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 ISKARTSKE UTKAW AMAL NAD TURALEP SINEJ HURAGNEP
 NADISKOITNA SATIVITKA PADAHRET ADEBREB GNAY

( GNITIPEK GNAKGNAC IRAD DIONETORAK aecavilo allycS )  
 

TCEFFE  FO    TNEREFFID TNEVLOS  DNA  EMIT   OT NOITCARTXE
 DIONETORAC XOITNA ID NA T  YTIVITCA   MORF BARC  

(LEHS aecavilo allycS ) 
 

gnibmohiS yrraH )1  , imrapuS )2  , nosidE )2  

 :liamE moc.liamg@45gnibmohisyrrah  
 

)1  awsisahaM satlukaF  nanakireP  nad  umlI   ,natualeK uaiR satisrevinU  
)2 nesoD  satlukaF  nanakireP  nad  umlI  uaiR satisrevinU ,natualeK  

 
KARTSBA  

 ini naitileneP  naujutreb gnem kutnu  turalep sinej huragnep isaulave
 gnay ) maj 4 ,3 ,2( iskartske utkaw amal nad )lonahtE nad enaskeH ,notecA(

 padahret adebreb ( gnitipek gnakgnac irad dionetorak nadiskoitna sativitka  allycS
aecavilo  gnupet idajnem naksulahid gnitipek gnakgnac gk 7 kaynabeS .)

 irad helorepid dionetorak kartskE .gnakgnac g 001( gnitipek gnakgnac gnupet  )
naskeH ,notecA( turalep nagned nakturalid gnay gnisam )lonahtE nad e -  gnisam

 .lm 005  
 namedner ,dionetorak latot( itamaid helorepid gnay dionetorak kartskE
 naktapadnem kutnu )nadiskoitna sativitka iju ,Hp ,)b,a,L( anraw satisnetni ,kartske

adap tapadid iskartske sesorp kutnu lamitpo isidnoK .kiabret lisah   naukalrep
notecA turalep naanuggnep   latot nagned,)3B( maj 4 iskartske amal nagned )1A(

 72,61 dionetorak µ g/g g 46,02 kartske nemedner ,  )b,a,L( anraw satisnetni ,
;70,83  .mpp 57,98 )HPPD( nadiskoitna sativitka nad 3,7 Hp ,08,21+ nad ;06,21+  

 
 :icnuk ataK ,turalep sineJ  ativitka ,iskartske amal  ,dionetorak nadiskoitna s

gnitipek gnakgnac . 
 

A RTSB CA T 
yduts sihT  ot demia  etaulave  fo tceffe eht  tnevlos tnereffid  (  ,notecA

enaskeH  dna  lonahtE  ) dna  gnol  semit noitcartxe  (  ,2 3  , 4 sruoh  ) eht ot   tnadixoitna
ytivitca  sdionetorac fo  morf  barc  llehs  (  allycS aecavilo  .) fo latot A  7 gk   fo barc  

sllehs  saw  decnim . dionetoraC  stcartxe   saw deniatbo  morf  llehs barc  ruolf  (  001 g  )
 dna  devlossid ni  tnevlos fo lm 005  (  ,notecA enaskeH  dna  lonahtE  )  

dionetoraC  tcartxe  devresbo saw   rof  latot sdionetorac  , nemedner t tcartxe  ,
roloc fo ytisnetni eht  (  ,L ,a  b  ,) Hp  dna  tnadixoitna  yassa ytivitca . lamitpO  

snoitidnoc  ssecorp noitcartxe eht rof   saw deniatbo  ni   h4 htiw )1A( tnevlos noteca
)3B( emit noitcartxe gnol fo  , htiw  latot a  dionetorac  ,61 72  gu  / g  , dleiy  ,02 46  g 

tcartxe  ,  eht fo ytisnetni  roloc  (  ,L ,a  b  ) 70,83  ; ,21+ 06  ; dna  ,21+ 08  ylevitcepser  , Hp  
,7 3 dna  ytivitca tnadixoitna  (  )HPPD ,98 57  mpp . 

 
drowyeK s:  T fo epyt eh  tnevlos , gnol  semit noitcartxe ,  dionetorac eht

ytivitca nadixoitna llehs barc , . 
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NAULUHADNEP  
 nataafnamep ini amaleS

habmil  gnitipek   adap satabret
aynnahalognep   rebmus idajnem

larenim ,nietorp  nad   rebmus iagabes
nitik - iagabes atres ,nasotik   kudorp

lanoisnevnok   adap lahadaP .aynnial
 habmil  gnitipek  kaynab tubesret

gnudnagnem   gnay dionetorak
ini amales  muleb   malad lamitporet

aynnataafnamep   ardnihcaS( la te ., 
6002 ). 

 ,)2002( mazatluM turuneM
 roke utas malad gnitipek  

 gnay sesorp habmil naklisahgnem
irad iridret   gnakgnac %06  ria nad

 .%02 nasuber  nagned gnitipeK
001 tobob - g 053  naklisahgnem ,

 gnakgnac habmil 15 aratna gnitipek -
g 051  iskudorp akiJ .  gnitipek  

 naklisahgnem irah/gk 006 iapacnem
 gnigad gnitipek  kgnades gk 052  na

 tadap habmil nakapurem gk 053
 .gnakgnac nad tipac apureb
 gnakgnac habmil ayntakgnineM

 gnitipek   padahret kapmadreb naka
 alibapa nagnukgnil naramecnep
 habmil nataafnameP .inagnatid kadit

 gnakgnac gnitipek   isulos nakapurem
 halasam ignaluggnanem malad

cnep  halas nad nagnukgnil narame
 ignarugnem kutnu ayapu utas
 suret gnay habmil emulov

.takgninem  
 habmil nataafnameP  gnitipek

kadit dionetorak rebmus iagabes  
ialin nakirebmem tapad aynah  
tapad aguj ipatet habmat  
nad nagnukgnil kapmad ignarugnem  

ti nialeS .isulop aguj dionetorak u  
nanakam iagabes nakanugid tapad  

anrawep iagabes ,lanoisgnuf  kutnu  
iagabes ,nomlas nad aesatsurk  

malad nakanugid nad kitemsok  
nanakam irtsudni  iagabes atres  

mus  inayadnaH( nadiskoitna reb  te
la . .)8002 ,  

 awayneS  ikilimem nadiskoitna
ay narep gn   malad gnitnep tagnas

natahesek ainud  gnem ni  tag
malad aynnaupmamek   tabmahgnem

 malad ,sabeb lakidar nakutnebmep
nem g tabmah   ,taelkun masa isadisko

AND ,kamel ,nietorp   tapad aggnihes
tikaynep iagabreb ignarugnem  

agecnem atres fitareneged  h  
romut tikaynep . 

kinagro turalep naanuggneP  
irad dionetorak kartkegnem kutnu  

 habmil  gnitipek  satabret haltagnas  
naujut kutnu aynah nakanugid nad  

ajas asilana sesorp .  
P turalep naanuggne   maladid

nakapurem iskartske sesorp   arac
,harum nad hadum pukuc gnay   naka

mrofni ipatet ianegnem isa   isidnok
maladid mumitpo gnay   sesorp

.gnaruk haltagnas iskartske   halaS
gnay isidnok utas   ihuragnepmem

iskartske sesorp   dionetorak
naanuggnep aynaratnaid   sinej

ke amal nad turalep  lenhuS( iskarts
la te  ,. .)9002  

narapap irad takgnareB  
 ,tubesret aynada nakulrepid akam  

 habmil nataafnamep utaus  gnitipek
iagabes   gnay dionetorak rebmus

ikilimem   nadiskoitna naupmamek
nagned   edotem nakanuggnem

iskartske   hadum nad harum gnay
nakukalid   nakanuggnem utiay
iskartske   gnay turalep sinej nagned

adebreb  asadreb(  takgnit nakr
nad )naralopek   iskartske utkaw amal

.)isaresam(  
 ,sata id naiaru nakrasadreB

h akam lisa  naitilenep irad   tapad ini
b nahalasamrep bawajnem aga i  anam

sinej huragnep   amal nad turalep
 adebreb gnay iskartske  padahret

lisah   nad dionetorak kartske
sativitka   gnay nadiskoitna

.naklisahid  
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gnay naitilenep naujuT  
: kutnu nakduskamid nakukalid  

.1   naktapadneM j  sine p nad turale  
iauses gnay iskartske amal   malad

irad dionetorak iskartske  habmil  
 ,gnitipek kartske aggnihes  

naklisahid gnay dionetorak   lamitpo
nad  ikilimem   naupmamek

gnay nadiskoitna  .kiab  
.2  huragnep iuhategnem kutnU   sinej

iskartske amal nad turalep   gnay
dionetorak padahret adebreb   gnay

naklisahid  kiab   satitnauk araces
nupuam  .satilauk  

 
EDOTEM NAD NAHAB  

 malad nakanugid gnay nahaB
 halada ini naitilenep  gnakgnac gk 7

 .gnitipek nahaB -  gnay aimik nahab
 nakanugid notecA ,anaskeH halada  

HC( 3 HCOC 3), lonahtE HC( 3 HC 2 )HO  ,
 ,% 1,0 hunej marag ,rete muelorteP

aN 2 OS 4  ,   HPPD natural  nahab nad
aynnial aimik  sisilana kutnu . 

talA -  nakanugid gnay tala
 kutnu dionetorak nemgip iskartske  

 utiay  ,nevo etalporcim  , m  etalporci
redaer ,  nagnabmit ,irtemotofortepS

 ,gniras satrek ,Hp rotakidni ,kitilana
r rotaropave yrato redaer ruoloc ,  

tala nad -  kutnu aynial saleg tala
.sisilana  

 edoteM  gnay naitilenep
 edotem halada nakanugid
 nakukalem utiay nemirepske
 gnusgnal araces natamagnep
 nad turalep sinej huragnep padahret
 adebreb gnay iskartske amal
 nadiskoitna sativitka padahret

gnitipek gnakgnac irad dionetorak . 
 nakanugid gnay nagnacnaR

 halada  pakgneL kacA nagnacnaR
lairotkaF )LAR( gnay ,   irad iridret

 notecA{ A rotkaf utiay rotkaf aud
})3A( lonatE ,)2A( enaskeH ,)1A(  

{ B rotkaf nad 2 )1B( maj 3 ,   maj
)2B( maj 4 ,   ilak 3 nagned })3B(

.nagnalu  

 adap naabocrep tinu halmuJ
 .tinu 72 halada ini naitilenep  ledoM

 turunem nakanugid gnay sitametam
:halada ,)8002( gnujnaT  

     + ji)β/α( + jβ+ iα + µ = kjiY kji€  
:  anamiD  

 nautas adap natamagnep ialiN = jiY
ek naabocrep -  gnay k

 isanibmok    helorepmem
ek radaK( ji naukalrep -  irad I
ek radak nad A rotkaf -  irad j

rotkaf  B 
 atarer( isalupop hagnet ialiN = µ

)aynhuggnuses  
ek huragneP =  iα - A rotkaF irad i  

ek huragneP = jβ -  B rotkaF irad j
ek iskaretni huragneP =ji)β/α( -                       i

ek nad A rotkaF - B rotkaF j  
 irad naurilekek huragneP = ji€

ek naabocrep nautas - pmem k  helore
                                                                             .ji naukalrep isanibmok  

 nakanugid gnay retemaraP
 namedner ,dionetorak latot halada

 ,ikartske anraw satisnetni  b,a,L ,  ialin
 ,Hp iju  itka v ed nadiskoitna sati  nagn

 nakanuggnem .HPPD   
 

NAITILENEP RUDESORP  
 gnakgnac dionetorak iskatskE

( gnitipek  ardninihcaS la te ,.  )6002  
hakgnal nupadA -  kutnu hakgnal

 irad dionetorak naktapadnem
 iagabes halada gnitipek gnakgnac

: tukireb  
.1    gnay gnitipek gnakgnaC

 nad nakhisrebid ,helorepid
 nakgnirekid  amales nevo nagned

03 uhus nagned maj 42 - 53 ° .C  
.2   nagned nakrucnahid gnakgnaC

 gnirasid nad sulah aggnih rednelb
.sulah nagniras nagned  

.3   gnitipek gnakgnac gnupeT
 gnay turalep nagned nakturalid
 ,notecA( nakutnetid halet
 nagned )lonahtE nad enaskeH

1 nagnidnabrep .5 :  
.4   nakukalid naidumeK  isaresam

2( amales  maj 3 ;  maj )maj 4 nad ;  



4 
 

:MOJ  REBOTKO  102 5 
 

 nad gnaur uhus adap
muminim naayahacnep . 

.5   gnirasid isaresam irad lisaH
 gniras satrek nagned namtaw  

 naklisahgnem aggnih sulah gnay
.udiser  

.6   salibid helorepid gnay kartskE
 gnay turalep nagned  aggnih amas

 helorepid nad anrawreb kadit
.turalep kartske  

.7   nad notecA turalep kartskE
 nagned isitrapid tubesret lonahtE
 helorepmem anug hasimep ubal

 .kiabret dionetorak kartske  
.8   nad notecA turalep kartske kutnU

 lonahtE  halmujes nakhabmatiid
uelorteP turalep m rete (  001

lm )  1,0 hunej marag natural nad
% ) lm 52( . 

.9   esaf 2 halkutnebret aggniheS
 hawab esaf nad sata esaf utiay

.gnaubid  
.01   ria nagned salibid sata esaF
d  habmatid nad lm 001 talitse

aN 2  .lm 52 kaynabes 4OS
iD  nagned nakpau  yratoR

rotaropave   h  aggni  latnek/takep
53( o )C . 

.11   kartske helorepid aggniheS
 gnakgnac irad dionetorak

.gnitipek  
.21   gnay dionetorak kartskE

 kutnu ilabmek itamaid ,helorepid
 kiabret gnay lisah naktapadnem
 namedner ,dionetorak latot(
 nad Hp ,anraw satisnetni ,kartse

adiskoitna sativitka iju .)n  
 haloid helorepid gnay ataD
 malad nakijasid nad kitsitats araces
 isnairav sisilanaid nad lebat kutneb
 sisilana lisah nakrasadreB .)avana(

 ,isnairav F akiJ gnutih  F > lebat   adap
 itrareb ,%59 naayacrepek takgnit
 naidumek ,kalotid sisetopih
 .tujnal iju nagned naktujnalid

 alibapA F gnutih  F < lebat   akam
.amiretid sisetopih  

 

NASAHABMEP NAD LISAH  
dionetorak latoT  

  padahret naitilenep lisaH
atar ialin -  dionetorak latot atar

c kartske  tapad gnitipek gnakgna
.1 lebaT adap tahilid  

 lebaT 1  . atar ialiN -  atar (µ g/g  latot  )
 kartske dionetorak

gnitipek gnakgnac  

 
  awhab nakkujnunem 1 lebaT

atar -  kartske dionetorak latot atar
 iggnitret gnay gnitipek gnakgnac
 3B1A naukalrep adap tapadret
 notecA turalep sinej utiay )72,61(
 nad maj 4 iskartske amal nagned
 2B2A naukalrep adap hadneret gnay

n turalep sinej utiay )31,01( -
eH  3 iskartske amal nagned enask

    .maj  
 isnairav sisilana nakrasadreB
 iskaretni awhab naktahilrepmem
 amal nad turalep sinej huragnep
 nakirebmem adebreb gnay iskartske
 padahret atayn adebreb huragnep
 ,gnitipek gnakgnac dionetorak latot

 F anamid gnutih  ,4( BA  F > )73 lebat  
 takgnit adap )39,2( 50,0

H akam %59 naayacrepek 0  .kalotid
 gnay naukalrep tahilem kutnU
 adeb iju nakukalid akam adebreb

.rujuj atayn  
 rujuj atayn adeb iju lisaH
 ialin awhab nakkujnunem )JNB(
 gnakgnac kartske dionetorak latot

nakirebmem gnitipek   huragnep
gnisam adap atayn -  gnisam

 .naukalrep  
 malad utkaw huragneP
 amal nikames halada iskartske
 alup kaynab nikames akam iskartske
 aggnihes kartskeret gnay dionetorak

)A( turaleP  
)B( iskartskE amaL  

           
2     3  4 

notecA  06,31  39,41  
       
72,61  

N- enaskeH  37,11  31,01  
       
72,01  

lonatE  35,01  06,21  
       
70,41  
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 gnay nadiskoitna sativitka
 nikameS .kiab nikames naklisahid

kam iskartske utkaw aynamal  a
 turalep aratna katnok aynidajret
 amal nikames naka nahab nagned
 idajret naka aynaudek irad aggnihes
 isufid araces assam napadnegnep
 nagnabmiesek idajret iapmas
 nad malad id natural isartnesnok
 inocsanreB( iskartske nahab raulid

la te  .)5991 ,.  
 

 namedneR kartske  
  padahret naitilenep lisaH

atar ialin -  kartske namedner atar
 adap tahilid tapad gnitipek gnakgnac

.2 lebaT  
atar ialiN.2 lebaT -  namedner )g( atar

gnitipek gnakgnac kartske  

  awhab nakkujnunem 2 lebaT
atar -  gnakgnac kartske namedner atar

 adap tapadret iggnitret gnay gnitipek
 sinej utiay )01,52( 3B3A naukalrep
 amal nagned lonatE turalep
 hadneret gnay nad maj 4 iskartske
 utiay )21,71( 1B1A naukalrep adap

agned notecA turalep sinej  amal n
    .maj 2 iskartske  

 isnairav sisilana nakrasadreB
 iskaretni awhab naktahilrepmem
 amal nad turalep sinej huragnep
 nakirebmem adebreb gnay iskartske
 padahret atayn adebreb huragnep
 gnakgnac kartske nemedner

 F anamid ,gnitipek gnutih   > )82,3( BA
 F bat le   takgnit adap )39,2( 50,0

H akam %59 naayacrepek 0  .kalotid
 gnay naukalrep tahilem kutnU
 adeb iju nakukalid akam adebreb

.rujuj atayn  
 rujuj atayn adeb iju lisaH
 ialin awhab nakkujnunem )JNB(
 gnakgnac kartske dionetorak latot

 huragnep nakirebmem gnitipek
n gnisam adap atay -  gnisam

.naukalrep  
 nakapurem namedneR
 nemgip aratna nagnidnabrep
 nagned helorepid gnay dionetorak
 nakanugid gnay ukab nahab
 irad naitileneP .)gnitipek gnakgnac(
 iskartske amal nad turalep sinej
 atayn huragnep nakirebmem kadit

edner padahret  kartske nam
 .naklisahid gnay gnitipek gnakgnac
 gnay namedner aynraseb naadebreP
 paites anerak nakbabesid naklisahid
 gnay naralopek ikilimem turalep

adebreb -  iskartskegnem malad adeb
 namedneR .gnitipek gnakgnac
 helo ihuragnepid dionetorak kartske

pek takgnit  idathcuM( turalep naralo
.)2991 ,onoiguS nad  

 
anraw satisnetnI  

L anraw satisnetnI  
   padahret naitilenep lisaH

atar ialin -  L anraw satisnetnI atar
gnitipek gnakgnac kartske   tapad

.3 lebaT adap tahilid  
ialiN .3 lebaT  atar -  satisnetni  atar

 anraw ‘L’  gnakgnac )nahareceK(
gnitipek  

 lebaT  awhab nakkujnunem 3
atar ialin -  L anraw satisnetni atar

 33,43 aratna rasikreb )naharecek(
 gnay )3B2A( 32,35 iapmas )1B3A(
 awhab nakisakidnignem anamid
 adap tapadid gnay naharecek takgnit

 .paleg gnurednec dionetorak lisah  
 quluhK turuneM la te  ,.

 nemgip nagnudnak awhab )7002(
m iggnit gnay  takgnit ihuragnepme

 nad uhus ,uti nialeS .naharecek
 rotkaf nakapurem aguj ayahac
 anraw nahaburep malad amatu

 turaleP
)A(  

)B( iskartskE amaL  

1 
         

2 3 

notecA  21,71  
        

88,81  46,02  
N-

enaskeH  93,71  
        

71,02  65,22  

lonatE  64,02  
        

49,32  01,52  

 turaleP
)A(  

)B( iskartskE amaL  

2 3 4 

notecA  79,73  35,04  70,83  
N-

enaskeH  74,83  36,74  32,35  

lonatE  33,43  76,43  34,43  
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 dionetorak adap )L( naharecek
 dionetorak harec nikameS .kubub
 dionetorak nagnudnak akam kubub
 .licek nikames nahab adap ada gnay

nakbabesid ini laH   nemgip anerak
 padahret libal tagnas dionetorak
 tapad halmuj aggnihes sanap

.sitsard araces nurunem  
 

a anraw satisnetnI  
  padahret naitilenep lisaH

atar ialin -  a anraw satisnetnI atar
gnitipek gnakgnac kartske   tapad

.4 lebaT adap tahilid  
ialiN .4 lebaT  atar -  satisnetni atar    

 anraw ‘a’  )naharemeK(
gnitipek gnakgnac  

  awhab nakkujnunem 4 lebaT
atar ialin -  a anraw satisnetni atar

 )2B3A( 36,0+ aratna rasikreb
 anamid gnay )3B1A( 06,21+ iapmas
 gnay anraw awhab nakisakidnignem
 dionetorak lisah adap tapadid

 .naharemek gnurednec  
 sinej naanuggnep huragneP

rtske amal nad turalep  iska
 huragnep nakirebmem ,adebrebgnay
 a anraw satisnetnI.atayn gnay
 ,naharemek retemarap nakapurem
 a anraw satisnetni alin alibapa
 nakujnunem naka fitagen ialinreb
 anrawreb tubesret nemgip awhab
 nakkujnunem alibapa nad uajih
 akam fitisop ialin anraw

jnunem  tubesret nemgip nakku
.harem anrawreb  

  akij libal aguj dionetoraK
 nad rotadisko ,ayahac helo rapapret
 naigab adap pakgnar natakI .sanap
 akgnarek iatnar irad hagnet
 nagnares padahret natner dionetorak
 isadisko sesorP .rotadisko

a helo isalumitsid dionetorak  aynad

 magol ,adiskorep ,sanap ,ayahac
 adaP .mizne nad eF itrepes
 adap tural dionetorak aynmumu
 aguj ada numan ,ralop non turalep
 anerak ralop turalep adap tural gnay
 adap liskordih sugug aynada

.)6991 ,akanaT nad odnA( lifotnax  
 

b anraw satisnetnI  
  lisaH  padahret naitilenep

atar ialin -  b anraw satisnetni atar
 tapad gnitipek gnakgnac kartske

.5 lebaT adap tahilid  
ialiN .5 lebaT  atar -  satisnetni atar

 anraw ‘b’  )nagninukeK(

gnitipek gnakgnac   
  awhab nakkujnunem 5 lebaT

atar ialin -  b anraw satisnetni atar
 )2B3A( 07,3+ aratna rasikreb
 anamid gnay )2B1A( 03,22+ iapmas
 dionetorak awhab nakisakidnignem
 anraw ikilimem gnurednec

.nagninukek  
  sinej naanuggnep huragneP

 gnay iskartske amal nad turalep
 gnay huragnep nakirebmem adebreb

.atayn   nakapurem b anraw satisnetnI
 ialin alibapa ,nagninukek retemarap
 fitagen ialinreb b anraw satisnetni
 nemgip awhab nakujnunem naka

a nad urib anrawreb tubesret  alibap
 fitisop ialin anraw nakkujnunem
 tubesret nemgip nakkujnunem akam

.gninuk anrawreb  
 aynanraw takep nikameS
 gnay dionetorak nemgip akam
 nikameS .iggnit nikames gnudnakret
 akam iskartske utkaw aguj amal
 nahutnesreb kutnu natapmesek

ggnihes raseb nikames  aynlisah a
 kitit iapmas habmatreb ulales aguj

 turaleP
)A(  

)B( iskartskE amaL  

2 3 4 

notecA  72,3+  04,01+  06,21+  
N-

enaskeH  30,9+  03,5+  33,4+  

lonatE  09,0+  36,0+  30,1+  

 turaleP
)A(  

)B( iskartskE amaL  

2 3 4 

notecA  09,01+  03,22+  08,21+  
N-

enaskeH  02,71+  30,41+  35,41+  

lonatE  34,5+  07,3+  71,5+  
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 tubesret natural adap hunej
.)3102 ,onoskaciW(   

 
gnitipek gnakgnac kartske Hp  

  padahret naitilenep lisaH
atar ialin -  gnakgnac kartske Hp atar

gnitipek  .6 lebaT adap tahilid tapad  
ialiN .6 lebaT  atar -  Hp atar  kartske

gnitipek gnakgnac  

  awhab nakkujnunem 6 lebaT
atar -  gnakgnac kartske Hp atar

 adap tapadret iggnitret gnay gnitipek
 sinej utiay )05,7( 3B3A naukalrep
 amal nagned lonatE turalep
 hadneret gnay nad maj 4 iskartske
 utiay )33,6( 1B2A naukalrep adap

N turalep sinej -  nagned enaskeh
mal     .maj 2 iskartske a  

 isnairav sisilana nakrasadreB
 iskaretni awhab naktahilrepmem
 amal nad turalep sinej huragnep
 kadit adebreb gnay iskartske
 adebreb huragnep nakirebmem
 kartske nemedner padahret atayn

 F anamid ,gnitipek gnakgnac gnutih  
 F < )21,1( BA at leb   adap )39,2( 10,0

H akam %59 naayacrepek takgnit 0 
.amiretid  

  Hp adap libatas dionetoraK
 libats kadit numan ilakla ,larten
 aradu aynada ,)takep( masa adap
 sanap nad ayahac ,negisko uata
 kadit dionetoraK .)5002 ,owogeL(

elo isadiskoret hadum anerak libats  h
 .adiskorep nad negisko aynada
 imalagnem tapad ,uti nialeS
 ,ayahac anekret alib isasiremosi
 tapad isasiremosI .masa nad sanap
 satisnetni nanurunep nakbabeynem
 ,nesnetroM( riac kitit nad anraw

.)6002  
 

 kartske nadiskoitna sativitkA
 gnakgnac dionetorak gnitipek   

  padahret naitilenep lisaH
atar ialin -  nadiskoitna sativitka atar

 gnakgnac dionetorak kartske
.7 lebaT adap tahilid tapad gnitipek  

  .7 lebaT ialiN  atar -  )mpp( atar
 nadiskoitna sativitka
 dionetorak kartske

gnitipek gnakgnac  

  awhab nakkujnunem 7 lebaT
atar -  nadiskoitna sativitka atar

 gnakgnac dionetorak kartske
 adap tapadret iggnitret gnay gnitipek
 sinej utiay )67,868( 3B3A naukalrep
 amal nagned lonatE turalep
 hadneret gnay nad maj 4 iskartske
 utiay )57,98( 3B1A naukalrep adap

j  amal nagned notecA turalep sine
    .maj 4 iskartske  

 isnairav sisilana nakrasadreB
 naktahilrepmem 8 naripmal adap
 sinej huragnep iskaretni awhab
 gnay iskartske amal nad turalep
 huragnep nakirebmem adebreb
 nemedner padahret atayn adebreb

ek gnakgnac kartske  F anamid ,gnitip
gnutih  ( BA 4770,151  F > ) lebat   10,0

 naayacrepek takgnit adap )39,2(
H akam %59 0  tahilem kutnU .kalotid

 akam adebreb gnay naukalrep
.rujuj atayn adgeb iju nakukalid  

 rujuj atayn adeb iju lisaH
 ialin awhab nakkujnunem )JNB(

kgnac kartske HPPD  gnitipek gna
 adap atayn huragnep nakirebem

gnisam -  ialiN .naukalrep gnisam
atar -  nadiskoitna sativitka atar

 gnay )3B1A( 57,98 utiay licekret
 halada tubesret naukalrep itrareb
 licek nikames anamid ,kiabret gnay
 adap nadiskoitna nagnudnak

k gnakgnac dionetorak  gnitipe

)A( turaleP  
)B( iskartskE amaL  

2 3 4 

notecA  34,7  79,6  73,7  

N- enaskeH  33,6  05,6  08,6  

lonatE  34,7  33,7  05,7  

)A( turaleP  
 amaL )B( iskartskE  

2 3 4 

notecA  92,682  70,921  57,98  

N- enaskeH  10,493  61,655  37,848  

lonatE  05,291  97,063  67,868  
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atar ialin nakgnadeS .kiab nikames -
 iggnitret nadiskoitna sativitka atar

.)3B3A( 67,868 halada  
  malad utkaw huragneP

 amal nikames halada iskartske
 alup kaynab nikames akam iskartske
 aggnihes kartskeret gnay dionetorak
 gnay nadiskoitna sativitka

ahid  nikameS .nurut nikames naklis
 akam iskartske utkaw aynamal
 turalep aratna katnok aynidajret
 amal nikames naka nahab nagned
 idajret naka aynaudek irad aggnihes
 isufid araces assam napadnegnep
 nagnabmiesek idajret iapmas
 nad malad id natural isartnesnok

ulid  inocsanreB( iskartske nahab ra
la te  .)5991 ,.   

 
 

NARAS NAD NALUPMISEK  
nalupmiseK  

 H lisa   gnay naitilenep
 gnakgnac adap awhab helorepid
 .dionetorak tapadret gnitipek
 naklisahid gnay dionetoraK
 sinej naralopek helo ihuragnepid
 .iskartske utkaw amal nad turalep
 nikames nad ralop turalep sineJ
 naka iskartske utkaw amal

gnay dionetorak naklisahgnem   .kiab  
 aynadA  iskaretni huragnep

 utkaw amal nad turalep sinej aratna
 padahret adebreb gnay iskartske
 irad dionetorak nadiskoitna sativitka

gnitipek gnakgnac   ialin padahret
 nad dionetorak latot  sativitka ialin

 dionetorak kartkse nadiskoitna
 gnakgnac gnitipek  nakgnadeS .

 kartske Hp nad namedner halmuj
.huragnep ada kadit  

 naitilenep lisah nakrasadreB  ,
naukalrep   tapadret kiabret gnay

 sinej naukalrep utiay ,3B1A adap
 amal nagned notecA turalep
 latot ialin nagneD .maj 4 iskartske

 72,61( dionetorak µ g/g i ,)  satisnetn
 nad 06,21+ ,70,83( )b ,a ,L( anraw

 ialin ,)73,7( Hp ialin ,)08,21+
 kartske nadiskoitna sativitka
 ialin nad )mpp 57,98( dionetorak

 .)g 46,02( halada aynnamedner  
 naraS  

 naitilenep lisah nakrasadreB
 naknaraynem silunep ,tubesret

aitilenep nakukalem  natujnal n
 lisah nakisakilpagnem nagned
 idajnem kiabret gnay naitilenep
 tapad nupuatA .nanakam kudorp
 natujnal naitilenep nakukalem

.aynnial tual atoib nagned  
 

AKATSUP RATFAD  
 

.Y nad S .odnA  .6991 .akanaT  
rof dionetoroC  eht ni m

 hsifwarC fo noteleksoxE
 .meM .nwarP amurukdna
 loV .vinU .amihsogaK.caF

5:P .54 - .21  
.N ,onsirtuS ,.D.A ,inayadnaH  
.8002 .ijdamsI .S ,.itawsardnI  
 fo noitcartxE
 regiT tnaiG morfnihtnaxatsA

sueanaP(   )nodonoM
etsawpmrihS   mlaP gnisU

 noitcartxEfo seidutS :liO
dna sciteniK  

.cimanydomrehT  
ecruoseroiB   99 ygolonhceT

4144 .lah - .9144  .reiveslE  
nad okranajdiW B.S ,.D.A ,quluhK  
.7002 .initruM S.E  

iskartskE atS nad  satilib
ninaisateB   haraD nuaD

( arehtnanretlA  naijaK( )atatned  
 riA turaleP nagnidnabreP

.)iskartskE uhuS nad lonatE:  
igolonkeT lanruJ  
3.oN 8 emuloV.nainatreP  

7002 rebmeseD . 
 huragneP .5002 .A ,owogeL
 tafiS padahreT gnihcnalB
 radaK nad sirosneS
 ubaL gnupeT nimativorP
 .atrakaygoY .gninuK
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 igolonkeT satlukaF
 satisrevinU .nainatreP

.adaM hajdaG  
 huragneP .5002 .A ,owogeL

afiS padahreT gnihcnalB  t
 radaK nad sirosneS
 ubaL gnupeT nimativorP
 .atrakaygoY .gninuK
 igolonkeT satlukaF
 satisrevinU .nainatreP

.adaM hajdaG  
 sdionetoraC .6002 .A ,nesnetroM
 sa stnemgiP rehtO dna
 eruP ,stnaroloC larutaN
 .oN ,87 loV ,.mehC .lppA

7741 .pp ,8 - .1941  
d R .T ,idathcuM  .onoiguS na

 nauhategneP umlI .2991
 .nagnaP nahaB
 nakdididneP nemetrapeD
 .naayadubeK nad
 iggniT laredneJ tarotkeriD
 satisrevinU ratnA tasuP
 .BPI .iziG nad nagnaP

.rogoB  
 .aimikoiB .2002 .A ,mazatluM

.rogoB .BPI .APIMF  
 .FJ ;ezergoL .F ;S ,lenhuS

;arierreF  .HL  
 nad ,inirrtsepmaC

.nihcsaraM.M  .9002  
 noitcartxedionetoraC

 pollacseht fo danog morf
sudon netcepeidoN  
 )8571 ,sueanniL(

:aivlaviB   .)eadinitciP
lanruoJ .lizarB   igoloiB

902 :p )1(96 - 512 . 
 ,raksahB .N ,M.N .ardnihcaS

.6002 .rakardnehaM.S.N  
dionetoraC foyrevoceR  
 ni etsaWpmrihS morf

.tnevloS cinagrO   lanruoJ
 lah62 nemeganaM etsaW

2901 - .reiveslE .8901  
 iskartskE .3102 .A .L ,onoskaciW
 ralaJ ibU tiluK habmiL
 evaworciM nagned ugnU

 noitcartxE detsissA
 nad utkaW amaL naijaK(
 .)turaleP :nahaB oitaR
 satlukaF .ispirkS

onkeT  .nainatreP igol
 .ayajiwarB satisrevinU

.gnalaM  


