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  noisehdA -  dnob sa denifed eb nac noisehdA
 erusserp a neewteb tcatnoc yb decudorp

a evitisnes .ecafrus dna evisehd ]8[  
  noisehdaoiB -  hcihw ni etats a si noisehdaoiB

 eht fo hcihw fo eno tsael ta ,slairetam owt
 na rof rehtegot dleh era ,erutan ni lacigoloib

.secrof laicafretni yb emit fo doirep dednetxe  

 fo epyt tnereffid ruof metsys lacigoloib a nI oib -
hsiugnitsid eb nac noisehda  

.1   lamron rehtona ot llec lamron fo noisehdA
.llec  

.2  .ecnatsbus ngierof a ot llec fo noisehdA  

.3  .llec lacigolohtap ot llec lamron fo noisehdA  

.4   lacigoloib a ot evisehda na fo noisehdA
 .etartsbus  

um a ot si tnemhcatta evisehda eht fI  eht ,taoc suoc
.noisehdaocuM sa derrefer si nonemonehp  

:segatnavdA  

.1   dna ycamitni eht esaercni noisehdaocuM
 gurd a neewteb tcatnoc fo noitarud
 tI .ecafrus suocum dna remylop gniniatnoc
 fo erutan evisehdaocuM eht taht deveileb si

diser eht esaercni nac ecived  a fo emit ecne
.ydob ni gurd  

.2   noitprosba gurd tcerid fo tceffe denibmoC
 na rof etar noitercxe ni esaerced dna
 a htiw gurd fo ytilibaliavaoib esaercni
 tneuqerf ssel dna egasod rellams

.noitartsinimda  
.3   reirrac remylop gnisu fo egatnavda rehtonA

 gurd rof  tsrif  fo noitneverp eht si yreviled
 sa ,gurd nietorp niatrec fo msilobatem ssap
 gninil lasocum eht hguorht debrosba era gurd
 maerts doolb ni retne yltcerid nac ,eussit fo
 citamyzne yb  detavitcani eb ton dna

.tcart lanitsetniortsag ni noitadarged  
 

.4   wols rof wolla osla nac ecived ciremyloP
 eht secuder dna gurd fo esaeler dellortnoc

 .dedeen noitartnecnoc gnidaol gurd laitini  
.5   dna yticixot eht sesaerced osla metsys suhT

 tneitap sa llew sa gurd evisnepxe fo etsaw
.ecnailpmoc  

.6   a ni gurd eht sezilacol tI  fo noiger ralucitrap
 gnicnahne dna gnivorpmi ybereht ,tcart IG
 htiw sgurd esoht rof ytilibaliavaoib

 .smelborp ytilibaliavaoib  
.7   remylop eht neewteb noitcaretni gnorts ehT

 ot pleh eussit eht fo gninil sucum eht dna
 timrep dna emit tcatnoc esaercni

tazilacol .noi  
retaw era sremylop evisehdaocuM -  dna elbulos

 elballews era hcihw ,sremylop elbulosni retaw
ssorc yb detnioj ,skrowten -  esehT .stnega gniknil

 erus ekam ot ytiralop lamitpo ssessop sremylop
 sucum eht yb gnittew tneiciffus timrep yeht taht

ulf lamitpo dna  lautum eht stimrep taht ytidi
 dna remylop fo noitartenepretni dna noitprosda

.ecalp ekat ot sucum  
nicum eht ot erehda taht sremylop evisehdaocuM -

 otni dedivid yltneinevnoc eb nac ecafrus lailehtipe
:sessalc daorb eerht  

 ecalp nehw ykcits emoceb taht sremyloP  ni d
 ot noisehdaocum rieht ewo dna retaw

.ssenikcits  
  ,cificepsnon hguorht erehda taht sremyloP

non -  yliramirp si taht snoitcaretni tnelavoc
 negordyh hguohtla( erutan ni citatsortcele
 eb yam gnidnob cibohpordyh dna

.)tnacifingis  
 ificeps ot dnib taht sremyloP  etis rotpecer c

.ecafrus fles elit no  
 .A  evisehdaocum laedi na fo scitsiretcarahC

remylop  
 gniwollof eht sah remylop evisehdaocum laedi nA

:scitsiretcarahc  
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  stcudorp noitadarged sti dna remylop ehT
non eb dluohs dna cixotnon eb dluohs -

 eht morf elbabrosba .tcart lanitsetniortsag  
  suocum eht ot tnatirrinon eb dluohs tI

.enarbmem  
 non gnorts a mrof ylbareferp dluohs tI -

nicum eht htiw dnob tnelavoc -  llec lailehtipe
.secafrus  

  dna eussit tsom ot ylkciuq erehda dluohs tI
etis emos ssessop dluohs - .yticificeps  

 uohs tI  gurd eht ot noitaroprocni yliad wolla dl
.esaeler sti ot ecnardnih on reffo dna  

scitsiretcarahc raluceloM .B  ]41[  

 evisehdaocum doog a yb detibihxe seitreporp ehT
swollof sa dezirammus eb yam  

 ( spuorg gnidnob negordyh gnortS -  ,HO -
.)HOOC  

  cinoina gnortS .segrahc  
  sucum eht etartenep ot ytilibixelf tneiciffuS

.seciverc eussit ro krowten  
  rof elbatius scitsiretcarahc noisnet ecafruS

.ecafrus eussit lasocum/sucum gnittew  
 .thgiew ralucelom hgiH  

 doog a rof elbareferp si erutan cinoina na hguohtlA
a ,evisehdaocum   ,.g.e( selucelom cinoinon fo egnar

 ,.g.e( cinoitac emos dna )sevitavired esolullec
 fo tsil trohs A .desu yllufsseccus eb nac )nasotihC

:woleb nevig si sremylop evisehdaocum  
 

 .C :sremylop citehtnyS  
 lyhte ,esolulleclyhtem( sevitavired esolulleC

h ,esolullec yxordy -  ,esolulleclyhte   lyxordyH
 ,esolulleclyhtem lyporplyxordyh ,esolullec lyporp
 dica cilyrcayloP ,esolulleclyhtemyxobrac muidos
 yloP ,)lihpobracylop ,sremobrac( sremylop
 enelyhte( yloP ,)etalyrcalyhtem lyhteyxordyh(

yloP )enodilorryp lyniv( yloP ,)edixo   lyniv(
.)lohocla  

 
 

 .D :sremylop larutaN  ]51[  
 rauG ,mug ayaraK ,etanigla muidoS ,htnacagarT
 ,hcrats elbuloS ,nitceL ,mug nahtnaX ,mug
 sremylop evisehdaoiB .nasotihC ,nitceP ,nitaleG
 dnoces dna noitareneg tsrif sa deifissalc era

.noitareneg  
 

 .E  :metsys xirtaM ]61[  

 yreviled gurd tnatropmi tsom eht , yllacirotsiH
 rieht fo esuaceb xirtam eht neeb evah taht metsys
 fo level hgih gnirutcafunam ni esae ,yticilpmis
 dna lairetam war fo ytilibats ,ytilibicudorper

elacs fo esae dna ,mrof egasod - ecorp dna pu  ss
.noitadilav  

 
 :metsys xirtam fo epyt eerhT .1 oN elbaT [ 52 ] 

xirtam fo sepyT  selpmaxE  

 cilihpordyH
secirtam  

 ,esolulleclyhteM
 ,esolulleclyhteyxordyH
 lyhtem lyprorpyxordyH

 muidos ,esolullec
.esolulleclyhtemyxobrac  

taF -  xaW
secirtam  

 lyraetS ,xaW abaunraC
 lytec ,dica ciraetS ,lohocla

.sedirecylgirT ,lohocla  

secirtam citsalP  

 ,enelyhteyloP
 ,edirolhclynivyloP

 ,esolulleclyhtE
remylopoc etalyrcalyhteM  

 
:metsyS xirtaM fo stnemeriuqeR  

 eht htiw ylpmoc tsum slairetam xirtam ehT
,snoitidnoc gniwollof  

  tsum yehT non dna treni ylpmoc -  htiw evitcaer
.telbat eht ni sevitidda dna gurd eht  

  gnorts dna elbats mrof ot elba eb tsum yehT
.secirtam  

 non eb tsum yehT - .cixot  
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:smetsys xirtam fo segatnavdA  
  yllausu era dna paehc yllareneg era stneipicxE

a dedrager yllareneg( SARG .)efas s  
  hgih dna daol gurd hgih gniniatsus fo elbapaC

.sdnuopmoc thgiew ralucelom  
 .eliforp esaeler elbicudorpeR  
 .erutcafunam ot ysaE  
  esaeler fo sepyt tnereffid niatbo ot elbissoP

.cte ladomib ,redro tsriF ,redro oreZ :seliforp  
  elbaliava ylidaeR  lacituecamrahp

.desu eb nac tnempiuqe gnirutcafunam 62  
 

:SEGALICUM DNA SMUG LARUTAN  
 

 no noitutitsnoc ralimis evah segalicum dna smuG
 cinoru dna ragus fo erutxim a dleiy sisylordyh
 lacigolohtap eb ot deredisnoc era smuG .sdica

of si segalicum elihw ,stcudorp  lamron yb demr
msilobatem .[ 72 ] 

smuG  tneculsnart suohproma era smuG :
 tsom dna lohocla ni elbulosni era hcihw secnatsbus
 a sevig dna retaw ni elbulos si tI .stnevlos cinagro
 yb nellows era smug rehtO .noitulos ykcits suocsiv

yllej a mrof ot retaw gnibrosba -l  smuG .ssam eki
   yb demrof ,stcudorp lamronba era -       fo yrujnI

tnalp eht  
-   )thguord .g.e(snoitidnoc elbaruovafnU  
-    fo ssecorp A( sllaw llec fo nwodkaerB

.)sisommug dellac noitamrof ralullecartxe 72  
egalicuM  lamron yllareneg era segalicuM :

 eht nihtiw demrof msilobatem fo stcudorp  
     )noitamrof ralullecartni( lleC  
     ,segalicuM fo snoitcnuF  
 lairetam egarotS  
  riovreser  egarots retaW  
 .dees gnitanimreg rof noitcetorP [ 82 ]     

uM dna smuG larutaN fo segatnavdA  ni segalic
 snoitalumroF lacituecamrahP  

 fo segatnavda eht fo rebmun a era gniwollof ehT
tnalp larutan – .slairetam desab  

elbadargedoiB -  elbadargedoib elbaliava yllarutaN
gnivil lla yb decudorp era sremylop   .smsinagro

 dna ecruos elbawener ylurt tneserper yehT  yeht
no tcapmi esrevda on evah   ro snamuh

.)noitatirri eye dna niks ,.g.e( htlaeh latnemnorivne  
 

non dna elbitapmocoiB - cixot -  ylraen ,yllacimehC
era slairetam tnalp eseht fo lla   setardyhobrac

 )sedirahccasonom( ragus gnitaeper fo desopmoc
a yeht ,ecneH .stinu .cixotnon er  

 
tsoc woL -  larutan esu ot repaehc syawla si ti

rewol hcum osla si tsoc noitcudorp ehT .secruos  
 aidnI .lairetam citehtnys rof taht htiw derapmoc

era seirtnuoc gnipoleved ynam dna   no tnedneped
.erutlucirga  

 
latnemnorivnE - gnissecorp yldneirf -  smuG  dna

ylisae era secruos tnereffid morf segalicum  
 seititnauq egral ni snosaes tnereffid ni detcelloc

sessecorp noitcudorp elpmis eht ot eud  .devlovni  
 

 gnipoleved ni yllaicepse( ytilibaliava lacoL
)seirtnuoc - ,seirtnuoc gnipoleved nI   stnemnrevog

rp eht etomorp  dna mug raug ekil tnalp fo noitcudo
eht fo esuaceb htnacagart   a ni snoitacilppa ediw

 sa ecnarelot tneitap retteB .seirtsudni fo yteirav
cilbup sa llew   fo ecnahc ssel si erehT .ecnatpecca

 slairetam larutan htiw stceffe esrevda dna edis
derapmoc  tehtnys htiw roF .eno ci  ,elpmaxe  

.enodivop ,AMMP  
 

secruos elbidE -  era segalicum dna smug tsoM
.secruos elbide morf deniatbo [ 92 ] 

 
o segatnavdasiD a smuG larutaN f  segalicuM dn  

 
noitanimatnoc laiborciM -  muirbiliuqe ehT

dna smug eht ni tneserp tnetnoc erutsiom  
 ,dna erom ro %01 yllamron si segalicum
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gnirud ,dna setardyhobrac era yeht ,yllarutcurts  
 lanretxe eht ot desopxe era yeht ,noitcudorp

fo ecnahc a si ereht os ,dna tnemnorivne   laiborcim
 yb detneverp eb nac siht ,revewoH .noitanimatnoc

eht dna gnildnah reporp  fo esu  .sevitavreserp [ 03 ] 

 
noitairav hctab ot hctaB -  citehtnyS

dexif htiw erudecorp dellortnoc a si gnirutcafunam  
 fo noitcudorp eht elihw ,stneidergni fo seititnauq

no tnedneped si segalicum dna smug  
.srotcaf lanosaes dna latnemnorivne [ 13 ] 

 
r dellortnocnU noitardyh fo eta -  ot euD

ta slairetam larutan fo noitcelloc eht ni secnereffid  
 ,noiger ni secnereffid sa llew sa ,semit tnereffid

eht snoitidnoc etamilc dna ,seiceps   fo egatnecrep
 lairetam nevig a ni tneserp stneutitsnoc lacimehc

t deen a si erehT .yrav yam o  elbatius poleved
.segalicum dna smug elbaliava no shpargonom  

 
egarots no ytisocsiv decudeR -  nehw ,yllamroN

htiw tcatnoc otni emoc segalicum dna smug   retaw
 eht fo ytisocsiv eht ni esaercni na si ereht

fo erutan xelpmoc eht ot euD .snoitalumrof   smug
cum dna  ot sedirahccasonom( segali

neeb sah ti ,)sevitavired rieht dna sedirahccasylop  
 ni decuder si ereht egarots retfa taht dnuof

.ytisocsiv 13,03  
 

ELIFORP GURD :- edizipilG  3 ,33[ 4] 

 
ERUTCURTS    :  

 
alumroF raluceloM   C : 12 H 72 N5O4S 

1 erugiF - emaN CAPUI N : - 2[ - 4[ )lyxeholcyc([  
lynobrac  ]7  ]lyhte ]lynehp ]lynoflus ]onima -5- 

lyhteM  .edimaxobrac enizaryp  
 

.2  SDOHTEM DNA SLAIRETAM  
 

 edizipilG .1 ( .tvP slacituecamrahp otsirA  ,.dtL   
,peedidnaM   ,nesiaR  ).P.M  

( etardyhonoM esotcaL .2  ,dtL .tvP emiehC aboL
)iabmuM  SS  :oN hctaB  609922V  

.3   muisengaM ( etaraets .tvP eimehC  ,dtL  
iabmuM hctaB )  98226.oN  

.4  ( hcratS )iabmuM ,dtL .tvP emiehC aboL  
   :oN hctaB  014840S  
.5  enotecA : iabmuM ,dtL .tvP emiehC aboL  

 hctaB( :oN  )018730GL  
 

 1.2 dohtem noitalunarG  
tnecnoc gniyrav yb deraperp erew stelbaT  fo noitar

 fo noitartnecnoc dna tnadrater esaeler sa egalicum
 ni nwohs sa tnatsnoc tpek erew stneipicxe eht lla

 elbaT  
:erudecorP  

 ,nekat erew selunarg deraperp fo tnuoma dehgieW
 ylmrofinu dna dedda erew senif dna stnacirbul ti ot

erutxim deraperp ehT .dexim  rof nekat erew s
hcnup evacnoc mm8 gnisu noisserpmoc  

2.2  noitaraperP  :selunarg fo  
 sa yletarucca dehgiew erew stneipicxe dna gurD
 dna 51 & 41 on elbat ni nevig noitisopmoc rep
 gnisu ezis elcitraP mrofinu niatbo ot deredwop

 saw redwop ehT .eltsep dna ratrom  ylhguoroht
 dna gurd fo gnixim mrofinu niatbo ot dexim
 tnuoma deriuqer erutxim evoba eht oT .stneipicxe
 ehT .ssam pmad mrof ot dedda saw etsap hcrats fo
 ssam pmad tneiciffus mrof ot deriuqer ytitnauq
 pmad deraperp nehT .dedrocer dna dehgiew saw

sap saw ssam  eht dna 61# on eveis hguorht des
 rof tpek erew selunarg deraperp ehT .selunarg

05 ta nevo ria toh ni gniyrd -  deird nehT.º06
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 yb enif morf detarapes ,detcelloc erew selunarg
 .gniveis detarapeS   dna dehgiew erew selunarg

oper fo elgna ,ytisned eurt rof dezylana  klub ,es
 dna ytisned  s’rraC .xedni  

 
selunarG rof noitaulavE  erew selunarg deraperP :

 sa hcus sretemarap lacisyhp tnereffid rof detaulave
 ,ytisned deppat ,ytisned klub ,esoper fo elgna

rraC ’ .oitar s’rensuaH ,xedni s   saw tnemirepxE ehT
detaeper  selpmas owt rehto htiw   egareva dna

.nekat erew seulav  
 

 3.2 stelbaT fo noitaulavE 53[ - ]04  

 tnetnoC gurD 1.3.2  

 ssalg a ni detarutirt dna nekat erew stelbat neT
 fo gm 4 ot tnelaviuqe telbat deredwop ehT .ratrom

 001 a ni devlossid saw gurd fo noisrepsid dilos  lm
 saw tnetnoc gurd eht dna 2.1Hp reffub dica
 .mn 8.722 ta yllacirtemotohportceps denimreted
 si stelbat fo sehctab tnereffid fo tnetnoc gurD

 .11 elbaT ni nwohs  
 

 2.3.2 ssendraH  

 ro htgnerts fo tnuoma niatrec a eriuqer stelbaT
airf ot ecnatsiser dna ssendrah  dnatshtiw ot ytilib

 ,gnirutcafunam ni gnildnah fo kcohs lacinahcem
.gnippihs dna gnikcap  

 ssendrah citamotua gnisu derusaem saw ssendraH
C :oN ledoM retset -  llebpmaC N005HDTWW

 seulav eerht fo naeM .dabademhA ,scinortcele
rof hcae rof noitaived dradnats htiw  si noitalum

 .21 elbaT ni nwohs  
 

 3.3.2 ytilibairF  
 telbat fo ssol thgiew eht sa detaulave saw ytilibairF
 rotalibairf a ni delbmut ,gm 001 ot tnelaviuqe
 52 ta nim 4 rof )yabmoB ,bal ortcele ,2E ledom(

 erew stelbat ehT .mpr detcuded  thgiew ni ssol dna ,
 sa dedrocer saw noisarba ro erutcarf yb desuac

ytilibairf egatnecrep .  elbaT ni nwohs era stluseR
.61  

 eht gnisu derusaem saw ytilibairf egatnecrep ehT
,alumrof  

 W({ = F% – W0 W/) 0 )9(………………001 x }  
.egatnecrep ni ytilibairF = F % ,erehW  

W0 .telbat fo eulav laitinI =  
.tset retfa telbat fo thgieW = W  

 
 4.3.2 retemaiD dna ssenkcihT  

 dohteM -  ylmodnar detceles erew selpmas eerhT
 gnisu derusaem saw ssenkciht dna hctab hcae morf

C .oN ledoM( retset telbat llebpmaC -  HDTWW
)N 005 . f telbat eno ylralimiS  saw hctab hcae mor

.retemaid rof detset  61.oN elbat ni nwohs stluseR  
 

 stelbaT edizipilG fo noitisopmoC :2 elbaT  gnisu
sremylop   

hctaB  stneidergnI  edoC noitalumroF  
1IG  2IG  3IG  

1 edizipilG  01  01  01  
2 MFD  - - - 
3 MI  57  001  521  
4 M4K CMPH  - - - 
5 esotcaL  501  08  55  
6 etsaP hcratS  s.q  s.q  s.q  

7 
 muisengaM

etaraets  
5 5 5 

8 claT  5 5 5 

    erehW - I  , logpasI .tneiciffus ytitnauq ,s.q ;  
 

 4.3.2 retemaiD dna ssenkcihT  
 

 dohteM -  ylmodnar detceles erew selpmas eerhT
 saw ssenkciht dna hctab hcae morf  gnisu derusaem

C .oN ledoM( retset telbat llebpmaC -  HDTWW
)N 005 .  saw hctab hcae morf telbat eno ylralimiS

.retemaid rof detset  61.oN elbat ni nwohs stluseR  
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:sremylop fo noitanibmoc gnisu stelbaT edizipilG fo noitisopmoC :3 elbaT  
 

hctaB  stneidergnI  
edoC noitalumroF  

1G  2G  3G  4G  5G  6G  7G  8G  9G  01G  

1 edizipilG  01  01  01  01  01  01  01  01  01  01  

2 MFD  52  05  05  - - - 5.21  52  5.21  5.21  

3 MI  - - - 52  05  05  5.21  5.21  52  5.21  

4 M4K CMPH  05  52  52  05  52  52  52  5.21  5.21  5.21  

5 esotcaL  501  501  08  501  501  08  031  031  031  5.241  

6 etsaP hcratS  s.q  s.q  s.q  s.q  s.q  s.q  s.q  s.q  s.q  s.q  

7 
 muisengaM

etaraets  5 5 5 5 5 5 5 5 5 5 

8 claT  5 5 5 5 5 5 5 5 5 5 

gm ni telbat eno rof nevig era sthgieW* .tneiciffus ytitnauq ;s.q ,  
 
 
 

 elbaT 4  lacisyhP : elunarG fo seitreporp s 
 

noitalumroF  ytisned kluB  
)cc/g(  

 deppaT
d )cc/g(ytisne  

xedni s’rraC   fo elgnA
esoper  

 s’rensuaH
oitar  

1G  10.0±52.0  50.0±303.0  530.0±94.71  03.0±6.42  610.0±212.1  
2G  410.0±652.0  750.0±772.0  73.0±85.41  23.0±86.52  81.0±342.1  
3G  610.0±342.0  950.0±92.0  830.0±72.21  13.0±57.72  91.0±931.1  
4G  710.0±62.0  850.0±82.0  730.0±43.01  53.0±42.82  61.0±511.1  
5G  510.0±342.0  85.0±492.0  830.0±17.01  73.0±82  710.0±21.1  
6G  710.0±32.0  450.0±772.0  730.0±00.71  93.0±47.92  120.0±61.1  
7G  810.0±52.0  350.0±92.0  830.0±69.61  63.0±15.72  810.0±91.1  
8G  710.0±832.0  450.0±582.2  930.0±42.71  43.0±2.72  810.0±12.1  
9G  610.0±652.0  850.0±213.0  530.0±94.61  73.0±54.82  310.0±431.1  
01G  410.0±832.0  950.0±72.0  230.0±49.71  83,0±19.62  710.0±532.1  
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.3  :NOISSUCSID DNA TLUSER  
 

 ypocsortcepS derarfnI mrofsnarT reiruoF 1.3
:)RITF(  

 :dohteM csiD edimorB muissatoP yB  edizipilG
 .edimorb muissatop htiw ylhguoroht dexim saw
 dna desserpmoc saw erutxim lacisyhP sihT
 neht saw csid ehT .csid ralucric a ni detrevnoc
 ot dennacs dna RITF fo tols gninnacs eht ni decalp

.edizipilG fo RITF niatbo  
  :noitavresbO  htiw dehctam edizipilG fo murtcepS

 ni nevig sa edizipilG fo murtceps detroper fo taht
.snosiop dna sgurD fo sisylanA sekralC  

 
 2.3  fo murtcepS RITF detropeR :edizipilG   
1.2.3   ni edizipilG fo murtcepS noitprosbA VU

2.1 Hp reffuB dicA  
 dna deraperp saw edizipilG fo noitulos lm/gμ 01
 elbisiv VU rednu gninnacs ot detcejbus saw

002 neewteb ,retemotohportceps - .mn 004  

 
 oN erugiF :2   fo murtcepS noitprosbA VU

2.1 Hp reffub dicA ni edizipilG  
 

:noitavresbO  
 derarfnI mrofsnarT reiruoF 2.2.3

:ypocsortcepS  

 seiduts RITF ,noitcaretni remylop gurd eht ees oT
 deesniL ,edizipilG eruP .tuo deirrac erew
 lacisyhp ,M4K CMPH ,egalicum logpasI ,egalicum
 logpasI ,egalicum deesniL ,edizipilG fo erutxim
 gnisu dezylana erew M4K CMPH ,egalicum dees

eps RITF .dohtem csid rBK  ni nwohs era artc
 gniwollof 3 serugiF -5.  

 
 oN elbaT 5  fo artceps RITF fo noitaterpretnI :

edizipilG  

 .rS
oN  

 citsiretcarahC
kaep  

)rebmun evaW(  
elbisnopseR puorG  

1 50.2333  
N cirtemyssA -  H
gnihcertS  

2 42.1492  C citahpila cirtemyssA -  H
gnihcterts  

3 54.4582  
C citahpila cirtemmyS -  H

gnihcertS  
4 59.0561  gnihcterts C=C citamorA  
5 35.9861  gnihcertS O=C  
6 25.7251  N- gnihcertS H  
7 85.4441  C- noitamrofed H  
8 0063 - 0013  gnihcterts HO  

 
3 )CSD( yrtemirolac gninnacs laitnereffiD 2.2.  
 
  tuo deirrac saw sisylana lamrehT  a gnisu

nacs laitnereffid  reltteM CSD( retemirolac gnin
128 CSD odeloT e  erew selpmas ehT .)napaJ ,

 munimula na ni decalp –  dna nap delaes
 002 ot detaeherp
o

 .C  
 
  dna erutarepmet moor ot delooc saw elpmas ehT

 006 ot 04 morf detaeher neht
o

 gninnacs a ta C
tar  01 fo e

o
 .nim/C  taeh fo tnuoma eht CSD nI

 eht ot tnelaviuqe yltcaxe si metsys eht otni tup
 a gnirud detarebil ro debrosba taeh fo tnuoma

 .)ygrene noitisnart( .noitisnart cificeps  
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 .oN elbaT 6:  tsoP noisserpmoC  .stelbaT edizipilG fo sretemarap  

 
snoitalumroF  ssendraH  

)2mc/gK(  
ytilibairF  
)W/W %(  

ssenkcihT  
)mm(  

retemaiD  
)mm(  

tnetnoc gurD %  

1G  90.0 ± 54.4  620.0± 27.0  50.0±111.3  520.0±20.8  50.0±01.49  

2G  50.0 ± 31.5  100.0±48.0  70.0±543.3  420.0±30.8  750.0±37.89  

3G  60.0 ± 13.4  500.0±78.0  80.0±223.3  320.0±30.8  950.0±75.69  

4G  50.0 ± 26.4  700.0±88.0  50.0±654.3  320.0±40.8  260.0±95.59  

5G  70.0 ± 40.5  20.0±29.0  90.0±777.3  720.0±10.8  560.0±56.39  

6G  80.0 ± 11.3  400.0±58.0  40.0±456.3  420.0±40.8  370.0±63.79  

7G  60.0 ± 83.4  200.0±98.0  30.0±656.3  620.0±30.8  950.0±87.39  

8G  40.0 ±96.4  820.0±47.0  20.0±333.3  420.0±30.8  550.0±86.49  

9G  50.0 ±14.4  600.0±38.0  60.0±543.3  820.0±30.8  250.0±25.49  

01G  90.0±72.4  910.0±19.0  40.0±652.3  530.0±40.8  450.0±49.19  

         DS ± )3=n( naem stneserper eulav hcaE  
 

 
tropeR edizipilG fo murtcepS   RITF de  
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edizipilG fo artcepS RITF : 3 oN erugiF  

 

 
 

egalicum logpasI fo artcepS RITF : 4 .oN erugiF  
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 .erugiF 6 oN  edizipilG  fo margomreht CSD :  

 

egalicum logpasI dna edizipilG fo erutxim lacisyhP fo margomreht CSD :7 oN erugiF  
 

 .oN elbaT :7  04 ta ytilibats rof tpek 2G snoitalumrof fo noitaulavE 0 .HR%57/ C  

retemaraP  htnoM 0   1 htnoM  shtnoM 2  shtnoM 3  

ecnaraeppA  ruoloC etihW  ruoloC etihW  ruoloC etihW  ruoloC etihW  

)mm( ssenkcihT  50.0 ± 31.5  10.0 ±  90.5   20.0 ± 70.5   10.0 ± 50.5  

mc/gK( ssendraH 2) 543.3 70.0 ±   50.0 ±622.3   40.0 ±422.3   40.0±681.3  

ytilibairF  )%(  30.0±48.0  ± 18.0  50.0   30.0 ±97.0   30.0 ±47.0  

)%( tnetnoc gurD  50.0±37.89  30.0 ±36.79   50.0±24.79   10.0 ±33.79  

 snoitavresbo eerht fo naem era stluseR * ± .D.S  
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3 :ypocsorciM nortcelE gninnacS 3.  
 eht morf devomer erew )2G( selpmas telbaT

 noitulossid  emit denimretederp ta sutarappa
 debrutsidnu na hguorht denoitces dna slavretni
 eht fo ecaf talf eht ta demrof leg eht fo noitrop
 eht no denoitisop neht saw nemiceps ehT .telbat

 ssorc a tneserp ot sa os redloh elpmas –  rednu
ES( epocsorcim nortcele gninnacs  .oN ledoM( )M

 0836 – .)A  

    

  

 dezimitpo fo shpargorcimotohp MES : 8  erugiF
 ecafrus gniwohs )2G hctab( telbat xirtam

 A  retfa ygolohprom - B ,srh 0 - C ,srh4 -  dna srh 6
D- .yduts noitulossid fo srh 21  
 

3. ydutS ytilibatS 4  
 erofereht esaeler elbarised evag ,2G noitalumroF
 fo stelbat ytrihT .seiduts ytilibats rof detceles erew
 fo liof munimula ni depparw erew 2G noitalumroF

 04 ta derots dna mm 40.0 ssenkciht  20  C
 57 fo ytidimuh evitaler htiw erutarepmet   ehT .%5

 dna htnom eno yreve retfa enod saw gnilpmas
 ,ssenkciht ,ecnaraeppa rof enod saw noitaulave
 % evitalumuc dna tnetnoc gurd ,ytilibairf ,ssendrah

 .esaeler gurd  

.4  NOISULCNOC  
 rof segalicum dna smug larutan fo esu ehT

cartta si noitacilppa lacituecamrahp  esuaceb evit
non ,elbaliava ylidaer ,lacimonoce era yeht -  cixot

 yllaitnetop ,noitacifidom lacimehc fo elbapac dna
 osla ,snoitpecxe wef htiw elbadargedoib

 .elbitapmocoib  
  egalicum logpasI , fo telbat xirtam evisehdaocuM

 esaeler gurd ehT .noitalunarg tew yb deraperp erew
 dna noisore remylop nopu sdneped telbat eht morf

 .noisuffid gurd  
 morf deraperp  telbat xirtam evisehdaocum ehT

ettap esaeler gurd ni lortnoc doog a dewohs  rof nr
 eb nac ti noitagitsevni tneserp eht morF h21
  sremylop larutan fo noitanibmoc taht dedulcnoc

 eb dluoc l remylop citehtnys dna egalicum logpasi
 niatsus gnitalumrof rof deyolpme yllufseccus

.noitalumrof esaeler  
 
.5  TSERETNI FO TCILFNOC  

 ehT eralced rohtua s .tseretni fo tcilfnoc on  
 
 

ECNEREFER  
.1  3.ycamrahp lairtsudni fo ecitcarp dna yroehT ehT .JL gniaK ,AH namrebiL ,L namhcaL dr   ;1991.de

 :pp 034 - 76 ,134 - 692,96 - 613,203 - 023,813 - .123  
.2  2.metsys yreviled gurD levoN .wY niehC dn  1 ;2991 ,SU ,kroY weN ,cnI rekkeD lecraM .noitide -

511 ,121 - .711  
 

A 

C 

B
  

D 
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3 :ypocsorciM nortcelE gninnacS 3.  
 eht morf devomer erew )2G( selpmas telbaT

 noitulossid  emit denimretederp ta sutarappa
 debrutsidnu na hguorht denoitces dna slavretni
 eht fo ecaf talf eht ta demrof leg eht fo noitrop
 eht no denoitisop neht saw nemiceps ehT .telbat

 ssorc a tneserp ot sa os redloh elpmas –  rednu
ES( epocsorcim nortcele gninnacs  .oN ledoM( )M

 0836 – .)A  

    

  

 dezimitpo fo shpargorcimotohp MES : 8  erugiF
 ecafrus gniwohs )2G hctab( telbat xirtam

 A  retfa ygolohprom - B ,srh 0 - C ,srh4 -  dna srh 6
D- .yduts noitulossid fo srh 21  
 

3. ydutS ytilibatS 4  
 erofereht esaeler elbarised evag ,2G noitalumroF
 fo stelbat ytrihT .seiduts ytilibats rof detceles erew
 fo liof munimula ni depparw erew 2G noitalumroF

 04 ta derots dna mm 40.0 ssenkciht  20  C
 57 fo ytidimuh evitaler htiw erutarepmet   ehT .%5

 dna htnom eno yreve retfa enod saw gnilpmas
 ,ssenkciht ,ecnaraeppa rof enod saw noitaulave
 % evitalumuc dna tnetnoc gurd ,ytilibairf ,ssendrah

 .esaeler gurd  

.4  NOISULCNOC  
 rof segalicum dna smug larutan fo esu ehT

cartta si noitacilppa lacituecamrahp  esuaceb evit
non ,elbaliava ylidaer ,lacimonoce era yeht -  cixot

 yllaitnetop ,noitacifidom lacimehc fo elbapac dna
 osla ,snoitpecxe wef htiw elbadargedoib

 .elbitapmocoib  
  egalicum logpasI , fo telbat xirtam evisehdaocuM

 esaeler gurd ehT .noitalunarg tew yb deraperp erew
 dna noisore remylop nopu sdneped telbat eht morf

 .noisuffid gurd  
 morf deraperp  telbat xirtam evisehdaocum ehT

ettap esaeler gurd ni lortnoc doog a dewohs  rof nr
 eb nac ti noitagitsevni tneserp eht morF h21
  sremylop larutan fo noitanibmoc taht dedulcnoc

 eb dluoc l remylop citehtnys dna egalicum logpasi
 niatsus gnitalumrof rof deyolpme yllufseccus

.noitalumrof esaeler  
 
.5  TSERETNI FO TCILFNOC  

 ehT eralced rohtua s .tseretni fo tcilfnoc on  
 
 

ECNEREFER  
.1  3.ycamrahp lairtsudni fo ecitcarp dna yroehT ehT .JL gniaK ,AH namrebiL ,L namhcaL dr   ;1991.de

 :pp 034 - 76 ,134 - 692,96 - 613,203 - 023,813 - .123  
.2  2.metsys yreviled gurD levoN .wY niehC dn  1 ;2991 ,SU ,kroY weN ,cnI rekkeD lecraM .noitide -

511 ,121 - .711  
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.3  1 esitaert A :scituecamrahP dna scituecamrahpoiB .BS lawsiaJ ,MD raknamharB ts   hballaV .de

1 ,ihleD ,nahsakarP 733 ;599 - .173  
.4  4.ycamrahP lanoisseforP fo koobtxeT A ,NS amrahS ,KN niaJ ht   ,ihleD weN ,nahsakarP hballaV .de

353 ,5991 ,aidnI - .073  
.5  ,RJ nosniboR  2 .snoitacilppA dna slatnemadnuF ;yreviled gurd dellortnoC .LHV eeL dn   lecraM .de

536:7891 ,kroY weN ,.cnI .rekkeD  
.6   .HN hahS ,TC sedohR ,A ednaphseD  )6991( .veD gurD  .dnI  mrahP 135 :22 . - .935  
.7   .JA sesoM  )3991( .tsyS reirraC gurD .rehT .veR .tirC 341 :01 - .591  
.8   .JH amrahS ,HJ etelloC ,TJ lleF ,L dniletihW  )8891( .leR lortnoC J  3:55 - .21  
.9  MM letaP ,FA nimA ,SB evaD  )4002( . SPAA  .icS.mrahP .hceT  1:)2( 5 - .6  
.01   sehcaorppA levoN latnemadnuF :metsyS yrevileD gurD evisehdaoiB .E uigrekcihC ,D ztiwoihtaM

1 ;9991 ,yesreJ weN :rekkeD lecraM .tnempoleveD dna - .03  
.11  nirpS tropeR yrevileD gurD .yrevileD gurD larO detegraT rof evisehdaoiB .A aignaN 52 ;6002.g - .82  
.21   .DS senoJ ,PT ytrevaL ,PG swerdnA  )9002( .mrahpoiB .mrahP .J .ruE  505:)3(17 - .815  
.31   .I girbeiF ,DP wehttaM ,SS sivaD ,ES thgnidraH  )9991( 14 :61 .gnE citeneG - .68  
.41   .J tramS  )4891( .locamrahP mrahP J  592 - .992  
.51   .J tramS  )5002( .veR leD gurD .vdA  6551:75 - .86  
.61   .P agnirettiW ,P dlevdeerB ,D uodoD  )5002( .mrahpoiB & mrahP J ruE  6551 :75 - .86  
.71   .JA hcolniK  )0891( .icA retsaM J  1412 :51 - .66  
.81  zenmiJ - ,RM sonalletsaC   )3991( .TC sedohR ,H aiZ .mrahP dnI veD gurD  341 :91 - .49  
.91   ztiwoihtaM  ,J bocaJ  ,D gnirekcihC  .E  )6991( gneoiB .lonhcetoiB  69 ,25 – .101   
.02   .AS ivazatroM ,DJ tramS  )5991( .locamrahP .mrahP .J  .9901 ,74  
.12  zenemiJ -  .TC sedohR ,H aiZ ,RN sonnalletsaC  )3991( .rahP dnI .veD gurD  .341 ,)241(91  
.22   .AN sappeP ,SR regnoL  )1891( slairetamoiB 102 ,)4(2 . - .41  
.32  oR ,K kraP  .RJ nosnib  )4891( ,mrahP J tnI  701 ,91 –  .721  
.42   .J manahK ,KT laP ,JC amreV ,YM nahK ,S euqiddiS  )8002( veR mrahP . 201 - .801  
.52  2103 ;2002 ,eciffo noissimmoc aieopocamrahP hsitirB ,aieopocamrahP hsitirB -  .4103  
.62   .J arorA ,VK oaR agnaR ,KS ajevaB  )8891(  mrahP J dnI .icS  98 - .29  
.72    dabademhA :nahsakarP hahS S B .ysongocamrahP s’yrdaQ dna hahS .S.J ,yrdaQ  501 ;8002 ,aidnI . 
.82  .CV niaJ ,PD lupiV,PD ahahS ,KG niaJ  )9002(  .icS amrahP J naisA   903:)5( 4 - .323  
.92  3.TC sedohR ,SG reknaB :nI .smroF egasoD telbaT .RM drawdE ,MK ekttoK rd  .de  nredoM

2002 .cnI ,rekkeD lecraM :kroY weN .scituecamrahP 782 ; - .333  
.03   )1791( .E torraP ,A malsA .icS mrahP J  362:06 -  .662  
.13   .A ramukuhtuM ,TG inrakluK ,K najarmahtwoG  )2002( .tpxE .mrahP.J .tnI  61 :3 - .91  
.23   .GB oaR ,K najaramahtwoG ,TG inrakluK  )2002( naidnI  sgurD  .  224 :93 – .524  
.33   .RS  haianhsirK  )1002( .icS .tuecamrahP .mrahP .J  532 :4 – .342  
.43   .KS niaJ ,KM aisaruohC  )4002( .tegraT gurD .J  534 :21 - .244  
.53   .IS rehtaP ,DJ laeB ,HH rulA  )0002( .icS .mrahP .J  3131 :88 - .9131  
.63  .S isoD ,S niwdE ,J niwdE  )7002(  .seR noitacudE .mrahP .J naidnI  373 :14 - .573  
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.73   .PD hahS ,KG inaJ  )8002( .hceT .mrahP  26 - .57  

.83   .KD amrahS ,SG nahuahC ,B hgniS  )6002( .mrahP .J .tnI  51 :523 - .52  
 .93 .FA nimA ,MM letaP ,CM lehoG  )3002(  .mrahP .dnI .veD gurD  565 :92 - .475  

.04  M VG ubaB nahoM ilaru rP , dasa  .DC    )0002( .pxE .mrahP .J .tnI , 581 :2 - .191  

.14  .RA yaR ,S ihtamuS  )2002(  .icS .tuecamrahP .mrahP .J  21 :5 - .81  

.24   .N ikasawaK,F ahsiuS ,S ikazayiM  )8991( leR .lortnoC .J . 57 :65 - .38  

.34   .LJ retnaG ,FI azzaerdnA ,WC olocsurdneV  )5002( .mrahP .J .tnI  1 :692 - .11  

.44   ,P rahkaT,N anaruhk ,S tnahaM  )1102( J P  mrah B  demoi S ic . .)81(6  

.54   )2102( .ittahG muG .K kilaM ,G arorA hcraeser gurD . 527.on 96 lov - .737  

.64   .M arorA ,I hgniS ,k kilaM ,G arorA  )1102( .seR gurD icS mrahP J dnI  48:)2(3 - .88  

.74   .R amrahS ,S layoG ,S imawsoG  )1102( P J .icS demoiB mrah  .)60(21  
 


