ご井」ゝ|り腱メ ■ル Ĺとい J■口IJメ」|ン (1.25 ml)ど いシリびメ|」

。
(■

.7)ひ ムヽムメ|

と_ninlJび国|

ン ‐ 」 |に非 υリメ リ1出い J饉 ,1井|(リタ |)～メ |■い 夕 I LIり」 ・‐ ゴ

(13井 → )社手LギヨIJ国 |ごLこ 井 i■― い 」
'い

J叫 ■国 |■い 夕 |●い メ |

.出|≒メ リ出 1ヽ Jυ
`出いメし

`島
1｀ ハこ

`～
ごⅢ 勇 ゝ 」ッ 渉 つ リメ リlこい り腱・

1井 |

れ 出|」J′りIJ饉 6Lル J響 ″ メ |♂り |::そ K〕
び

L:(｀ )JJ→

ト リリ■κJI 」yl諄

a!.:irll ;s ' i'"<ll♂Lり|こゝ 」JL

■ゃ」いリメ≦Jト
い ッ

16・そヽく

い メ
l占・iく

il+'-5Slsjl ;c.;''(ll
ご1」嗜二t hiく

≦ 工 、ち|、 く

い メ
1こ iく

|ヽト タ 1`ヽ 1ヽく

SUtr tt O.a.1<ll
1スこ1こ|夕 」メ_

や`コ|こ り|

い ″

い ″

』́
ケ』

二lキメ1ン ‐ |く ]

“
洋≦|り ヽ■iく

,L、 1.:く

遇 Jり≦ |り」、 Liく

■夕 |」盪L

い ダ
1`二く

|ヽト リ́ |こ 1ヽく

い メ
1も ,キ,く

い 夕
1あ iヽく

JJ.-JSll ;e --iulSjt

NaOHごい|」メも

ヽV

ム、、.お lJこメ1・ rゞ lt hiく

こLI≒メメ〕潤|、ン Lヽヤ
'く 1



∫よ いメ L Llυ」J JJ′メ|●い Jt」 ♂口|び置 L出 な」 1準ぃメ |●LJ口itヵ■ び■ ム Jい

OEり l ll J― ´ 九 ■ IJメ 1僣メ|も饉

J́Iげ|げJ`♂り|´り|しも

υJ′メ1由り 」出 準甲 I LIJ』

―:由|“ 典かШl c)

oうり Jく ■ → `(4)呼1云
ヽ長・ ′」|た≒J出」|■ル‐ヽ こJゃメ、ド ロ |びシ c■ Jメ |´

ン (2.120/0)ス 1爛 」`五 脚|,(5.3 gm)メ ύ )ミ 1.お 1云 ,｀ ムとぃ な1日|●|≒メゞ 国|び)
え|」|メ」 oうリ

ー:`1出メ鶴lc)

び )● 力 ●Kこ→ `(5)ひ
云ヘムリ」14寝メ』 学 ― 凸|ゃメ lc)`工 Jメ |´

」
点loうJひ“ (1%)ヽ

“
J=1、夢

IJ(l gm)メ し́ )ミ 1-NI云 1ヽバこぃ 螂 u161≒り |

.亀国 |

6l.ii4Jl o$-xlll ol ,;gigbLilt e-2.J 4#air-tllt LtrSt

- :(TLC) -11 
i;iir

d..rJ-,(6) .j-E a=.:'9Jl 4+;.tJt .,,,,,-'oLi.'oil iLS;*l!, crl+rJi)Lill e+.t ,J-+J i
- :* tx fl::Jl csls

a-,r$ i.L-,,l.lx (Morin, Kampferol, Quercetin) &t$->.ll u4S^X Caot:(t) cb+

5

(BAW)(4:185)1出 が`ミ1-13(TLC)」
|

n-Butanol/Acetic anhydrideAVater) (4: 1 :

Compound m.p°C q#l+$ m.P oC R「 れ出Ltt R「 Detection UV flour color

Iv{orin 300-302
つ

一

０う
、
フ 0.79 0.79 Br ulit l ellow'

Kanipferol 273-275 276.8 0.83 0.83 Br ght 1''ellorv

Quc-rcetin 314‐ 316 316.7 0.62 0.64 Bright y'ellorv

ヽA

Ｃ
　
　
　
　
　
　
　
ａ



t..t rtJdl r\olls-rll /.iJrai.r.r*ll fd9

ar.ii i.L-,l.* (Morin, Kampferot, Quercetin) 6tSll L,,4i's'jl3 Ce,:(r) cJl+

j (Morin) + r+f; # #l .liSJJl ;l .L-x (TLC) Jl ijii-' $l= ..1',

J+L1 I *I: 4;*,'#l .:ls;Jl 6. .d.,.,Jri; J}s. J. 3ji-e ,(Quercetin) 3 (Kampf'erol)

a-:_r!-*ilI irr;'-,.-ll 6+tln dJS ,L;tiii.Jl (Retention factor) (R) ll # e,:- .1. k+
tl .r--r a-l,Fl J,I--SJJI ji .,1-h L ^ .(21) a-,JJl e+lfl .;...J (Jk--iYl 4+Jr)

.(Quercetin) Jt, (Kampferol) Jlr (Morin)
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NIorin 300-302
う

一
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369。6
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．
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■ 0 1+xZ 1+x+x4 4

■
■ 4

9 0 0 1+xZ l*x*x{ 4
１

■ 5

10 0 0 l+x*xa 4
１

■ 6

ふ
“ ノ』 IJ鼻 め勇 |■・ ハ JメLD`出 勢 Jゝ T(X)`ⅢL」工ibJa J‐

:ひ ふ」1暉 6エリ
～
コ |。Jヽ 6さ0島J(4) メ仁゙ヒコ|。ゝ」JなIJ

C(X)= 1+X+X4

100100
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rlJ'r d;Li 4-rdJ/4 .g+F+Jl 
"!"+ u+ 6aLr.t! t* tLi*

(UnCertaint)≦ ヒ |.二 J主三
(上三 井」

`判
ひ メ■」り ~`h31-じ こ _

早■摯 :|ごL」|が く 1■
・ JL」h」 」 9Lヨ 1卿

沖

Entropy  Luメ
'|

凸L■劇び11⌒ yl上コ」劇|ひ

… … (2)

; ) *=-- *ri :: H(x) 4-t-iJl 4-jill

J- !-,.--o ilL: ,JL_rJ ,i cr.-tt &_1.=J l+*X! )
. 4+Yl Lln)l ,,,;..,11 d:fi .ilJt

Ｐ
′

σ
む

０４

″

Σ

′〓
‐

〓χ
・〃

FIIZZY LOGIC ,.!+3.b4ll dgj^I
.l !r 'i6l *ia.o+6-:sr^l' 3:'-.-r- _.: _r:.;_:, j :..-,- jr=..,:."tI .,_lc,+:^Jl dL^Jl LiJ,lJ

[10].o ";t r-+Jl -.i i:.Jt j l:*r ,-u-. *itiJt l.^ ie+ . L*u, a-t,-,., a-.,--b..rl-p-l
t-.,i,ri L- ,.ii-J j.:.,:-tt l-.+r -:: .( fltzzr set ).r*.,*^jl Cr.lrJl l-,,ati^.rJc r^-,q3

. t14] LG. -+--;tiri, j 1- *ri :-:i:i :+;. JJ $./,r, [0,1] aiU:f ;;Cl ..t _

/+-*;*ll gll3' lt, Qualifiers of fuzzr 
'ariables 

,.,,.'^Jr ui:^ll olu:^ ,variables
L---cJ^+.ll ,Degt'ee of trienibelsirip !_--:,ll a-:;r, Membership Function

, Fuzzy'Rule +,i;^ll 6:c[iJl3 Fuzry Seti.r.s^ll

〔A



t..t e tJdl .\oJ-ll 4+J.4iiu^"ll fJ,e

中 |(メニ」
～
之リメ161J均|(7)び出

亀出コ |● い́ユ!1由眺

。Jjげ出 ′
― り いチ ♂

|り ヽタコ 1評 甲L」 り lYいりJ押 |ひLメ

響 」 |:■マ|ふ|メ げコ |←
～

J tteL J許 寧」 |ご国 lι脚 ・[1到

♂|｀ 一≒ユ )・ こ兵メ |`判 み■ げ口|`エリ|・Ч `仰 1山田 |み■
`

。(ⅢLメ |■甲|｀■1許 」ター』)り■創|`(SugenO～ユJ

中 |」圏 lι鰤 お|ン

ー:[lη[161ひりに_」|メロIⅢメ み■ り」 ふ|夕 ひぶ ■j

Fuzzirlcation    ■響饉in 与 ―i

も 」 」 |●Lり 。‐ ≦ 壽J`出いJ口IJふ 」|げい ≒≦ 漁 仏 メ |ふ
♂

ナチ }事コ|■」 よ■夕 岸 私 メ |。ゝ ♂ Jヴi`～メ s JJ。 メ ヽ■口|げい」

。二|メ|』 メ」|ひ Ⅲ^´ J(Crisp Valuc)Ⅲ劇

7で
」

‐―
‐
牛́
‐

、
『́
由
　
０

］
卿 脚

りNも 」

●
■

―

―

―

―

！

―

―

―
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一

―
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早■
“
‖ごL』 がヽtl■ もL」L」メ 押 |→ル出1斜´

」分出b6-4`9■ I゙Ⅲ c用こ̀oL‐ υ■blL

神出国|●印口|み■し,出|ムムメ ー甲
Create Rules and apply logic OperatiOns

凸|リヨ|“≦J`もメ釧♂|ぃ メiJ●じ|`ぃ、バ111^_に工」|。メ LI。

」リユ→ ♂
山メ ム

が
IJ仰 1山明 |み■ 漁 仏 メ |。ゝ

♂ ・ 6、IJム
`,1ヽ

1ム 、4出 |。

。(Y)戸リ

枷 |ェ |コ|が ミヽ1-1払メーこ
が

`I L・
ムを 押 ■ 1ヽ lJり

`4J、 _Ll.■ ぃ ヴ
i≒」

～

脚 |工 1脚leヽミ1ぃニ

ヽ■_壷‐ 4、■ 」・ Jタビぃ』 乱E国16メ 。、へ14ぬミ1-〕 1,電 Llム‖亀週 |ゃ 、ヽ1‐ J`こうムL

Πμ′し)

′=1

-: 4riVl ,J^lJrll r.,i ,l \i,,.,1_., dLl.:_9 6r-:13

-: ilts ol ,r;!_!f ,Jbt^",ll g3,S;3, gJ+Jl .Jj,,:Jl &l.o _i

… ….(3)

.讐 I(μ (■ )) :ご "K」
‐ Lり 4■釧 ぃ J`シ輛 1出し ―甲

……。 (4)

Aggregate $i+1tl iLy -.t'l 
,'<liJ r all-ill j Lri:"' ll .rl3iJl cj-+ e+ gi .=r+J Jr.} .'rr JJ.--r e->J

,-iilJtll cr' -,!t i*I"Jl o:a fJ ( r-,.,.' o _,,Jtr. sl3 eF glj c++..J' ,.1_",.-.fl ..r>.J

1■yl

Mamdani MethOd :♂ 1島 ヽユー

:メ _り 1邸 J

……… (5)

[26 ] ,.'r'' ,Jl Hi:^ll 4cJ +- !ar.b r.,..,.,o i] elj cJSl;rct! 6_f JSi LBj A ai j,!

Y=A

● |



シ
′

‘
＋

り

０

川
コ〓

ガ

沖

マ・・
` ``」

」 |`ヽ 。 t`ヽ ▲RI

Y=C

eF a.,A-l 6 '''':t ^')Ul i'''L"c 'J.::^

i$Jl "ra u+ i6r:-'.. 'Jl ,!il-,!ll .r^-r.

～
坤 r"

( Takagi - Sugeno - Kang ) Method : TSK efuE

;i rt :egYr iJrtJlq J3.3J lti a *4. t{:l+J!' r,.lF-l

-:ui gi 41.r: Wr+Ji- OF :i. 'l)ir'
(']*u 

::' c oi .l

Defuzzttcation 中 |スニメ ーJ

ひ Ⅲり 私メ |ひ
～

国 年 」|を押 |

ご甲|■メ」|こチ」い り` |り り́♪尋」|・ゝ

:ひ

Center of gra宙りmethOd(Centroid)甲 ■』メメリ ーy」

―:[1制 [171≒ミ1甲1製 が`ミ・ NIひ しメ ご|メ|メリ|ひ ひJ

`色由ul…、メ111■ム」分亀メIJメ がい メ |ふ ξりⅢ釧|…
“

6~

。な羹 (CnSp Vdue)ムコ |メ 1甲 |メ むガ J』 卜 い ♂
|」メ 菫

。り1''｀ n」 い出ムぃ 一

。6‐ Cギ
1‐ 」6ゝIJをメ‐こ|も ユ:、 スA16いメロ|よ い国墨び■~

た         :■ 1`地。し』い
～
メ |。ゝG■ Ⅲ 出

Σ力′ツ,

y=′ =l

Σ力′
′=l

k ..,1-l ,4+J.-b,ll 4^.,ill dII3l i-r;,Jll :-;ill LEi y' ;13 ' a;3*'a'Jl i'^JiJl 
"tx 

hi Oi d,=

. a.$;Jtll i^fJl ,-F^J ]j I i'u':^ll eAIl *

CompoStte Maximum Method 

“

メ ｀二ιル i穐必
~いL

:1lη [161■マ1甲い〕」J`6も ｀`Aボ1・ J`～り |・ゝ沖

。6ゝIJ 6ェ Lが ミヽ1ヽこ` ユ1ヽ スA]メ lA,11-~

… ….(8)
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L!..arJl dgiJl tlJii*l.r .r.,;Lrta J!,aJ g-Lj,I Jrfu,lf #Js,

ll.p spti 4sjJ...6glt.+!l dl+^+ ,.1+i ,gl,ir-, t{ tli.

。11、 ス̂
‖ ty,」|こ LJり さ銘,こ 』゙Ⅲ崚劇|メ ムムヽ

=‖ _メ出―

:域■こ|」 8ェ

～"|。

ゝιttJ

Center of maximum value L工 ごLiメメ・
社 綱 |(1出 へlJ`″ 」|。 ゝ

´ ´ メ 劇
い

～

井 増 |。 瀕 、

…

Ⅲ  ttti工L

.社 糊 」1lA“‖ェ xJ脚 1詳
♂

1畢 口」

も L」hム 出 11l At`ぃ ,ス A‖
ご
LJ許 Aヽl● A FJ■ 6ヒLJ伊 畠 」

い |`じン→」1由b二Lこ騨」 .ヽ

(諄ムなりふ週 げい |り井■Lヽ1'1い メヽ・1♂|)♂ 1,ハミ‖́ id
l̈・ ⌒ソ|メ1,ハミ]J`♂」|な ljソ |ム_ふ |ン エリ̀■国I ⅢIヽ

^〕

`り
Jさ J井 ひ

61こ ,～.～ しド」 、ハミ‖。L導 馬 が 響 。 な |り lt卜
“ ひ 6」メ |■国 1山叩 I Ⅲ I」

.[131■、脚 141りLtt eμl)≒
ヴ』J`ユJJこ二■ Jこ鮮 LL山 IЬ 云,、 ス

^

いな|り lc卜」 (Length of pe五〇d)■国IⅢ田 16りJo Jュ メ :」夕|ム」|◆

び■■→ `(2097151)云
ム,も‖J脚 lcp」|ユVl oゝ

`L cJlメ
リ̀ム 'Lミ ]65メ|～ヨ |

ψ測 (Clustering)3ヽ 1卜 1,lム.ぃ■ `ヽ
満̂さ

`1ヽ
は ^`1、市1^c片■

`」
||ゝ 4■

」ユひ基L(cHsp V』 ue)― メ 1評1等コ |り脚 1桑 。Lふ|ン ごJJ
るoヽ ,lA Fヽ ミ1~→ ム`Lミ 3与 もLコ |。 ぃ 壽 ヴ』ma対 mum length Of peHOd 6」

J。

(Degrec Of membership)Ⅲ …片ユCヽり。山|も (P」 mitive polynomial tt」 もヽ
げ」嘔 Vヴ 』 6JJ』 Jュ J`μ (X)ヽメ ヨ |ヽυo(Y)ゲ Lall υ分 ハt非 (、 )ヴJ嘔

Number of p五midveム却 ■ 月 二。」、 6o・ヽ1^)≒墨 6エン もL馴 。ぃ ごu12n」

|ゝ 出 し ,"_山 |,…ふ d.[0,0.9]社 Ⅲ 」 1戸 仲 L6リ
ー

●S(pOlynOmial)

-: .,-A !i:-ll
[0,31,31] . " q;Ul 3.rG,',1',0":Length 1(Ll ): !r!l 4.e. --ll

[ 15, 51 1, 51 I ] . " L3lJl it! dJi.' :Length 2 (L2 ) : lptIl 4rj.--lt

●Υ



γ・・
` `〔

」コ | `ヽ 。 1ヽヽ ハ11 ■ 」́■」|・J■

[255,8191,8191]"こザ」り|´Lι lゝR^":Length3(L3):ヨロ|をメロ|

[4095,131071,131071 `"も Jり|´L【 'lR^":Length4(L4):4理 り|なり‐」|

・ ]

`"■井 a Li":Length5(L5):1・ …国|をメロ |

[65535,2097151,33266417,33266417]

―
J‐ヵユコ

(Υ)JJ」い11。出タ リ `り
■凶|1餞|も,ム」I Jlり』

(▼ )´りご障コ|。出タ

.リ タ l oJ」1山 |。 、0■ Aエ
リ `6JJo Jtt Fdl`メ 」 |な 1卵 |

い こ」力
`L J3`ふ

|メ|■りJ_漁 ,日||ゝ Ⅲ  (い
"均

|)上二堕国墜型 ◆

ど夕 6工 ■い
・ふ _出 さ (げい )凸 出ヽ け‐ メロ ||ゝ 二

～(o,25)♂
|

~:ひJし ふ|ン ¨ ミ」

。 [0,5,5]`"～」JI´ Lι 'lL A":Entropy l,Hl(x)

.[4っ 9,9] `"もりLメ|´L(・ lR A": Entropy 2,H2(X)

. [8,13,13]`"も JI」|´L【・ln^":Entropy 3`H3(X)

。[12,17,17]`"も」り|´L【・ヽRA":Entropy 4`H:(x)

。[16,21,25,25]`"む♪島 4■ ":Entropy 5`H5(X):

J-9)l 4eJr.+-ll

+Eil ac..^+-ll

dlEll 4-c q -ll
4.+lJll is: +^ll

1,,^国|をメコ |

～
ヨ I JJ。 む_押 卜 なり &… 瀕 ふ|メ|■り」“S許 脚 ||ヽ ‐ 点ヽJ

も 長 劃 I JJ」 |(1)戸 り ′K・‖

～

り `(1)戸 り JJコ |♂
‐ ´ メ 区 J`6エメ |

・メ コ|1即 亀 ミヽ1-1

-:鶴 |コoLAllが 嗅・・喚 脚|ロリ 丘 |工 `″脚|■ ヵ :準ユ 豊 ◆

Y=k*100/M (8)

0ア



中 |`」二』 が
ヽ

・
1・ 出 句LIL」,」 υLJ卿 諄

J勢 出し̀
ヽ
い,ハ

`砕■|い _■oLL」■υL

6Jlミ ス1 6JJ』 Jユ げ逃iⅢ M`clュニなIJユ沖」6JJo Jユ c.ど過|ご螂 kJ‐

戸 」t私ン(21)Jュ メみ なりふ」 (2097151)ひ ♂|り J夕|夕調|´

:亀マlc.甲ぃ脚 ||ゝ
`|,…

,1^JLこい |

。[0,25,25]`‖ も」り|´L【 '1ニ ス":Negadve(Nlow):J夕 |を押 |

.[20,40,40]`‖
～

Jlり|´L【・ 'Rス
":POsitive Low(P10W):♂ □|を夕吟劇 |

[35,60,60]`"～」」|´L【
ゝ
'RA":medium:坦□ILメ螂|

。[55,75,75]`"～ Jり|´L【 '1執 ^":g。。d:乳"りlt押 |

.[70,90,100,100]`‖ ■井 ■ ":high:云 、ぃ̂国|をメロ |

JJ」 |(0)← 二J脚 lc■タリ .Fヽ lmA‖
げ

贔 」|｀1'1、
り」 喚 メ _メ」 |1払 J塾

出|ム ム |ヽり|こた一 ぃ 。」も脚 1御|(。 )戸υ JJ撃lc■夕。メ」日早
～
メ」|

。こジヨ |サ‐ げい
`い ひ 響ヽし バ`。|り」|.国1等 J́`1鵬1ミ ムJ、|ン

・砕」|♂ い 点`Jが111は 』ェ|メ|(1)JJ却|びむ

i--y,t.;l &Yt-.:. . Y

: :ilill L-+L"JI +U +:t^o e }+_rt gJl3r -rrni j'U _tt+^t ) : !3yl ar-,lJJl aJJl -i
:.-+rr: 3i +,1-,/ ,J.--) a)i+r (v) Jr\ll r-,. .r$t_r cJrlt dt-,U:t j:i $l : ( 1$ixl
OR .!+_,r ill,l , ,J-l-r" c.+:i _ri ;EJl gJ.=.,, 113 cj-ly aDj Jj .Jr!f 1J-..*I 6 qti 6$y

-:;YLS_9,.'.',' Jl ,jtt^ll ,J=l-r. Ler,l. ,,,iil i, , (AND 3

. ( Y-r ) +:t *,- ; ,.,.r.'.'ill &y -\
( OR )r ( AND ) 4$tr^ll al)-ll ,lrri.J : !r;ih^I crLil,ll-y

-: La r grnrc,t! ,lr{i,,l : rclyill oU.J-f

-: l3Yl 6.rsl,irll

lf Length of period is L3 AND Entropy is H3(x) Then evaluation
Parameter is Plow.

-:s-a a+l:+-t JJYI -tJdX 4r-.^:,ll g1+-,lr,s,lr cj.-=r ( 8 ) *-, ilrl-- t.ir]; :*r3

0〔



t..t . tldl 6'\o j+il も
…

le"

P(x) =o'4
pt(H3(x))= 0.8

-:: ;YtS3;-liJl e.e! u'3 ,3

Min(0.4,0 8)=Q.4 Plow

-: i'.,.X'iI 6.rctiI

lf Length of period is L5 OR Entropy is H5(x) Then evaluation
Parameter is good.

-:,ra a+lr+t JJYI -tJ.:X a; "a'Jl 
i'-.p +'* .lF cll+-l

]t(x)=o'2
u(Hs(x))= 0'8

-: o,YlS-e 
, ( rcl3iJl , t'j'j) ) ailEll iLll -.+ (\-Y) '1irl "' ' ;':el!11 -oJ rrs3 i

max(0.2,0.8)=0.8 good

:j)lsJ 4,'rl r+larll :.r''r\l .,Jc .tr'-'l ( *r1* ) "+-,'t el-siu : e;^:Xt 4L.,lr -i
Max( 0.2,0.8 ) = 0.8 good

;YLl 4+,,:Jl c,ilsJ ( Centroid ) 'ir-I -F-," a+-} e! 'r1' 1J : 
"'ji 

'tUl iL-r -o
,:

Dfuzz(0.8) = 68'660 good

昼 メ o」 18hミ ^4二ヽ■リメ → メ JIJゃ=」 J口 ):■週1与J_脚 」」 l― り

(V)Jり却 ひ 凄 国 J♂り ふ 回 」 」 :(J夕 1」 脚 」Jご るo分脚 」脚

´ul J■コIJょ |夕 こ鮎 メ J夕 |′ L ]`ふ ミゝち_勺 L,も な IJ辞響 く 卜
～

)

り 」 |より しごし こ‐ ´ `(■り」 J』 ごい■ `OR■ りJ■ `より どJ」

―:∂吼

・(V一つコ|い`:…高]エンーヽ

(OR)oL」 |スコ」|が 三 」 :1'電 Li^Ⅱ 」め口 |― V

● ●



守中a」|`五コ|が ミ`1`.ぃ 」Jし」h」メ 押 ■Lコ1卍メ

J勢 よ b饉 も ユ
・ `押 |め→ o中 `oLL J■ υL

―:名マ|がェ国|が ミ`tJ:ェリ|.則―Υ

―:♂」Ⅵ8'国|

lf Length of pettod is L5 0R Entropy is H5(X)丁 hen evaluation
・
                                 Parameteris high.
~:ひ

■1分J JJゝ 1上メ 」

～

脚 1凸卜υ。ま 出 墨 (8)戸 リ コぅし こ ■ 腱 リ

μ (X)=1.0

μ(H5(X))= 1.0

~:ご yKJ(工 |メ|,ヒ1)」 国 だL_メ|♂
(Y一 つ 即 |ぃ峰 6工国 6メ ぶ直

´

MaX(1.0,1.0)=1.O   high

―:与自16ェ国|

lf Length of period is L5 0R Entropy is H5(X)丁 hen evaluatiOn

Parameters is high.
~:ひ

～
1分」J夕 1上脚 日も口 |ヽりo社二。メ 出も

μ (X)=1.0

1J(H5(X))= 1.0
-: 

∂
K`(工 |メ |・ 明 )坦国 仏 メ |ひ

(V― → コ |■¨ 6工国 6メ 。墨
´

MaX(1.0,1.0)=1.0 high

:ごゾKJ御 |■ tc‐‐ill、口 1許 Jンー 」 (♂IL)ヽ メ ド
汽
・ ・い :で

野 郵 1払 ン
ー

`MaX(1.0,1.0)=1.O  high
~:ごyKlヽ

`J出
K(CentrOid)甲 コ |メタ

～

ユ が
ミヽ

・ ・|:ヽ出 選 洲 社 ン
ーo

Dfuzz(1.0)=89  high

」 ッ い メ ムこLミ A担ムV■リメ ■トメ J,3が ミヽlJりい |):祖国1孔押|り』 増国 |―
こ

～

Lど な り ど 虹 ‐ご】 )(v)JJ却 |ひ ひ □IJど国 |ふ出 1画 」 :(1鳳こ

―
|り ` よハ|ン 生 J゙Jち ♂□|ごい」 |`ふ|ン 亀ヽ い J夕 1螂 |`ム 、k6エ

ン

●ヽ



t..t . t$rll .lo J+-.ll ■ 」́L」l rJ占

ヒ鶴共 ″ヽ 1ヽL´
`( ■リメlJ』 め■ ´ `AplD■リコIⅢ よ |ン Ltt JL□」|

―:Jy`り ■型崚」| ふ |タ

(Y―
T)コ|… :ヽ‐」 1仏ン ーヽ

(AND)仰 1冬)」|か・` J :1.lLi^‖
`Ш

I―Υ

―:ぃ `壌マ|´ェロ|が tヽi』 ´:工 |メ|・ L」―▼

-: sJJil EJeEll

lf Length of period is L5 AND Entropy is H5(x) then evaluation
Parameter is high

-:.rr a+l-e-r .J-r!t -Urlt qi.aJl c..,t;;: *:' .l---': ( \ ) *: il.rL- .3,ik :,-,3

!t(x) =1'0
;r(H5(x))= 1.0

-: (iYlS, ( :cl3ill 
"L,.il ) 4X1ll aLll d (t-r) 'rrtt ',' -'o:clill ij $-3 a:

Min(1 0,1 0)=1'0 high

-: LtiI i,reLi'll

lf Length of period is L5 AND Entropy is H5(x)then evaluation
Parameter is high.

-:,ra !l:+-r dJYl -tlX q..-,J a-.,;r l-p .1yS .rLlni

P(x) =1 oo
!(H5(x))= 1'66

-: jYLS , ( .:cl3ill ,Lijl ) 4:lEll aLJJl ,J (Y-Y) '.lrn ,,'.'- 'o:clill 
"3s 

JJ.i i
max(1.00,'1.00;='1.90 high
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