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OLNURRUJDQL]PDODU OHYUHOHULQGHNL Gl
JHOPHN YH JRUOX GDUWODUD X\XP VD+ODPDN Lol
RODQ GH+HUOL GR+DO +U*QOHU <UHWLUOHU
DQWLPLNUREL\DO DQWLW+P|UDO DQWLYLUDO
*+UsQOHULQ HQ |QHPOL ND\QD+O \DSDU *+«Q+P+]GH
VHQWHWLN GROD\OVO\OD GD WRNVLNWLU $\UOT
QHGHQ ROGX+X HQIHNVL\RQODU NXOODQOOPDI
YHUPHPHNWH YH EX GD KHU \0O G+Q\D oD
VRQX0oODQPDNWDGOU .DQVHU LODoODUOQOQ LV
HGHFHN NDGDU FLGGL \DQ HWNLOHUH VDKLSW
HWNLVL]GLU $UWDQ NDQVHU YDND O Baktéiy¥H Ne+UH
patojenledeki antimikrobiyal direnceHWNLOL YH HQ JeYHQOL
EL\RDNWLI GR+DO +U*QOHULQ VHNRQGHU PHW
NHUGIHGLOPHPLGU VHNRQGHU PHWDEROLWOHUL R
\|QWHPOHUGHQ oRN GDKD HWNLOL YH KO]O(
PLNURRUJDQL]PDODUOQ EL\RVHQWHWLN JHQ N-
VDSWDPDN LoLQ GR=+PXU ELU \DNODEOD®PAD UG OR
WHNQRORMLVLQH YH EL\RL Q»pXQXDWLLAN @ UNDXGDIDOK
|IQHPOL ZHEB @QWDEIORWERQ @G 6HWDEROLWH $QC
DQWL60$6+HI@GRRP PDGHQFLEBLYRDNWGEHFG®R+-DO «U
EL\RVHQWHWLN \ROXQX GH=LO D\QO ]DPDQGD
NLP\DVDO HWNLOHULPOHULQL VDSWDPDN LoLQ
\DNODUOPO\OD ELUOLNWH PLNUREL\DO G+Q\DGD
EL\RVHQWHWLN SRWDQVL\HO RUWD\D oONPOUWOD
fazla sekonder metabolit mevcuttur.

Anahtar Kelimeler+tGenomODGHQFLOL+-L 6HNRQGHU OHWDEROLYV
.DQVHU %L\RVHQWHWLN *HQ . PHOHUL

*a35gU

'R+DO G+Q\DGD LOHWLUGLP Ee\eN |O0*GH NLP\DV
OHYUHOHULQGHNL EL\RORMLN YH IL]JLNVHO G-+Q\I
*UsQOHU GHGL+LPL] Neo*N NLP\DVDO YH NDUPDI(
YH DUN %X GD GR+D\O NOLQLN DODQGD \I
LODoODUOQ ELU SDUoDVOQO ROXUWXUDQ EL\RDN
PHWDEROLWOHU |QHPOL ELU ND\QD+® KDOLQH J
'R+DO «UQOHU DODQOQGDNL LON oDOOUPDODU E
NHGOLI G|QHPLQLQ EDUODQJOFO RODQ fODUD N
DUN %X G|QEIRIGEWIFUBPNWHULOHU DUDVOQ
ILOXPODUOQGDQ ELULQL WHPVLO HGHQ YH ELUoO
Ee\eN |QHP YHULOPLUWLU OHLM YH DUN
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O\FREDFWHULXP WXEHUFXORVLV QHGHQ RODC(
NDQOWODQDQ LON DQWLEL\RWLN VWUHSWRPLVL
EDNWHULVL RODQ 6WUHSWRP\FHV JULVHXV WDQ
1947). Daha sonra antifungal nistatin, antibakteriyel eritromisin, vankomisin,
QRYRELRVLQ ROHDQGRPLVLQ YH DQWLNDQVHU D
ROPDN ¢]HUH LODoODUD G|Q+GW+U*OHQ OoRN VD
DNWLQRPLVHWOHUGHQ NHUIHGLOPLUWLU +DULU
OR+XQOX+X LODo ULUNHWOHULQLQ G+Q\DQOQ G
JUQHNOHULQGHQ L]JROH HGLOHQ oRN VD\OGD DN
OHUGH \DSOOPOUWOU B6HNXURYD YH DUN
oRN VD\OGD HOGH HGLOHQ YH E<\eN |QHP WDuO
DQWLNROHVWHURO DQWLHQIHNWLI DMDQODU LO
YH DUN DQFDN KDOLKD]OUGD ELOLQHQ EL
NHGIHGLOPHVL GDKD VRQUDNL DUDGWOUPD oDE
KDOLQH JHOPLUWLU 6HNXURYD YH DUN
'R+DO +U*QOHULQ NHulL DODQO LON B6WUHSW
GLJLOHQGL=+L OL \OooDUOQ EDUOQGD WHPHO
GL]LOHUL GDKD |QFH NHUIHGLOPHPLU VHNRQG
NePHOHULQL %*& RUWD\D oONDUPOUG YH E|\OHFF
GR+PXUWXU %DOW] %DXPDQ YH DUN
3*HQRP PDGHQFLOL+L” WHULPL \DOQO]FD EL\RDN
\ROXQX GH=+LO D\QO ]DPDQGD EXQODUOQ ROTD
HWNLOHULPOHULQL VDSWDPDN LoLQ NX0O0ODQOO
LOLGUNLOLGLU =LHPHUW YH DUN 6SHVLIL
RUJDQL]PDODUOQ VHNDQVODQPOGWU JHQRPODUO
HGLOPHPLUGO %*&TOHULQ WDQOPODQPDVOQO EX J
HQJLPOHULQ GL]JL DQDOL]JLQL YH JHQ Ne<PHOF
WDQOPODQPDVOQO LoHULU 7ULYHOOD YH )HOL
ELUORN PLNUREL\DO W+UGH EHQ]HUL J|U<OPHPL
RUWD\D oONPOUWOU YH JHQRP PDGHQFLOL=+L VF
DODQ JHQOHULQ ELU PHWDEROLWLQ SHSWLG P
VHQWH]LQGH \HU DODQ HQ]JLPOHUL NRGODGO=(
JUXSODU KDOLQGH NePHOHQGL=+LQL JJVWHUPLUOW
ELOJLOHU LOHUL JHQHWLN \DNODUuOPODUGDQ I}
\HQL QHVLO GL]JLOHPH WHNQRORMLOHULQLQ YH
%*& NHOIL VHQWH]L YH NDUDNWHUL]DV\RQX «]F
GL]JLGHQ IHQRWLSH LOHUOHPH LoLQ 16UVDWO
2019).
*HQRP PDGHQFLOL+L WDPDPHQ ELOJL LGOHP Wt}
DUDoODUD ED+O0OGOU <HQL ELU JHQRPGDNL W
EXQODU NDPX\D DoON YHUL WDEDQODUOQGD LuUO
'R+DO «U*Q EL\RVHQWH]LQGH \HU DODQ HQ]JLPO
VHNDQVOQOQ EX YHUL WDEDQODUOQGD PHYFXW
ROGX+X \RODNODUO VHNDQV NDUUOODUWOUPDC(
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$OEDUDQR YH DUN gON \DNODUOPODU %,
JLEL SURJUDPODUO NXOODQDUDN EDVLW %*&
X\JXODPDN YH VONOONOD PDQXHO L\LOHGUWLUPH
PDGHQFLOL+L \DNODUOPOQOQ SHUIRUPDQVOQO
DUDoODUO® YH YHUL WDEDQODUO JHOLUWLULOI
DUDoODUOQGDQ ELUL 3$QWLELRWLFV DQG 6HFR
DQWL60%$6+ YGLU OHGHPD YH DUN gON
\D\OQODQDQ EX \DNODUOP JeQ+P¢]GH NXOODQO(
35,60 JLEL KHVDSODPD DUDoODUOQD |QF«O+N HW
kabul edilmektedir (Khaldi ve ark., 2010; Blve ark., 2019). AntiSMASH,
EL\RVHQWHWLN JHQ NePHOHUL LOHUHQ JHQRP
PLNUREL\DO JHQRPODUO WHNHU WHNHU DQD!
JHUOHNOHUWLULU YH WDQOPODQDQ JHQ Ne<PHOL
VXQDUDN ELOLQHQ %*& OHUL 0,%L* 7HUORXZ )\
NDUuOODuwWOUDU %OLQ YH DUN

<DSOODQ oDOOUPDODU 6WUH3WRB®A¥H ¥ahigHQRP (
ROGX+XQX J|VWHUPLUWLU YH EX GL+HU DNWLQ
ID]JODGOU %HONQDS YH DUN $QFDN JHQRF
JHOLUPHOHU VWUHSWRPLVHWOHULQ VHNRQGF
NePHOHULQLQ VP%*& OHU o0R+XQXQ ODERUDW
DOWOQGD DNWLI ROPDGO+0QO RUWD\D oONDUP
VWUHSWRPLVHWOHULQ VHNRQGHU PHWDEROLW
HGLOGL+LQL RUWD\D NR\PDNWDGOU 6P%*& OHUIL
PRG*OHU HQ]JLPOHUL NRGOD\DQ LGOHYVHO ROD
ROXUWX+XQX /HH YH DUN YH 6WUHSWRP\FI
HGLOHQ \DNODUuUON WeUs\OH $QRQLP D N
FLQVL ROGX=+X J|] |Q*QH EXOXQGXUXOGX+XQGD
PHWDEROLWOHULQ NHUGIL LoLQ oRN GH+HUOL ELU
<HQL VHNRQGHU PHWDEROLWOHULQ NHUGILQLQ
DQWLPLNUREL\DO GLUHQFLQ ELU KDON VD=00+=
$QWLEL\RWLN GLUHQFL EDNWHULOHULQ RQODU¢
HWPHN LoLQ WDVDUODQPOUGU DQWLEL\RWLNOHUH
ODQFXVR YH DUN $QWLPLNUREL\DO GLUH
ROPDVOQD UD+PHQ ELU Ne<UHVHO VRUXQ KDO
DOQWLEL\RWLNOHULQ Dubud NXOoODQOPOGOU &
SUHYDODQVOQGDNL DUWOuOQ VHEHEL RODQ G
EHOLUOH\LFLOHU RODUDN DGODQGOUOODQ ]D\O
KDVWDQH YH NOLQLNOHUGH ]D\OI HQIHNVL\RQ
ELULNLPL YH EXQODUOQ KD\YDQ YH JOGD HQG-V
ve Beggs, 2019). Bu da Gra® R]LWLI YH QHJDWLI EDNWHUL«
GLUHQoOL W¢eUOHUH JHOHQHNVHO DQWLPLNUREI
WHGDYL HGLOHPH\HQ HQIHNVL\RQODUD \RO DoPC
DUWOUODU PH\GDQD JHOPHNWH YH EX GXUXEF
X\JXODPDODUO\OD ELUOHUWL+LQGH GLUHQOOL E
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NROD\FD \D\OOPDNWDGOU )ULHUL YH DUN
JHOLUPHVLQH NDUUO VWUDWHMLOHU EXOPDN \D
LoLQ Ee«\eN ELU N*UHVHO JRUOXNWXU *HoWL=LPL
DQWLEL\RWL+H GLUHQoOL LQVDQ SDWRMHQLN EI
DUWOU JJUsOPHNWHGLU &KHOODW YH DUN
QHGHQ ROGX+X HQIHNVL\RQODU JHOHQHNVHO Wt
RODUDN NXOODQOODQ DQWLEL\RWLNOHU ELOH
GLUHQOOH P*FDGHOH LoLQ DFLO o|]*P EXOXQPDV(
ve ark., 2017).
UX DQGD G+Q\D 0oDSOQGD KHU \00O HQ D]
|OPHNWHGLU '«Q\D 6D+OON gUJeWes '6g \HQL YH
EX vD\OQOOQ \OoO6QD NDGDU PLO\RQD o0
GH DUWDQ DQWLEL\RWLN GLUHQFLQLQ Oud=¢(
WHKGLGL ROXUWXUDQ SDWRMHQOHUL (6.$3¢(
Staphylococcus aureus, Acinetobacter baumannii, Pseudomonas aeruginosa,
.OHEVLHOOD SQHXPRQLDH YH (QWHUREDFWHU W
ODQFXVR YH DUN +DVWDOON .RQWURO Y&t
\DOQO]FD $PHULND %LUOHULN 'HYOHWOHUL QGH
DQWLEL\RWL+H GLUHQoOL EDNWHUL YH\D PDQWL
HQIHNWH ROPDNWD YH EX KDVWDOO+D \DNDODQTEL
(Church ve McKillip, 2021).

'«Q\D oDSOQGD |QHPOL GL+HU ELU KDON VD=+0O0-
GH WDKPLQHQ PLO\RQ \HQL YDND YH
oDSOQGD PRUELGLWH YH PRUWDOLWHQLQ DQD

GHQ ID]OD NDQVHU WeUe YDUGOU YH ED]OO
\D\OODUDN PHWDVWD]ODUD YH |O+PH \RO DoPD
'«Q\D 6D+O0ON gUJeWe+ Q+Q UDSRUXQD J|UH
\O00oOQGD N¢UHVHO RODUDN \DNODUUON RUDC
QHGHQL\OH PLO\RQ |O+P \DUDQDFD=+0O |QJ|U+O
UX DQGD $PHULND %LUOHUGULN 'HYOHWOHUL
QHGHQL NDQVHUGLU 6LHJHO YH DUN g]HC
NDQVHUL YH NDGOQODUGD PHPH NDQVHUL JLEL \
NHGIHWPH\H \|QHOLN RUWDN oDEDODU JHUHNWL
.HPRWHUDSLOHU NDQVHU Ke¢FUHOHULQL \F
|QOH\HELOHQ LON WHGDYL \|QWHPLGLU %XQXQC
QHUHGH\VH WeP+Q+Q \DUuDPO WHKGLW HGHFHN |
+XVVHLQ YH $EGX0OODK %X QHGHQOH \HQL
LODoODUD LKWL\Do YDUGOU <DNOQ JHOPLGUWH Lt
LOJLVLQGH ELU D]DOPD ROPDVOQD UD+PHQ EX
|QOHPH NRQXVXQGDNL |QHPOL SRWDQVL\HOL Jt
LODoODU HOGH HWPHN LoLQ HQ L\L SODWIRUP
DQWLNDQVHU PHWDEROLWOHU DoOVOQGDQ ]HC
HWPHNWHGLU DQFDN oONDUOODQ GR+DO *«U*«QOH
NOLQLN DoOGDQ ID\GDOO LODoODUD G|QeUWeU-C

12



*eQePe]GH \HQL DQWLNDUVLQRMHQLN IDUPDV|WI
JHOLUWLULOPHVLQGH GR=DO +UsQOHULQ WHP
ND\QDNODUOQGDQ \HQL PROHN+*OHU LUOHYVHOC
DUDVO LG ELUOL+-LQLQ GH+HUL NDSVDPOO EL
DUDUWOUDOOPD\D GHYDP HGLOPHOLGLU %DQHUM

6218d

.DQVHU JLEL FLGGL KDVWDOONODUOQ J|U-OP
GLUHQFLQLQ DUWON Ne*UHVHO ELU VRUXQ ROPD
DJIDOPDVO QHGHQL\OH \HQL LODo YDUOONODUOQ
YDUGOU %X QRNWDGD JHQRP PDGHQFLOL=+L \DN
LOJL oHNLFL \HQL GR+DO ELOHULNOHUL NRGOD\!
|QHP DU] HWPHNWHGLU
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2QVDQR+OXHWDULKLY HWGQBFNQGRDPNDWOGOD U
VRUXQODUD HWNLOL o]|]+«POY QD H®RG DGL@ W DK D %
Je]HO |UQH=+L GR+DQOQ J*QHU HQHUMLVL LOH \D
]JRUOX VHQWH] EDVDPDNODUOQO P+PN+«Q NOOPDN
YH G|QeuWeU*OGe++ IRWRNLP\D \DNB®WMFRONLFPOD QOR (
HQHUMLVL NXOODQOODUDN NLP\DVDO UHDNVL\RC
ELU NLP\D GDOOGOU %X DODQGD@NBRSPDNOH OHQ
ED+ODUOQ ROXUuPDVO YH\D PROHN<OHU ELU G|Q-l
HQHUML ND)RWRAGPW EDGOO+0O D@WOR GHQ HRIWIHR
JHQHOOLNOH J*eQHU YH\D 89 Oud+d NXOODQO
NLP\DVDO UHDNVL\RQODUOQ KRWRND&EDIP® O +C
HQHUMLVLQL DEVRUEH HGHUHN NLP\DVDO UHDNV
malzemedir. YRWRNDWDOL]|[JUOHU OuON DEVRUSVL\F
NDUDUOOOONODUO YH UH r NeAOLOYA NVOHD VHHW N VLHOGHHI WU B
UHDNWLI DUD UFQdRdthliz, R QKiaWHKQKXUMLYVL JLEL \H
kaynaklatd Q NXooDQOorPDVO ]DUDUOO NLP\DVDOOD
NDUERQVX] HQHUML *UHWLPL®&GIR URWDURMHIP KW
HQG+VWUL\HO X\JXODPDODUGD |QHPOL ELU \HUH

Anahtar KelimelertFotokimya ) RWRNDWDOL] )RWRNDWDOL]|U ,u0l

*a35@gU

JRWRNDWDOL] NDYUDPO JIRWRYBRQD@EIN HW
WDUDI\DGOGDQRQ ELU ELOLPYVHDOOHMD®OGPDBRE®B NW L
oDOOUPmMmEm OudO+0 OuOQOPOQOQ J+P etkinMORMHQ
JIJOHPOHSRAABQRVL\HO IDUNO Y Hmid DdeRPU LN LN C
(Becquerel 1839:145:561)ZnO'LQ IRWRNDWDOL]|U iIR@mIDUDN N X
o0DOGuRER\DODUOQ D:IANPD® P DivoHRHNID &hBhiar |
kelimesi ilkdefal911'deO LW HU D WNX B QD @O BBPHO B a W O U
1911: 354, Eibner, 1911:753) RW R N D W D O|IQ|F ® GREDQ@IIID @&ibPd
KH\HF D& OKWOE LB ® RPN OQ KDN HWWLIldrGH+HUL
YDUO LOHWNHQ ELU HOHNWURWMWD HYV XOJQ CHO HNS
oDORUPD ODUOGD/RPMNQU DU IRWRNDWDOL]L ELOLP
WD 0 PERIVMEIU Y H ) X MD\SKRICAID RGEIBEDO-(1Ke iotokathliz
oRN KO]JOO ELU UHNLOGMN SBHYHDQG BBiRROEH2 DN
IRWRYROWDLN KeFUHOHU YH NLUOHWLFL ER]XQ
NDSVDPOQG P O éuighima dé Honda, 1972 37). Organik
sentezdii katalitik uygulamD O D WKdefadHQH U O 1O Q OROEDOW O Q
ROXUXPXQX LQG*NOHPHN LoLQ ElLRullah®\® & NDOWD O
E D G O D FoBriman&tilvd., 1998:805)Sadeceyirmi EHUO O siqde H
KRPRMHQ JHoLG PHW D eent&WoRyAnik Wniy@ b ]|Q @HHUG B U H
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|QHP DU] HWWL + k DHDVODQL GiRke@izr-iD/OORINOV D\ O G D
VHQWHWLN PHWRGRORMLQLQ JHOLGWLULOPHVL\C
ol P X 0 WNddwicz ve MacMillan., 2008:77; Ischay vd., 2008:12886;
Narayanam 2009:8756;Bottecchiave 1 R sZD19:26) Ancak, heterojen
IRWRNDWIDOLQWOEBWON IRWRUHGRNV NDWDOL]L L
VXQXOPDVO DQODPOQGDLGDUIRH|GHabN®MINgy HNH U H
20191378;Silvi vd., 2015:6120)Daha spesifik olarak, metal okgit V DD O O
LOHWNHQOHU SDKDOO HMDKaORRkIdriN va lerganik P HW C
ER\DODUOQ \HULQL DODELOHFHN XPXWR¥rnteULFL D
ve 1R sA019:5186)Heterojenl RWRNDWDOL]|UOHU DEM KIRPHR M|
L \eNVHN JHUL G|Q+UW+UsOHELOLUOLN YH \HQL¢
EROOXN 0oR=+X G¢eQ\DGD ERO PLNWDUGD EXOXQXU
GeGeN WRNVLVLWH LY \¢eNVHN NLP\DVDO NDUDL
|[JTHOOLNDHODQIMELOLUOL+L JLEDNMmGE®OL DYDQW

Organik sentetik kimy® 0 Q JHONDUBIP J§its W HWW L ODIe U L
LKWL\Do GX\GXNODUO \DSO |JHOOLNOHULQH VDKI
LOH SDUDOHOOL Senid \kittiyd V G@®N WIHGIRN JHOLGPH |
EHUDEHU LVWHQLOHGRNUKX\DIHNO CMENS O\RHIQONDHPID Q
harcananDGOPGOU gVWHQLOHQ NLP\DVDOODUOQ VH
GHNLOGH JHUOHNOHUWLULOPHVL LoLQ ELOLP
KDUFDPDNWOEB®DWLP\DVDOODUOQ VHQWH]D LolLQ
OHYUH GRVWX ROPD\DQ LUOHPOHUL LOHUPHNWH(
LoLQ ELOLP GDOODUOQOQ oR+X DUDUWOUPDC
EXOXQPDVO ¢J]HULQH \|QOHQGLUPH\H EDUODPOUW
ELOLP GDOODUOYBHQWEH) RCOWROMOO@MH GDKD KO«
\HQL \|QWHPOHU «]HULQH oDOOUPDODUOQO \R+XQ
HWWLUPHNW G IydmanCatread, 2022 6HQWH] DGOPO
KOJODQGOUOOPDVO YH YHULPOLOL+ra@nardav O U O C
GD EHQ]HU ELU HWNL\L \DUDWDUDN KO]J0O JHOL
VD+OD\DFDNWOU

G(/eu0(

.LP\DVDO ELU UHDNVL\RQXQ JHUOHNOHOUWLU
DPDoOO HQ oRN NXOODQUWHIINY MB W WRITFHDMGKIG EQ
6HQWH] ODERUDWXYDUODUOQGD VONOONOD N3
JHUOHNOHGWLULORBN V LK R QhHiddidABrt a2 PDV O Q D

QHGHQ ROBDNWBGIOXN GHQNOHPL (G4LWOLN L
UHDNVL\RQ VOFDNOO+O DUDVOQGD &RsiybhXGDQ

NLQHWL=+LQLQRWK®PW R 0GE X+ XP&Euaive PHMWHGLU

.
GL #HAAA ((GLW)OLN

19



%X GHQNOHP UHDNVL\RQ GRGPO VDREIDULQVR
DOOQPDVOQGDQ VRQUMD WWIENUW B J N BIRBNEORMH\DL
GR+UXVDOODUWOUOODELOPHNWHGLU +0] VDELYV
JUDILNWH HOGH HGLOHFHN Ge¢] oL]JLQLQ GR=+UX
NLP\DVDO UHDNVL\RQD JLUPHVL LoLQ JHUHNHQ +
enerjisni (FEa  YHUPHNWHGLU B5HDNVLI\RQXQ JHUOHNC
VOFDNOON oR+X ]JDPDQ R NDGDU \*NVHN oONPDN
reaktifleiQLQ UHDNVL\RQD JLUPHGHQ |QFH ER]XQPD\
QRNWDGD ER]XQPDQOQ ROPDVOQO HQJHOOHPH
JHUOHNOHUGPHVLQL VD+ODPDN inoey®E®dBNMIOU \|Q
SHDNVL\RQODUOQ JHUOHNOHUPHVLQL VD+ODPDN
\|QWHP UHDNVL\RQ LoLQ JHUHNOL DNWLYDV\RQ |
oONPOUWOU %XQXQ LoLQ GH UHDNVL\RQ RUWDPO
YH\D IDUNOO WLGE INDDWHWVIL]|WIOHU GHQHPHOHU \
kataOL]|JUOHULQ LODYHVL LOH UHDNVL\RQ LoLQ JHU
GDKD Dub+® oHNLOPHNWH YH UHDNVL\RQXQ GDKLE
VD+ODQDELOPHNWHGLU UOHNLO $

B Uyanioseal

erji

Enerii
En.

Reaktifier

Reaksiyon koordinati Reaksiyon koordinati

UHNLO7HBPRNLP\DVDO % )RWRNLP\DVDO UHDNVL\R

SHDNVL\RQXQ JHUOHNOHUGPHVL LoLQ JHUHNOI
EDUND ELU \ROX GD IRWRQODUOQ VHoLFL DEVRUS
G|Q+U+POHULQ NLQHWL=L ELULP ]DPDQGD J|]JOHQ
HGLWOLN E D+ 0.028222752%' XJ N RPPO N GR+XQOXNO
\DNODuUON f P D HGLWWLU YH DUWDQ C
UHDNVL\RQ KO]O VDELWLQLQ OLQHHU DUWOulC
2019128).

GL Us# ((GLWOLN

N KO] VDELWL . IRWRNLP\DQOQ We«U+QH ED=+O(
dubON ULGGHNWL :IRWRQ

(GLWOGN VOFDNOON LOH LOJLOL ELU WHULP
IRWRNLP\DVDO ELU UHDNVL\RQXQ RGD \Y;
JHUOHNOHUOWLULOHELOHFH=+=LQL YH KO0]0QOQ LV
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NROD\FD D\DUODQDELOHFH+LQL LIDGH HWPHNW
J*YHQOLN DoOVOQGDQ HOH DOOQDFDN ROXUVD
ND\QD+OQd NDSDWPDN JLEL NROD\ ELU \ROOD VR

%HOLUOL ELU DQGD OUON \R+XQOX+XQGD G
ELU DUWOGUD QHGHQ ROPD] UHNLO

UHNLO 2UWDODPD UHDNVL\&QJIKO]IOOD NDUGO

SHDNVL\RQ QLKDL RODUDN IRWRQ DNOVOQGD
QRNWDGD IRWRNDWDOL]|U VeUHNOL DNWLIWLU Yl
GR\XUXOPXUWXU *|QGHULOHQ ID]JOD IRWRQODU
OLQHHU DUWOUOQ IOHQYDPRWRBAEVAPKYDQ W.UOF
DUwoOudboPDVO JHUHNPHNWHGLU NL EX GD ND
VD+ODQDELOLU )RWRNLP\DVDO VeUHFLQ HQHUML
LoLQ OuUON \R+XQOX=+X LOH X\JXQ PLEWORGDON
ROGXNoD |QHPOLGLU %LU UHDNVL\RQ NDUOUuUOF
JIQGHULOHQ OuUON GHPHWLQLQ |QHPOL ELU PLN\
JLEL JHoPH\H \D GD \DQVOPD\D X=UDU ,ub-
VR+XUXODELOPHNWHGLQ-+U%rRdU HRNRNLB FDWD 8 O®
VR+XUXODQ OubONWOU %X IRWRNLP\DQOQ ELUL
'UDSHU \DVDVO RODUDN GD EB®LQHUQHR® ILHL
UHDNVL\RQ NDUOUOPO J|U+Q+U OUONOD X\DUODOOC
geOPH\HELOLU %LOLQGL+L «JHUH RUJDQLN PROH
JJUeQeU OUON LOH X\DUOOGONODUOQGD KLOELU
RUJDQLN PROHN<OOHULQ GHIIDI ROGX+X ELU UH
YH YH\D ED]O JHoLUO PHNVCCHQD NRVPISOHNOBEHQ EX U
JJUeQ+U OuO+O DEVRUSODU YH X\DUOOPOUGU KDOI
enerjileriniQ D N WQDdekOdteRiron transferi (SET, fotoredoks kataliz),
hidrojen atom transferi (HAT), proteED+ 00O HOHNWUR) Qe UDQV I
HQHUML WUDQVIHUL (7 JHRUWHNDHI®/DQLELUSK !
20221543.

JRWRNLP\D GDOJD ER\X GX\DUOO ROGX+XQGL
Oub+0Q GDOJD ER\X LOH IRWRQ HPLFL PROHN
DUDVOQGDNL |UWe<GPH\L PDNVLPL]JH HWPHN oRN
DEVRUSVL\RQX \DSDQ W+U+Q PONVLEXO JMEERWXED
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VHoLOLU YH\D DOWHUQDWLI RODUDN UHNDEHW
PH\GDQD JHOPHGL+L ELU GDOJD ER\X E|OJHYV
KHGHIOHQPHPLG IRQNVL\RQHO JUXSODUOQ YH\
UHDNVL\RQ NDUOUOPODUO QG hunavwayl @eksiyéhQ \D Q
0|]*FeVeQ+Q OVOQPDVOQD \RO DODELOHFHN GXUXI
VSHNWUXPOX OuON ND\QDNODUO /(' OHU JLEL W
ND\QDNODUOQ NXOODQOOPDVDO GXUXPXQGD GDKI
JHUOMNWLULOGL+L ELOLQPSONWHGLU 7DVWDQ YG
JRWRNLP\DVDO ELU UHDNVL\RQ LoLQ NXOC
NRQXPODQGOUOOPDVO GD RI®EGXONAD L|@QH PECH A iUl F
HGHQ HULWOQ®NONHILEWEHWL X]DNOO+OQ NDUHVL L
|

6 NXOODQEUMRQ-EPIQ J+F+ : U 06OQ ND\QD=C
YH, ELULP DODQGDQ JHo®Q OuUON \R+XQOX=+X :

%DUGND ELU GH\LGUOH OudON ND\QD+O UHDNW|U
R NDGDU ID]JOD OuON ND\EROXU YH UHDNVL\RQ R
olur. Yine Lamber% HHU \DVDVOQD J|UH ELU OuON GHPH
JHOHUNHQ [IRWR®Q®DEX HFPD OMHFHM \R+XQOX+XQGI
DJDOPD\D \RO DoDFPANMOUDVDPEHUWLWOLN o}
DUDVOQGDNL EX HWNLOHGLPL OuON DEVRUSVL\
NDWVD\OVO GHULULPL YH Oud-+-06QomnGcO+0 \RO L

#LFHK@L FHrgg;fL YH%(uLWOLN

.XKQ YH DUNDGD (0 D W&E\DSS WIONORDIND o B D Q i
PLNURNDQDO YH /(' OHU DUDVOQGDNL PHVDIH
UHDNVL\RQ NDUOUOPOQGD RSWLPDO YH Ge]J-Q
HGLOHELOHFH=+LQL J|VWHBPL (1 BXUTGCHEHOGRHE X § 6
UHDNW|UOHU WeP UHDNVL\RQ RUWDPO ER\XQ
VD+OD\DELOPHVLQGHQ GROD\O IRWRNLP\DVDO C
WHUFLK HGLOHQ NDSODUGOU

JRWRNDWDOL]GH IRWRQODUO ROXuwXubDQ O
|QHPOL ELU SDUDPHWUHGLU -@&lQu WRWV R QO CHQH]
Oud+0Q GDOJD ER\X YH\D IUHNDQVO LOH LOLGN
ilgilendiren dalga boy D U D geGeHikie LOH QP GODOVOQGI
N X O O D QdalgaD BdylN D UD@AJXODPD\D J|UH EHOLUOH
IRWRNLP\DVDO VeUHO OHYUH GRVWXGXU YH \XN
NDQXQOoDUD VONOFD ED+0OGOU 2UJDQLN PRO
kullanmak VHQWHWLN VeUHOOHULQ RGD VOFDNO
VD+OD\DUDN VHUW UHDNVL\RQ NRUXOODUO YH \e
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NDOGOUPDNWD G 0 U:27%2Xucker RIQ 20121G44 Cheung vd.,
20221543 2UJDQLN PROHN<OOHULQ oR+X \DOQO]FD
X\DUOOPOU GXUXPD XODUDELOLUNHQ IRWRNDWI
JUQH+L®@ 83U«Q-U OuUON YH KDWWD 1,5 HPLC
NXOODQOOPDVOQO VD+ODU )RWRNDWDOILMWU NG €
UHDNVL\RQD JLUHFHN GL+HU UHDNWLIOHU JHC
X\DUOODPD\DFD+-OQGDQ UHDNVL\RQGD \DQ +U-+Q
ROPDNWDRA/ORINLPY)DVDO UHDNVL\RQODUOQ ED\
JHUOHNOHUWLULOHELOL\RU ROPDVO VD\HVLQGH
\eNVHN DNWLYLWH\H VDKLS IRQNVL\RQHO JUXSO
JLEL LUOHPOHUH GDKD D] LKWL\DOAGX\ZDKLD NXH
VeUHOHUGH YH \eNVHN PLNWDUGD KHGHIOHQHQ -
(Wang vd., 2013860Wei vd., 20177136Sap vd., 2029181).

2UJDQLN NLP\DGD \HQL ELU ELOHUL=-LQ ROXU
NOUBOPDVDO \eNVHN HQHUML JHUHNWL+LQGHQ VH
HQHUMLOL GDOJD ER\XQGD DEVRUSVL\RQ \DSDQ
\D\JOQGOU &KHXe4BBgloni vd., 2022752Capaldo vd.,
2021:1875Xu vd., 20193868 'L+HU \DQGDQ PDO]HPH
JHUOHNOHUHQ G|Q+G*POHU LOH NLP\DVDO EL\ROR
PH\GDQD JHOHQ UHDNVL\RQODU LoLQ J|U+Q-U Ou
NXOODQ@QOOWDWEU 5XWHQ\XP YH\D LULG\XP LoHUH
DODQ IRWRNDWDOL]J]JUOHULQGHQ ROXS ROGXNoO
(Walter vd., 201r59Straathof vd., 2014612 $QFDN UHDNVL\RQ
UXWHQ\XP LULG\XP \D GD SDODG\XP JLEL GH=H
problemleri YH oHYUHVHO HWNLOHULQGHQ GROD\O EX
EXOXQDELOHQ YH oHYUHVHO HWNLOHUL GDKD D]
PHWDOOHUL LoHUHQ IRWRNDWDOL]J|[UOHU \D G
geOLUWLULOPHVLQH LKWL\Do GX\XOPDNWDGOU

6218d

Fotokataliz,oUJDQLN PDGGHOHULQ G|Q*UuB\DWWDP H\
ROPDNhDMDHNLUOLOL =+ LYHLQXIDGBWRIPBIVEL oHYUH
IRWRNDWDOLWLN VX D\WOUGPDVEIOKNGDRMEQ b
NXOBGDR®OGOU ,uON HQHUMLVL NXOODQOOPDVC
UHDNVL\RQODU LoLQ \*NVHN VOFDNOON JHUHNWL
WRNVLN ¢UeQ ROXUXPXQX HQ D]D LQGLUJHPHVL I
\HU DOPDNRWRGIOWDOL]|JUOHULQ URUYX B¥ GO 0}Q
Oub+00Q00Q VDGHFH Neo*N ELU NOVPO@EMDUNXOOD
GR+*UXOMXIGD.NoL PDO]JHPHOHULQ JHGU\WWEDLOP
IRWRNLP\DVDO UHDNVL\RQODUO Ee«\eN |OoHNOL
PHUDNNDWOL ELU LUOHPGLU 'DKD Ee«\eN \DUOOD
UHDNW|UOHUL NXOODQOOGO+0QGD HQ \*NVHN
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J]JOHQLUNHQ UHDNVL\RQ EDORQXQ PHUNH]L oRN
JJUPH\HFHNWLU %X ND SybiR@W EPOIHU LINOLQ &/D U
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g=(7

Bu oDOOUPDGD VD\OVDO KHVDSODPDODUGD
LQWHUSRODV\RQ OoHULWOHULQGHQ SDUoDOO S
JQWHUSRODV\RQGD SDUoDOO SROLQRP NXOODC
NeELN VSOLQH IRQNVL\RQODU (®xbutékerON8D LIDG
Hildebrand 1959.

Anahtar Kelimeler+ 3D UO®ROLQRP <DNODGOPODUHeB®OLQH )R
3ROLQRPODUO 6D\OVDO <|QWHPOHU

*a5@gU

'DKD |QFHNL oD(@délP 0895 RebDowitz, 1973

i e | b AR VOQOIOQGDQ NDEXO HGLOHUHN
%XUDGD \DSOODFDN LUOHPOHUGH LVH LQWH
IRQNVL\RQXQ G+]JeQOs+s ]HULQGHNL JHEHNOLO

ULPGL +HUPLS\CH. QHELIRQWVL\RQODUDOQ WDQOF
ifadesini vereli Ahlber, Nilson, & Walsh, 1997

HNRHMDN *]JHUH +HUMheWH N-oE
HOOLNOHUH VDKLSWLU



Buradai"SEEPEE " | N| Ge++P QBNWDYOGDNL PHVDIHGL
N e ELSIOVQH \DOQO]FD Ge++P QRNWD OWUHYGID VD
'R+DO kNspihe foQNVL\RQODUOQ DNVLQHKlinetHUPLYV
IRQNVL\RQODUOQ KHU DOW DUDOONWDNL NDW
o|]]PH\H JHUHN NDOPDGDQ DoONoD \D]J]OODELO!
Ee\eNOe¢<~+ LOH LOJLOL RODUDN DUD+OGDNL VRQXF

Teorem olsun ve m fonksiyonunu

B G.-.p QCRINN\(DQGD LQWHUSROH

uHNOLQGHg'
PHUWHEHGHQ We

QRNWDODUO DUDVOQGIHHIM Pt /DFPJFOG»UGD@@B()/H
normu belirtir.

+HP OLQHHU KHP GH +HUPLWH N+ELN VSOLQ!
\HUHO \DNODUGUOPODUGO I %l ®UBr OQREOMDYVBL
QRNWDVOQGDNL VSOLQH GH+HUL \DOQO]FD EX
WeUHYOHULQLQ GH+HUOHULQH ED+0OGOU gW
LQWHUSRODVIRQX ELU JOREDO \DNODGOP ROXS
'e+eP QRNWDO DU Gk
VLVWHPLQL GH=LGWL (B3 NV\D_LUDO%XOGKBWPQFD
IRONVL\RQODUBQ GH=LUPHVLQH QHGHQ ROXU

.h%g. 63/g1( )21.69<21/$5 gdel 7$%%$1 )21.69<21/$

%X E|O*PGH N<ELN VSOLQH IRQNVL\RQODU LoLQ
QDVOO ROXUWXUXODFD+0QO LIDGH HGHFH=+L] €
temel fonksiyonlar genellikle Bpline fonksiyonlar olarak bilinjfde Boor,

2001). Bu anlamda, temel spline fonksiyonlar lineesjdine fonksiyonlar

LOH EDUODU %XSYOG@PHNIFEEQNVH\RQODWDHOREGDNOD
GDKD NROD\ DQODUOODELOPHVL LOLQ aGe++P
\HUOHUWLULOGL+L YDUVD\OODFDNWOU

BuQD JEERE LoLQ

N T
uHNOLQGH G-—-P QRNWDODUO ROXUWXUXODFDNW
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QRNWDODH®QGD ¢«

PHUWHEHGHQH NDGU W LHY ORI WWH RS © W «)D
QRNWDVOQGD V+UHNVL]GLU

2R derecesindiRERd GH+LUNHQLQH EI

gV S D iDLE. ERNCERY R oG X T
GHUHFHGHQ ELU SROLQRPGXU -
LQFL GHUHFHGHQ ELU & : X+XQG
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%LQRP NDWVD\OODUOQOQ VvwDENEG

LQFL GHUHFHGHQ ELU sSif# QR® /XU 06 RIXFORGIDW
SROLQRP ROGX+XAYHHBX QG W@ELW ROGX=+X V]|\(
PDQWON LOH KCEWHWQBeHoHLFBH VOIOUD |]GH
JIVWHULOHELOLU

LQFL PHUWHEHGHQ WesUHYOHUL
DUDOO+0 GOUOQGD EX(&@+HUOBHWDI(

RODUDN %)QUDGD H@Q W DRIODXQWO
[ ; - . - elde edilir. FEQ ile
QRUPDOOHYWQUGLRID/MWLP XP @HMLQRIFRWIZ!UOQC

| QRNWDVOQBU MBNGEEIGAL QHHU GDSND IRQN
DiD-OGDNL GHNLOGH LIDGH HGLOLU
i

o 5 5y ¥@N RODC

WABEMY) DUDOONODUO -]JHULQGH VIOHQUISWD QiHB UG
Q DOOQDUDN N+ELN VSOLQH ED] IRQNVL\RQX DU
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1RUPDOOHGWLUGLNWHQ VRQUD GG \Q RN W DW/H-QH

RN O RNWDVOQBU NRNGIEENOWL QHHU GDSND IRQN
DUD-OGDNL GHNLOGH LIDGH HGLOLU

IRQNVL\RQX G|UW
e | EXWEESW DUDOONODUO -]H
UGDQ IDUNOO GH=HU DOOU

+ | (DSND IRQNVLI\RQODU@QdQ QK B Y JIDNALIW
BIGRODFDN GHNLOGH GHUHFH\H VDKL

*]JHULQGH

LoLQ
B\ DHE D IQQ & 8 © L QKHH L

1.~_--:-|||.!:._--_.,!. UHNOLQGH GeU*Q+*OHE

6218d

%X E|O«PMBBHLPLWH N<ELN VSOLQH IRQNVL\RQO
SROLQRP \DNODuOPO \DSOODUDN LQWHUSRODV\
KXVXVXQGD JHQHO EA®I3anD H96 Bfaeksl QORI 8V L U

NRQXGD GDKD EDuUDUOOO LOHUOH\HELOPHN LolL:
LQWHUSRODV\RQ NRQXVXQXQ GHWD\OO HOH DO
*]JHULQH oDOOUPDODUDOQ LQFHOHQPHVL \DUDUOUC
RODQ oDOOUGUPDODU LQFHOHQGL+LQGH +HUPLWH
oDOOUPDQOQ JHUOHNOHUWLULOGL+L GH J|U<OHEL
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g=(7

OcKHQGLVOLN YH GR+D ELOLPOHULQGHNL NDR
lineer olmayan diferansiyel denklemlerle ifade et#siir +HU QH NDGDU E
GH+LUNHQ GH+LUWLUPHOHU YH\D oHULWOL NDEX:
lineer hale getifrtOHUHN o0|]*OHELOVHNn BeH WeX WHRBQNDP
X\IJXODQPDVOQGD |QHPOL VRUXKROQOROWDGEDUWD
\|IQWHPOHUOH o0]|]*POHU EXOPDN JHUHNHFHNWLU

%X oDOOUPDGD OLQHHU ROPD\DQ EDUODQJOo
\DNODUGUON o0]]*POHUL D+OUOONOO NDODQODU \|Q
DOW E|OJH \|QWHPLTON WEXSQURERHPOHULQGH Y
diferansiyel denklemler homojen ve lineer olmayan bir denklem sistemine
G|QeuW+U+sOP+Gl YH DUGOQGDQ EX VLVWHPLQ o
NDWVD\OODUOQOQ KHVDSODQPOuwOU

gQFHOHQHQ WHVW SURE O NRO\KERbQIUhan) |UH D
0|]*POHQURANHWD ED]OQGD \DS O @& D QQFFHWND>D NN KROOFDO
$OW E|OJH vD\OVOQOQ DUWWOUQQwWHPOVBDXHKD @Y
bir problemin QDOLWLN o]|]*P+s E XOOEGHREPLIDARYL de\QWH P L
NXOODQOODEPIRBWHI UPDWHRDWHE K HEEPDGOD QP O UV
S3ROLQRPODUO \DNODUGUON o0|]*P RODUDN VHOPHN
VD+ODPDNWD G (bbkit &gimdlar\ lekGBNODUON o|]*POHU
HGLOPLUWLU

UREOHPOHULQ OLQHHU RoPDPDVO \DNOD
GH+HUOHULQLQ ELUGHQ ID]JOD ROPDVDO GXUXPXQ
NDWVD\OODU NXOODQOODUDN ROXUWXUXODQ \DI
D]GOU

/LQHHU ROPD\DQ GLIHUDQVL\HO GHQNOHPL J|
yararlanarak DGHFH |QHULOHQ \DNO D 6O NordihgePbirQ ND W\
GHQNOHP VLVWHPLQH G|Q*UWUHOHNXO]KRHbOH]AP O
HOGH HG L OXELCORPRmMWY USNOQW BPHIMO H\HQrd@DO O G4 P
NHVLU W e UhdnYiredr diidrapsiyidienklem ya da denklem sistemlerine
uygulanabilir.

Anahtar Kelimeler+Subdomain $ + O U@t €D N O d|j &P D \ CAvain)
NonlineerDiferansiyel Denklem.

*a35@gU

/LQHHU ROPD\DQ GLIHUDQVL\HO GHQNOHPOH
EL\RORML YE oHULW QtoEFDHOA®H G D@ OLMFHQG D P H'
NDUGOOUWQ@BBIOWNDQODU PHNDQL+LQGH %ODVLXV
ELU DNOUD SDUDOHO WXWXODQ \DUO VRQVX] EL
ER\XWOX ODPLQHU VOQOU WDEDND\O WDQOPODL
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vD\OVDO \|QWHPO WY YFOW @«RDFGDPLNIOMH. 8 XEGRP D
E|OJH \|QWHPL WDQOWOOPOUWOU $UGOQGDQ
QRQOLQHHU GLIHUDQVL\HO GHQNOHPOHULQ \
NXoobQborPbuwodu

1- Subdomain (ARE|O XHQWHPL

+RPRMHQ ROPD\DQ QRQOLQHHUYEH UENOHQ® G KE-H
UROPDN *]HUH

U EWPEB: TAAS & 4275 Lt

UTs; L = (1)

U:TG;L>

UHNOLQGH J|Bﬂ\dﬁl‘||&|£h1@d’UELE)ﬂlUC~)POO G ~H|WMHA Q L Q
teUHYLQL g|\f\N\H{U.LLPPLHLQJHG§§BIBK¥LYﬂ-N/HIQ;L|QJ|MWHUPHP
QXPDUD~OO GHQNOHPH VXEGRPDLQ DOW E|OJH
\DNODUGON 0[]*P+Q+Q

N
yyakIaL'f)N :C )g (2)

no

ROGX=X NDEXO HGLIO NDONRBH QMNHOHP
ST 2 ST -T T
4T L L’fépﬂ;ﬁ:-TvElfOp@ﬁ:-T,EC-T, (3)

GHNOLEX®KQXU "HQNOYH#sa624@/@NINDWVD\OODUO
EXOXQPDVO LoLQ DuD-OGDNL Hdmdécderkle® PH\GE
VLVWHPL NXUX@DUDN o|]*OPH

> AT@Tr & Tflys D:Tsdl; (4)

'"HQNOHP TWHY%ENO WYPHO/® NDGDU GHQNOHP Y
QRQOLQHHU GHQNOHP VLVWHPL ELOLQHQ \|QWHP

2- <|QWHPLQ 'LIHUDQVL\HO '"HQNOHPOHULQ d|]*P+Q
<|IQWHPL DXIHDHA @G EDUODQJOO0 GH=+HHer8iahREOHP L
ve Saravi, 2016)

yg®) ¥y 0
y(©0) 1 (5)
BUPUREOHPLQ JHWOHIN-84]diP<DNODGON0[]+P
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5
y |GX ©)

no
GHNOLQGH ROGX+X ND E ¥Odakl GIDFHWVIDR J &GHQ BEBHA U
X\IJXODQOUVD GHI)NBBHPOHQ \DNODUON o0]|]*P+Q

2
y 1 | GX (7)

ni

RODFD+0 VR Q XDPeKkd (7X GaRi tbdidr@yen % &48% ve %
NDWVD\OODUOQOQ EXOXQPDVO LoLQ G|UW DGHW
|QFHOLNOH SUREOHP G HMD@DO-LRPO/®N XHMN D ENIDQH (
$UGO@EDIUDOON EHU DOWXE$O RHE\GIHPH@na@@U ND O D
(8) deki gibidir.

4:T, L BEtTHEUTC%H EVI % EWP%E :SETHETRBE
T'%E T8% E T°%;° (8)

%|[\OHFH \|QWHRBN RRXOQD@WHIUDOOHU VOUDVO

iféﬁ4:T;@T

T

|ﬁAI@T

14,2%4:T;@T 9)

i4sé 4:-T.@T

14&4:T;@T

R O D F DHNQ\WGDWH P GDNL KHU ELU LIDGH VOIOUD Hu
sisteminino|J*P+« LOH \DNODUGON o]]+P GHK diti bNlilmw VD\O O

%L Ftvar{ %L Frg{x

%BLtwyw{s %BLrwt

% L F{traw({ %L Frgyr (10
% Lsuuavy %BLrasz

% L Fxy@¥ {{ %LFr&rw

Bu NDWVD\OODUGDQ GHID @ +EXO RO®XQ-ODUNLQFL JU
X\JXQ \DNODUGON o|]@Ralded|PHPFHNW LU

W LFr&arWEr&saZFryyT Erdwi®Frg{xTEs (11

ROPDNBADGED DOWOQFO YH \HGLQFL GHUHFHGHQ
HGLOHQ \DNODUuON o|]*POHU VvOUDVO\OD
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U:T;LrayT FrasPEr&xIPFra{T'ErdzT°Fr4§{TEs (12
U:T, L FravT ErdvT FraviP Er&tTeFrgwl' Erg{T°F

r{TEs

U Hindedir. UHNL O

(13

GH NHVRG WIBRAQ EHILD®MNOBHOM F
U

o|]*MDUGOODIWOUBOPOGWOD

09

0.8

Z 0.7

0.6

Analitik C6zim

o v,

0.4 :
0 0.1

UHNLO

. . .
0.2 0.3 0.4

1 .
0.5 0.6

X

. . . )
0.7 0.8 0.9 1

%LULQFL EDGODQJO0 GH+HU SUREOHPL Lo

7DEOR GH LVH \DNODUON 0|]+PGH TGS OHDDMH B X W
OHULVEQPQRIJBOWU LoLQ Y HUL® PPl WdLLD R XEEPSEHDNDLD ¢
vD\VOQD JIVWHUPHNWHGLU

Tablol %LULQFL EDUODQJOo0 GH+HU SUREOHPL LoLQ \D

hatalar
T Mutlak Hatalar
N=5 N=6 N=7

0.0 0.000000 0.000000 0.000000
0.1 7.01x10° 1.11x10° 1.50x10°
0.2 1.76x10° 6.57x10° 1.39x10°
0.3 3.71x10°  3.94x10° 2.48x107
0.4 8.66x10° 3.82x107 2.01x107
0.5 7.13x10°  1.76x10° 5.54x107
0.6 9.06x10° 3.3%10° 1.10x10’
0.7 2.71x10°  4.3X%107 1.49x10’
0.8 4.34x10° 1.2710°% 8.30x107
0.9 4.96x10° 1.02x10° 1.20x10°
1.0 1.09x106° 1.57x10’ 3.77x107
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Subdomain\| QWHPL \eNVHN PHUWHEHGHQ EDUODQJOc
uygulanabilir(Hosseini, vd., 2015)

ve) ZyOE ¥
y(0) 1 y¢0) O (14)

%X SUREOHP LoLQ o]]*P

1

s

8 B (19
(HNOLGHSWREOHPLQ EDGODQJO0 GH+HUOHULQL
*0*QF+ GHUHFHGHQ ELU SROLQRP RODUDN DGD=0

ygergek

UT; L SEA;g % T (16)

%XQD JJUH NDODQ

4 ESETO%ET %:;° (17)

4:T; L t% E xT% E—Gzeél/f‘z_w'

RODF BgMeONDWVD\OODUOQO YHUHFHN RODQ GHQU
NXOODRROPO®M YH o|]*O«UVH \DNODUON o|]*P
W T Lravxyv{uxz{yxVvilFwasy{utuwyxz{ylP\Exs (18

(HNOL QG H%EXSMRKOHP G Ho LYW B JHJ @ DEDOMX G O D Q O C
KHVDS EX@XQWFDN \DNODUON 0|]*POHU VOUDVO\C

U:T;Lraswsytff ErdatswuzwytErayrywwlrEs (19
W:T, L FraswzXIyErawrxviRFrarttT FraxxviP Es (20)

RODFDNWOU UHNLO GH LNL DOW E|OJH LoLQ EX

NDUGuO ODGWHNISDARODOWUE|OJHOHU LoLQ \OsOoD
JIVWHUPHNWHGLU
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1%
Analitik C6zim
2 alt bolge
0.98 - % 3 altbdlge
————— 4 alt bolge
0.96
0.94 -
=3
=
0.92 -
0.9
0.88 -
0.86 ! : : !
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

X

UHNLO gNLQFL EDUODQJO0 GH+HU SUREOHPL LolL

-3
1.5 210
.
=
©
x
x
<
S
=
05
o . ‘ . . ‘ . —
0 01 02 03 04 05 06 07 08 09 1

X

UHNLONLQFL EDUGODQJO0 GH+HU SUREOHPLQGHN

6XEGRPDLQ \|[QWHPL VOQOU GH+HWWUREQX® At
D uD + O G DoiliRedoferhasiy@lenklemL LQFHOH\HOLP <DUFO

ya®) %f(@ 0

2 2
N =, yR3) =
y(@) 3 y(3) c 1
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BuSUREOHPLQ DQ—g—_eCdIL.VBUIRE)q)]HH”-LQ \DNG pU®MN) Bt]+P

GHUHFHGHQ ELU SROLQRP RODUDN NDEXO HGLO
X\JXODQOUVD

UT; L :—§Eu°/gEst%EU{%; E:F?GQF VO FSWsFVr% TEA G %T (22

0|]+P e+ XD D BOd@KKEMdeki% &6 &, NDWVD\OODUOQOQ EXO;
DOW E|OJH VHoLOLU YH JHUHNOL LGUOHPOHU \DSO

W:T, Lrartsywsz{vws §kFzatxs{yuwyzvw{Ex
rsuxsyw{utty®Bwatvvyz{zzvlikrdyz{{sz{styx®d

olarak bulunur.%X SUREOHP LoLQ of]*POHULQ NDUudO
YHULOLUNHQRGNOADIIFKONNO PN KODMWDODUOPLE YR U

Analitik C6zim

* Y,

0.45 -

0.4

0.35

1 1.2 1.4 1.6 1.8 2 2.2 2.4 2.6 2.8 3
X

UHNLO ho*eQFe SUREOHP LoLQ DQDOLWLN YH \I
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Tablo2 %LULQFL 60QOU GH+HU SUREOHPL LoLQ \DNODU(

T Usorucu Uobrer Mutlak Hata
1.0 0.666667 0.666667 1.11x10'6
1.2 0.625000 0.624952 4.81x10°
1.4 0.588235 0.588097 1.38x10*
1.6 0.555556 0.555387 1.68 x10*
1.8 0.526316 0.526191 1.24x10*
2.0 0.500000 0.499962 3.81x10
2.2 0.47619 0.476235 4.48x10°
2.4 0.454545 0.454631 8.55x10°
2.6 0.434783 0.434852 6.93x10°
2.8 0.416667 0.416685 1.82x10°
3.0 0.400000 0.400000 1.11x10'6

%DUND ELU |UQHN LoLQ IDUNOO DUDUWOUPDFO
incelensin (Jafari ve DaftardarH M M L (UWeUN YH ORPDQL

ye® y(® X 2, 0 x1

(29
yOo 0 , y@® 1
verien dAHQNOHPLQ DQDTUW INQWHP+X\JXODQOUNHQ
GHUHFHGHQ ELU SROLQRP \DNODUGUON o|]*PR RODUL
E|OJH\H D\UO ODU D N WKGIVIBMAD Qedklem Ysisteminin
0|]*OPHVL\OH \DNODUON o0|]*PGHNL%XDRWVD\OK D
VXEGRPDLQ \|QWHPL\OHRDINWIDNI EX ®@XJQXKU NL EX C
DQDOLWLN o0]|]*PG-U

6 X EG R P D L Qnanl@asrht PIL G H + L (' N Hi@erhnBiyeiNeDIErie (2
GH X\JXODQDELOLU $uD+OGDNL S(REDWPR EX \|
2020).

3 2

y gy 0
2X

4
yd 1 , y(@2) 3

3UREOHPLQ DQJeﬁfgerAm DUIREOHPLQ \DNODUON o]
UT; L A8y % T (26)

yEx)
(25

ROVXQ EX o0|]*PH GradhoVR OU aDBWODUO X\JXOD
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UT, L @Et%E x% E s WEAE @F u% F y% F s WRATE A % T (27)

haline gelir.% X o|]*P GHQNOHMBLQHWMHOOOS 0 DOW E|O
GXUXPXQGD EXOXQDQ \DNODUON o]]*P

W:T, L Frats{tvwx{zZWEr&zxyx{yz{sIzR
r&ytvsswvrsTuEsaiytrvy{yyxWwEwr&uwwszuvusx29
ROPDNWHDNE@®U YH uHNLO VvOUDVO\OD o|]*POHUL
JIVWHUPHNWHGLU

1.3

1.25

1.15

1.1

Analitik C6ziim
O Y

1.05

1 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9 2
X

UHNLO 6RQ SUREOHP LoLQ DQDOLWLN YH \DN

7><1O’5

8

Mutlak Hata

1 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9 2
X
u H N LSon problemde meydana gelen mutlak hatalar
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6218d

%X oDOOUPDGD OLQHHUYROKIQDQ EB&EDQIOF
Subdomain DOW E|OJH \|QWHPL\OH X\JXQ \DNODuUON
6HOLOHQ WHVW SUREOHPOHUL J|] |Q*QH DOOQGO-
ED]OQGD \DSOODQ PXWODN KDWDODU \HWHULQEF
|Q*QH DOOQDQA ELWQOORBANPO|]*P Q+Q EXOXQPDV
6XEGRPDLQ \|QWHPLQGH N XO bé&nmyésel n@terhaikv HJ U D
\D]O0OOPODUO\CHID WD & OaDIRH0 GiMPEVHPL Ve lzemeVL]OL =+
WLWUHULPOHULQL LQFHOH PddiklfH veyaH debRlen®O FD  Q
VLVWHPHOHULQLQ \DNODUON 0|]*POHULQL EXOPD
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g=(7

%|FHNOHU ,QVHFWD PLO\RQGDQ ID]JOD W-U
JHQJLQOLN ND\QD+® YH HNRORMLN GHQJHQLQ
7R]ODUPD RUJDQLN PDGGH G|QJe\iegibE HUHLROEL UD
ID\GDODUO ROPDVOQOQ \DQOQGD WDUOP DODQO
HNRORMLN ]DUDUODUD VHEHS RODELOPHNWHGLU
VHQWHWLN LQVHNW alwhhsuz OdtklsiLEQX Q. X/®IP EVi@o RN G H
EL\RORMLN N|NH@Qd&de DQD&HWOWRHODOOODUGD
JIVWHUPHNWHGLU @oHUGLNOHUL VHNRQGHU PHV
OHYUHFL LQVHNWLVLW SRWDQVL\HOL ve&lasitdD\DQ F
\D S €eaéatohumsuzELWNLOHU RABQ GLNBHRWOMD:UBDQ+
oHALWOL VHNRQGHU PHWDEROLWOHU VD\HVLQG
NXOODQOODELOHFHN FLGGL ELU SRWDQVL\HOH
FL+HURWODUO LOH \DSOODQ LQVHNWHitkiled DNW LY
LQVHNWLVLW RODUDN NXOODQOOPEIRGRMW RQDILBI
FL+HURWODUOQOQ LQVHNWLVLW DNWLYLWHOHUL
ROGX+X EXQD UD+PHQ PHYFXW DUDUWOUPDOD!
FL+HURWODRUIOIQE QU | QA QVHNWLVLW DNWLYLWH
J|JUsOP«aW+U %X NRQXGDNL DUDGWGBXRRPOBGXOQ
DQobDudoPOUWOU

Anahtar Kelimeler+ &L+HURWODUO ODUFKDQWLRSK\WD % | FF
Sekonder Metabolitler.

*a35@gU

%|FHNOHU ,QVHFWD \eNVHN W+U oHULWOLOL
LOH HNRVLVWHPOHULQ |QHPOL ELOHUHQOHULGLU
WRSODP WeU VD\OVO NHVLQ RODUDN ELOLQPHVH
750.000 ile 1.150.000 ard§Q GD ROGX+X NDEXO J|JUPHNWHGL

PLO\RQ WeU ROGX+X GelU¢Q+0OG*++QGH EXQXC
EIFHNOHUGHQ ROXUX\RU ROPDVDO E|FHNOHULQ Qt
HWPHQOHUL ROGX+XQX GDKD QHW.RUWD\D NR\PD

(NRVLVWHPOHULQ VeUG+U*OHELOLUOL=+L YH E
VRQ GHUHFH NULWLN FDQOOODU RODQ E|FHNOH!
DoONODQDELOLU

7R]ODUPD 3ROLQDV\RQ

%|FHNOHU |JHOOLNOH DUOODU NHOHEHNOH!
WDUOPVDO +U*sQOHULQ L% X QVW RJ D DR P DG BEDW
*UHWLPLQGH PLO\DUODUFD GRODUOON ELU H
HNRVLVWHPOHULQ VeUHNO (Keinwt, 2000)0Q NULWLN EL

%HVLQ =LQFLULQLQ 7HPHO 7DuODUO
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%|FHNOHU NXU0ODU PHPHOLOHU DPILELOHU
LoLQ DQD EHVLQ ND\QD+OGOU (NRVLVWHPOHUGH
oynarlar(Wilson, 1987)

2UJDQLN ODGGH '"|QelGePe

%|FHNOHU \DSUDN RGXQ YH GL+HU RUJDQL]
VD+OD\DUDN WRSUD=+OQDYBQIFMO IY®IL WHUP DW O/ DU
E|FHNOHUL NDUERQ YH GL+HU EHVLQ(RZE&BEGHOHU
vd, 1997)

=DUDUOO .RQWURO-=

$YFO YH SDUD]JLWRLW E|FHNOHU WDUOP ]DU
eder. gUQH=+LQ X=+XU E|FHNOHUL \DSUDN ELWOHL
NXOODQOPO Q&b yd @000P ELOL U

%L\ROHGULWOLOLN YH (NRVLVWHP 6D+-00+0

%|FHNOHU EL\ROHULWOLOL+LQ HQ E-«\*N
7DQOPODQWIY WHRLQ NBQIHBGGD PH\L EHNOH\HQ PL
EXOXQPDRYOBWOWQ YDUOO+O HNRVLVWHPOHULC
JIVWHUJH RODUSaMwsyBZH05D HGLOLU

QVDQOON LoLQ 'ROD\OO )D\GDODU

%|FHNOHU LSHN EDO EDOPXPX JLEL +U+QC
|IQHPH VD&WBAWFIU EL\RPHGLNDO DUDuUWOUPDODU!
WeUOHUL JHQHWLN oDOOUPDODUGD \D\JOQ RODI
(Markowve 2 1 * U D26Q7).

%|FHNOHU HNRVLVWHPOHUGH |[QHPOL UROO!
JOGD GHSRODPD DODQODUOQGD oHULWOL ]DUD
oDOOUPDODUGDQ HOGH HGLOHQ EXOJXODUD J|
UXQODUGOU

7DUOPVDO hU*QOHUGH 9HULP YH .DOLWH .|
TDK O OB Q ®I@nay BV Q D et @mihem dekalite EDNOPOQGDQ
ciddi ND\O 9@xUo O NP DNBVBBK®X UN D\ O Bddd dlan
etmenlerin E D G Og@l@dhtedirler 'HSR ]DWRIDWDADWO DGODQGOL
E|FHNOIHUO O G HORDRIDEPCGIDEEaXo RKOJCELU GHNLO(C
oR+ D OMLLEGL NvDYQ2Qdbép ROPDNW DISVONIIAD YH g]ND\L
2013)

2. Orman Ekosistemlerine Zarar:
2UPDQODUGD ]DUDU \DSDQ E|FHNOHULQ HNRQF
GH+HUOIGELEPFHHNOHULQ RUPDQ ND\QDNODUOQ(
*]JHULQGHNL ROXPVX] HEADOLD H GlX VYR UDXU0ERD U
HNRVLVWHPOHULQLQ GHQJHVLQL ER]JDUDN HNR(
g]WeUN .

*OGD 'HS MURYEDQG D
'HSRODQDQ WDKOOODUGD ELUORN E|FHN WeUs+ ]DL
E|IFHNOHUGHQ ED]OODUO G+Q\D JHQHOLQGH oRN
pazarda ciddi ekonomik zararlara sebep olabilmektedirlefF BNV e U o
depolaran *U+Q+*Q }]IEGAHGIR O D P& dépaJHDVWUW EDUYOQDROD UL
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]DUDEN 3PV Q RIDIND@AHN oR+XQOXAIoD G®DDVOQGD
GH+ LmektEdirO . HVNLQ YH g]ND\D
%X UGHNLOGH GH+HEJGEHRGHULQGWHLFH RUP
GHSRODPD DODQODUOQGD FLGGL HNRQRPLN
RODELOMPBHPHN ne>FAHY QH+WRSUDN N|NHQOL SD
D U D ViDI@n&nitki paraziti QHP D W R@aD D OJH &kH W DQ®W VD O
cUHWLBGBENODUON $kapha@derdOGX+X WDKPLQ HGLC
(Atkinson ve ark., 2012)Sebzelerdek | NX U Q H P DQ\@RGGI OniBtarfa
YHULP ND\OBBEBS ORYEG EXX ND@ISPYHQTH NDGDU
oONDELOGL+L EL$SQRQUPPHNWHGEOWQOO YH O0HQC
Sebzelerde EX QHPDWRGXODNMWXOUGXKEXOTD UMULOL \DSO«
DUD uW & O PR D QdoaBtés60oran® Q S D W ®dbpeD) Q
kavun kabak,biber, marulgibi * U+ Q Od¢ Y6GHIGHED NDGDU GH=+LU
oranlardaY HULP RO®G-X ELOGLULOPLGOWLU 1HWVFKH
%LU WDUOP «ONHVL \RQDQ+FPe@NL\HTQPQO\R
hektarOON NOVPID VLWDU GrRya\Dy®un [|[HOOLNWHGLU 7
DOD QO DESDHBeRtaNOVPO 1 « QDGDV DODQODUOD K|
WDUOPOQDPOUWOU %X IO Diydh GektaD O B NNODWIRHANQ C
(%71) hububatWDU O P O \ D.SHuPabHNNMLEDGI@U .6 DQ®W U O Q
oranla EX+ GODN V&paBZz branlaLNLQFL VPW\D@®@araH
c0*QF+ VEXDGEP D NREME&OL P.X U
%XQXQOD ELUOLNWH <ONHPL]LQ RUPDQ YD
KHNWDU ROXS EXQODUOQ fVL LEUHOLC
fL LVH NDUOUON RUPDQODUGDQ ROXUPDNWDG
E|FHNOHUL ROPDN ¢]HUH oHGDWBNWHFMN P2NNPDQC
0eGeUO++*QFH 2*0 E|FHN ]DUDUODUOQD NDUUO
NXOODQOOPDNWDGOU 2*0 RUPDND WRVIVULEA O A
KDVWDOONODUO LOH *RNIDEHDH BD®DEOGMO D K
PHNDQLN P FDEBOOHODQGD NLP\DVDO P+ FDGHOH
EL\RWHNQLN P<«FDGHOH YH KD DODQGD EL\
X\IX0oDQPOuwoOU $\UOFD KD DODQD N X
DODQGD D G H W H\UDh & @ FTHQDRISMMLAG D DGH
sUHWLPL \DSOODUDN GR+D\D VDOOQPOuUwWOU
SRS ODV\RQODUO NRQWURO DOWOQD DOOQDUDN
1).
=DUDUOO YEHFM EQHHU ]D UDGE OPHWMPF O QDA O O D
kimyasallaraN X OODQOOGO+0 FDQOO\D J|U iPestibityi LW O L
(Pesticide 3BHVW =DUDUOO KOMNGMD @O B «WH HNUDUOOOD
NXOODQOODQ NLP\DVDOODUD «PHERQ B Q OTHIIH 9O
kimyasallar LoL@LWNL NRUXPDGWHEJ%ERFNWH}E)I-E)I’CDOOO
| O G« U HaQQOVHHUNEWi At ad | OVG « U HNentatitldéiIN O U P O 1 O-dkas PFH N
| O G« U HAGabiciiiel A D Q W DénldroRBndisity DE D Q F OeRake is® G » U
Herbisit,seP*N O+« EYFHN \XP XD N oD MduScidite, gakieti U H
| O G « U HA@tiDiybtikiveya Bakterigidenir % DO R + O. X
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%|FHNOHUH NDUGO NXH®DLQ /GBI W Q XA S W IHWA
ROPDODUO LQVDQ VvVD+00+0QD YH oHYUH\H RO
\eNVHN ROR®OFYOKDOD®o X\JXO RRPONDO QB@O 0 +UQ
N D OGODQEB@ X Qselahie geri J| Q G H U iDriedevlerdenGR O D\ O
NLP\DVDO P+FDGHOyENHP FOWHOA&DWKMisLRdAH U L
DUDuwWOUPDODU DUWPD\D EDGODPOUWOU

%50<2)87/0% 6(.21'(5 0(7$%2/87/(5

%LWNLOHULQ ELUOR+X JHQJLQ EL\RDNWLI IL
%X |JHOOLNOHUL QHGHQL\OH LQVHNWLVLWOHUH
ROGX+X Gel+Q=BRPHNFWGUWHULWOLQIPUQH YO®DS
NDUGO NXOODQOODELOH FHNRNLIPA DBVRODD BIYE GHIOLK
ELU \HOSD]HVLQL EDUOQGOUDQ |QHPOL ELU N
f{GHQ ID]JOD ELWNL WeU*QeQ EL\RSHVWLVLW F
VDKLS ROGX+XQX RUWD\D NR\PXUWKkashvé R&HG YH
gQF<HU olBel YW OVOLUWL WDGuO\DQ ELOHUGLL
PDWHU\DOOHUL ELWNLOHUGHQOHOIGWOH Gd|pIHPD O |
metotlarla elde edlelELWNL HNVWUDNWODUO JLHEér. IDUNO
%LWNLOHUGHNL EL\RNLP\DVDO Ve¢UHOOHULQ ELU
ELWNLOHU LOH ]JDUDUOOODU DUDVOQGDNL HWNLC
YH 6RODQNL EX VHNRQGHU PHWDEROLWOHL
terpenoidley taninler, fenoller YH VDSRQLQOHULQ HQ |QHPO
YyxuJxobrPbuwbdu
'eQ\D ¢ ]JHULQGH \DUD\DQ KHPHQ KHPHQ W+P R
PHWDEROLWOHU KD\DWL |[QHPH VDKLSWLU YH SUL
*UHWLOLUOHU .DUERQKLGUDWODU OLSLGOHU S
IRWRVHQWHWLN ¥ JPUHRWOQHQOHUIQXYH OLIJQLQ SU
JUQHN RODUDN YHULOHELOLU %UL\RILWOHULQ
ELWNLOHULQ SULPHU PHWDEROL]PDODUO DUDVO
+HU LNL ELWNL JUXEXQXQ K*FUH G XY DUHODNOKE DI
D YH E OLSLGOHU WHPHO NDURWHQRLGOHU (
%U\RILWOHU «]HULQGH \DSOODQ DUDuUWOUPDOD
EHQJHUL DURPDWLN ELOHGLNOHU NDUERQKLGUD
ortD\D NR\PXUuWXU $\UOFD EUL\RILWOHULQ VHNRC
ELOHULNOHU WHUSHQRLGOHU YH \D+ DVLWOHUL
%LWNLOHULQ WHPHO \DUDPVDO VeUHOOHUL
VHNRQGHU PHWDEROLWOHU SULPHU PHWDEROL
DoOVOQGDQ |QHPOL ELOHULNOHUGLU B6HNRQGHL
WHPHO JJUHYOHU UXQODUGOU
1. Bitkilerde stresenedenolan N X U D 18 @ O0Ni O Q2ubid
o HY UetkNeredirenme
2. Mantarve kakteri gibipatojenlereNDUGO VDY XQPD
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3.SeU+*QI¥¢bQF HN HBay#hlaraNDUUO VDYXQPD

4. Kimi eNRORMLN Lol QHGEHKMU PHWDERGLN LK

N D UneO O D

Sekonder metabolitler, biyosentetik olarak primer metabolitlerden
WeUHWLOLU YH ELWNLOHUGHNL GD+O00OOPODUO .
|]J*G+U 2VND\ YG %LWNLOHULQ |QHPOL EL
DURPDWLN PDGGHOHU «UHWPRH N Wdnalikle % X
PLNURRUJDQL]PDODUD E|FHNOHUH YH RWo0XO
PHNDQL]PDVOQOQ ELU SDUobVvO RODUDN LGO
NLP\DVDOODUOQ ELU NOVPO |UQH+LQ WHUSHQR
GL+HU ELOHULNOHU HBEUW RHPHNWMD GO WOE |
NXOODQOOPDVOQD RODQDN VD+-ODPDNWDGOU $¢

.DUD\RVXQODUCOCve ERYE X FRBIDBMDYBQ JHQLU E
grubura Briyofit denmektedir (+ U HROWDMhisBlay DOJOHU YH olLol
ELWNLOHUOH NDUUGO OD (aWéhdefve SabtarBdaicdaha % U L\ R
NDUPDUON oLOHNOL ELWNLOHU YH H:UHOWL RW(
NDEXO HGLOPHNWHGLU (UGD+ YH .UVFKQHU
N D \ ®étzgeriothallus sharonaeN+U+<QH DLW ROXS EX IRVL(
\DNODUON PLO\RQ \0OO |QF HallusguHE L 2JU F\Ldit K RRVQKL
+HUQLFN YG %UL\RILWOHU NDUDVDO ELWN
VRQUD HQ ID]JOD WDNVRQX EDUO QG (Buydfile. NLQFL
0 E|OP RODUDN V&QOEQD»®@EERSKXOWDO MWD UD\RV:
ODUFKDQWLRSK\W DAntRdcerbtapRi E RUIX ] YW ODUO Gk
DGODQGOuboPDNWDGOUODU

Briyofitler, W+ U VIH @Mide W oUH G L W O L @larHir hitkN V H N
grubudur. 7U VD\O 0D U O QDD E D Biéréxa Doodi@ G000
karayosunutaksony 7.000 ila F L + HtakBovwuxe 200 ila 250
boynudtutaksonuE D U O Q GO@amelinde ise toplamdis.000- 23.000
WDQOPODQPOU W-U eR trigHtte XWWIWD K R Q@ DRIGIPELQ G D Q
OLOHNOL ELWNLOHUYGHBDLWNQUSHREKG@GHH .HoHO L

%UL\RILWOHULQ oR+XQXQ DFO ELU |] \D GD \
YH EX QHGHQOH ED]O We<UOHUIleR RMubiémated bD FO EL
|]JGHQ GROD\O ED]O EUL\RILWOHULQ DOHUMLN
ELOGLULOPLGUWLU $VDNDZD %UL\RILWOHU
EDUOQG O PBXWHLGWNLOHUGHQ HOGH HGLOHQ HN
YLWUR NRUXOODUGD IDUNOO VHYL\HOHUGH DQW
HWNLOHU J|VWHUGL+L WHVSLW HGLOPLUWLU 6Fk
GLNNDW OHNHQ ELU GL+HU |]JHOOL=L E|FHN O
salyangozlar ve memelild WD UD]IBDWIHED QJ|UPHPHOHUL ROTC
HGLOPLUWLU $VDNDZD $VDNDZD YH DUN

&L+HURWODUO ODUFKDQWLRSK\WD EU\RIL
EHOLUJLQ |JHOOLNOHUL\OH GL+HUOHULQGHQ D\
PRUIRORMLN RODUDN VOQOIOoDQGOUOOPDVDO ROG
ILWRNLP\DVOQOQ LIQF HHRHQUXHYHNMWOGB®HMMNUOOPD
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|QHPH VDKLSWLU $VDNDZD $VDNDZD $
+DULQDQWHQDLQD YH DUN $QDWRPLN DoO
\D+ WDQHFLNOHULQLQ RLO ERGLHV YDUOO=+0O RC
WDQHFLNOHUL \DORIQTAIN BMHIOUWSWQLNOLBLOHUGLN
JHUOHNOHUWLUPHNOH NDOPD] D\QO ]DPDQGD D
IHQROLN ELOHULNOHULQ *UHWLPLQGH GH URO R\
Asakawa ve ark., 2013a; Harinantenaina ve ark., 2006).

&@206(527/%$5,1,1 916(.79607 (7.960

&L+HURWODUOQOQ \D+ WDQHFLNOHUL JLEL
VHNRQGHU PHWDEROLWOHUL QHGHQL LOH ELUOR!
DQWLRNVLGDQ DUDUWOUPD\D NRQX ROPDODUOQTI
HWNLOHUL oRN.D] DUDuwoOudorPOuwoduU

5DPLUH] YG WDUDIOQGDQ \DSOODQ D
toplananPlagiochila bursataF L+HURWXQGDQ HNVWUDNWODU |
L]JROH HGLOPLUWLU %X ELO HSpodloptétalir@iperdal U E | F
(Lepidoptera: Noctuidae |[HULQGH oHULWOL NRQVDQWUDV\

fH YDUDQ ODUYD |O<Pe« LOH fH YDUDQ SXS
J|JUsOP«0 D\UOFD L]JROH HGLOHQ ELOHULNOHUG
PDOIRUPDV\RQXQD QHGHQ RODUDN OoLIWOHUGPH\L
NRQPXUGWXU

$ED\ YG JHUOHNOHUWLUGLNOHUL DU
WRSODQPOU ED]O EUL\RILWOHULQ \D+ DVLWOHU
E|JFHN NRYXFX HWN L O HWLDUIW OQPH@HRLG QG D GELUUL \
HWWLNOHUL \Sitephu¥ Igkar@ritiel INDLWQGO LQVHNWLVLGE
LQFHOHPLGUOHUGLU (NVWUDNW HOGH HGLOHQ EL
olan Conocephalum conicufiG XU % XQXQOD ELUOLNWH DUDI
Sitophilus granariusD NBIQGONVHN LQVHN Wdlywricla®ueh DNW LD
formosuntun hekzanHN VW UDNW O Q QVQW¥H UEGHLO L U @ X Q P IDIUNDLQJ
\DQO VOUD EUL\RILW®K hitstkQe Har@ikasiMritéenna® H U L
toksisitesi aktiviteleiGH LQFHOHAGRPWIWGUOHQ VDI \D+ DVLV

\eNVHN |O+P RUDQO P L LPLLVAVRALMNIKOWE lawikv H Q H C
DVLWOHULQ DNWLYLWHOHR O DADND EE'GDDJOHQPYLH)
Yine 5SDPLUH] YG \DSWONODUO oDOOUPDC

bulunduranPlagiochila FLQVLQH DLW $UMDQPRMiiKIGHQ WR
diversifolia WeU*QGHQ HOGH HWWLNOHUL HNVWLU
DUDGUWOUPOUODUGO|QF th& HON B WQJILDNHNO B l@ DL N C
adetdggeni ELOHULN L]ROH HGH US$pbddpleta fiEidipetdQUD«Q) » R C
/JHSLGRSWHUD 1RFWXL B8 DHNNDALYRDROL 8 APHHYHQ |
EX ODUYDODUGD EHVLQ ND\QD+O RODUMDN INXOO

H YDUDQ RUDQODUGD GXUGXUGX+XQX RUWD\D
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Mulyani ve Pangastuti wDUDIOQGDQ \DSOODQ
Marchantia paleacedF L~HURW X QG H@ @B Giks HBBHQ HHQVD QR O
asetat fraksiyonunuAthalia proxima \D NDUGO ODUYLVLW DNWLY
DPDoODPORWRGAUDIGD oLIWOLOHULQ WDUOP DI
VRUXODUGDQ ELUL WDUOP ]DUMShAGZGOIMaQEOQU %
ODUYD HYUHVL WXUSJLOOHUYH RADBDEIHQ®ED EBN 0¥ EHH |
O PDNWDBGEHQWHWLN ODUY LV Ly DHDLOQOIDIE O DONDX C
GLUBKOL((WLYRYH FPRUWDOOPHDPH YH oHYUH NLUOL
etkilere sebep olabilmektedir% X D P BtioaleDproxmaODUYDODUOQD
Marchantia paleaceaHNVWUDNWO oH (LW QdeneNeRe® \bdD Q W U D
FL+-HURWXQGDQ HOGH HGLOHQ HWLO DVHWDW
JIVWHUGL+L WHVSLW HGLOPLUWLU

6218d

%|FHNOHU HNRVLVWHPLQ YH EL\RORMLN oHuGL'
ELULGLU 'R+DGD WR]ODUPD EHVLQ JLQFLULQGH
NDWNOVO JLEL ELUORN NULWLN URO+*Q+Q \DQOQG
RUPDQODUGD ELWYWHU|IICAPANIHEOQI YHGHQ RODEL
QHGHQOH ELWNL VD+00+0Q0 WHKGLW HGHQ E|FH
NXOODQOOPDNWDGOU %XQODUGDQ ELUL GH N
LQVHNWLVLWOHULQ NXOODQOPOGRUXQHXYX0OO0DNO
EHUDEHULQGH E|FHNOHULQ EX LODoODUD NDU!1
LQVHNWLVLWOHULQ OoHYUH NLUOLOL+LQH VHEF
LQVHNWLVLWOHULQ JDubUO0O®O ROPD\DQ GL+HU F
LVWHQPH\HQ Vddipn¥ldedib U G R+ X

%X VHEHSOHUOH VHQWHWLN LQVHNWLVLWOHL
JLGHUHN DUWPDNWDGOU %XQODUGDQ HQ |QHPO
HGLOPHVLGLU %LWNLOHU SULPHU PHWDEROLW
PHWDEROLWHU GBUGBWYWLEDIBODMUHOEK[GEENOHUH N
SRWDQVL\HOL WDuOPDNWDGOUODU &L+HURWODL
JUXEXGXU (Q HVNL NDUDVDO ELWNLOHUGHQ ROTC
ELU Ve.UHGLU JH]HJHQGH N DIWDY/WD O& \ IS B ERENGDADURD
\DSOODQ EL\RDNWLYLWH DUDuUWOUPDODUO oR=+
DQWLNDQVHU YH DQWLRNVLEGHD QRBEXOQ OW ORI DWW D
ELUOLNWH FL+HURWODUOQOQ LQVHNWLVLGDO T
DUDUWOUPD EXOXQPDNWDGOU *HUOHNOHUWLULO
E|JFHN ODUYDODUOQD YH SXSDODUOQomaiaUu O LQ
NR\PXUWXU %X DUDuUWOUPDODUD EDNOOGO+0QG
\D+ WDQHFLNPUHWUYHNRQGHY PHWDEROLWOHUL \
LQVHNWLVLGDO DNWLYLWH SRWDQVL\HOLQH VDK

1HWLFH RODUDN FLGGL HNRQRPLN YH HNROR
]DUDUODUOQD NDUUO GDKD OoHYUHFL YH GDKD
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JLGHUHN |QHP ND]JDQPDNWDGOU <DSOODQ DUDU
|QHPOL ELU SRWDQVL\HO WDub6Gco+6Q0 J|VWHUP
LQVHNWLVLGDO DNWLYLWHVL NRQXVXQGD \DSOO|
DODQGD oRN GOKPODPBIHDOPDV®QD LKWL\Do GX\X
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g=(7

TautomelOH(UBR+@XYNOD RUJDQLN PREHNHIONOEBH
UHDNWLYLWHVLQL YH |JHOOLNOHULQL HWNLOH\H
kavram olup ve bu alandaELUoRN | D U N®HI PHR KWERHU YDU
TautomeriN \DSOORORIQDGO+0O UHDNIN R@HOND DG Do E
\R+XQODUPIKDIDND OMHIPD @RQGX-NEOH UED |G O U
JUQHNOHUL DUDVOQGD \DOQO]FD ELU oLIW E
NRQXPXQXQ KDUHNH WnolH Wivéanii. Ov& Lferoimii HW R
tautomerO H 0 Bblonur (Q | Q H Rr@dnid ise keteenol tautomeO L + L
olupbu G|QetPEHU \DSO NHWRQ YH GL+HUL HQRO
WDXWRPHULN IRUP GD DVLW YH\D ED] NDWDO
G|Q+UW+U*OHELOLU

MDOHLN KLGUD]LW PDOHLN DQKLGUELQ KLG
edilen RUJDQLN ELU ELOHULNWLU +H U EJe\blHN LY\HO LX (
uygulamalal® LIQJHH oDURBRNQ|QO+« ELU EH|®HBROBUBHLU % X
bir SLULGD]L QR Q ntaleiR kidrazitih WRFHOLDFQ. K BWO\DLG D EY.I® H F |
WeP WDXWRPHWHRWNOOBD WBHDH\VHO ROIDWDD)& ND
KHVDSOR,RB GMHYG UaHU L-GM HWNGDHIUO.@ GIEHQHPHO
JHOLUOWLULOHQ \|QVOHPM OYHQGRGXKoBIDWUGKWUOHPH ol

Anahtar Kelimeler+ 7 DXWRPHU ODOHLN +LGUD]JLW <R+XQOX
'"HQH\VHO ODWULY g]RODV\RQ ORQRKLGURNVLPRQRNH)

*a35gU

TautormetO HURBWJIDQLN NLP\DGD ELU PROHN+O+«Q E
RODQ LNL YH\D GDKD ID]JOD IDUNOO \DSOVDC
LIRPHUL]DV\RQDWPRBRFG+W RODUDN DGODQGOUOOD
EDUND ELU IRUPD G|Q<UHEL GHNQO\ IPRAMWNG OHR PIHRW
D\QO ED+ ED+ODQWOODUOQD YH D\QO DWRP Ge]
RODUDN ELOLQHQ LNL YH\D GDKD ID]JOD PROHN-«(
ELU LJRPHUOHUPH YH\D \DSOVDO L]JRPHUOHUPH
WDXWRPHULN ELOHUL-LQ PHYFXW \DSOVDO L]RP!
ED+OQ SRJLVI\RQXQGDNL ELU GH=LGLNOLN \ROX
NDGHPHOL RODUDN ELUELULQH G|Q+lG+sU YH EX GEC
VRQXo0ODQOU OROHN+O LoL LJIRPHUOHUGPH YH\D V
YH oLIW ED+ODUOQ SRJLV\RQXQGD IDUNOOOON
GHQJH YDUOD WD ROPODAOU )DUNOO DWRPODUO

x JJo HGHQ DWRPXQ ELU SURWRQ ROGX=+X SUF
X DWRPLN ELOHULPOHULQGH IDUNOOOONODU
tautomerler.
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BURWRWURSLN WDXWRPHUOHU HQ \D\JOQ W
transferi yoluylaRUJDQLN ELOHULNOHULQ NDUUOOONOO
ELU NLP\DVDO GHQJH\H LOLUNLQGLU YH LGUOHYV
JIVWHUHQ L]JRPHULN WDXWRPHU PROHN<OOHU
DWRPODUOQ IDUNOO KLEULGL]DV\RQ GHUHFHVL
NDWHJRUL\H D\UboOuU

X keto HQRO WDX¥RPHUOHUPH
X imn-HQDPLQ WDX&RPHULOHUPH
X azZ6 QLWUR]R WDBSKWRPHUOHUPH

7DXWRPHUOHU DWRPODUOQ G¢]HQOHQPHVLC
IDUNOO ILJLNVHO YH NLP\DVDO |[JHOOLNOHUH VI
GHNLOGH ELUELULQH G|Q+G4PHVL WDXWRPHULN NC

7DXWRPHULBLGHNILRUP WOEEL NLP\D YH IDUPL
|IQHPH VIBHIUSWNUGXUXPGD RUJDQLN ELOHUGLNOH
EL\RORMLN DNWLYLWHVLQL HQJLPOHUH YH UH
WRNVLVLWHVLQL EHOLUOHU 7DXWRPHULN ELOH
YH LODo RODUDN \D\JOQ RODUDN NXoODQOoPOU
EL\RPROHN+OOHULQ \DSOVOQDO YH LUOHYLQL H
ED]ODUOQOQ DGHQLQ WLPLQ JXDQLQ YH VLWR
bilinmektedir.

%L\RORMLN |QHPLQLQ \DQDSOWDUD E MDHM I
WHUPRGLQDPLMN ingé@edmedsiQa 0 0@ -G O|QHPOLGLU %
DQODUOOPDVO LODo HQG*VWULVLQGH SRWDQVL'
RUJDQLN ELOHULNOHULQ JHOLGWLULOPHVL \DI
JIVWHULOHELOLU %|\OHFH WDXWRPHUOHULQ
VOFDNOO+O YH VXEVWUDW GR+DVOQO EHOLUOH
ROPDN ¢]JHUH WDXWRPHU GHQJHOHULQL HWNLOH
DQODUOOPDVOQOQ \ROX DoOOPOUG ROXU

OROHN*OOHULQ WDXWRPRQLNO GOQWGEPO HLIP
WDUDIOQGDQ BIUDHW NOGORQUWOMWOLNOHULQLQ Y
EHOLUOHQPHVLQGHNL |QHPL QH @3oQHowskiHvd H QL GH
200442, Belova vd 20083209. TautomeOHGUPHQH®B®L VRQ \OOOI
DUDGUWOUPDODUOQ WHRULN NLP\DGD DQD NRQ
EHOLUJLQOH P L G VeéhoU(SagkdrQdd, 200033, NZbiovidski vd.,

2004:15) imin-enamin(Oziminski vd., 2004:107, Dines vd., 2006:89/B)
GL+HU ELUORN VLV ®H®PRHG@H W OB @BAGRHAL,
2007:13).

%D]O RUJDQLN ELOHUGLNOHUGH WDXWRPHULN
WHRULN RODUDN JD] ID]JOQGD YH VXOX ¢|JHOWL
Schlegel vd 19825347, Nowak vd 19907406 Beak vd, 1976171).
ODOHLN KLGUD]JLWWHNL NDUGOOON JHOHQ WDXW
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oDOOUOOPOUWOU %XUDGD SUHQVLSEhROWBIUDN <0
form A, monohidroksimonoketo form B ve diketo form @ H )L

OH ﬁ ﬁ
SN NH NH
| B C |
=N N NH
OH OH |c|>
(A (B) (©

UHNLODOHLN KLGUD]JLWLQ *0 WDXWRPHULN \DS

*D] ID]OQGD WDXWRPHU WH WRHKLL@H U L|Y VRIOWPH
G|QHPGR+XQ ID] oboOuPDODUDO LVH NDWO KDOG
PRQRNHWR IRUPXQXQ P DWWBAEkOHradite Cd W|IMM N U
KHWHURDW RR@IMSOH I #HU N R Q X BtaBlas Wsas olarak
D\QO KLEULGL]DV\RQ WLSLQGHNL ELWLGLN KH\
GHQJHVL]JOHUWLULFL ROGX=+X \|Q*QGHNL YDUVD\
oDOOUPDODU WDUDI®Q uu@ tamiRmdl R'OIDAQR Ty O U
JJUWHUFLKtaH@nBSWWID\D N @ura udl/DoR331).

Taubmeik GHQJH VOFDNOON EDVOQo o]f]+Fe
NDUPDUON IRWRLQG+*NOHQPLU G|QeU*POHUGHNL (
oRN VD\OGD RUJDQLN VLVWHPGH KD\DWL |QHP
NDSVDPOO ELU GHNLOGH DQODUOOPEWM§asaRUJIDQL
YH EL\RORMLN |]QIPHQ MBHIN ILQ L Q UaJND 1| § HEPLGDLHRILLWN
WDXWRPHU GHQJHOHULQL DUDUWOUPDN GHQJH |
RUDQODUOQO D\OUW HWPHN |QHPOL ELU oD
TautomelOHGURHJDQLN ELOHGULNOHULQ NDQWLWDWLI
etkileyebilir ve genellikle denge halindeki formlardan birinin mutlak
konsantrasyonunéia KHVDSODPDODUGD IDUNOOOONODUD

7DXWRPHU RUDQODUOQOQ GR+UX ELU UGHN
|QHPOLGLU 0+*QNe RUJDQLN ELOHUGULNOHU \DOQO]I
olarak belirgin kimyasal, biyolojik, spektroskopik ve fizikokimyasal
|JHOOLNOHU J|VWHUHELOLU 'HQJH NDUOuOPO
RUDQODUOQO EHOLUOMHPHWXOH WDbWPERI ODH GDN
GD+O0OOP «]HULQGHNL HWNLVLQL LQFHOHPHN Lol
basit veya heterosiklik org@ LN ELOHUGLN O H U D&HN-CHI G H QUL
PDOHLN KLGUD]JLW-9|OWLGHUIKPEWMUKXP ODUDQGI
GH<LUGLPOHU J|JOHPOHQPLUWLU %X VSHNWUDO
DUDVOQGDNL GHQJHGHNL WDXWRPHULN ND\PDGI
EXQODUGDQ ELUL Q3W-HHPRGHINN ACIQGQDHUWHQLN E
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Maleik Hidrazitn <DSO YH g]HOOLNOHUL

Maleik hidrazit CHNLOON RODUDN \OOOQGD VH
ELWNL E«\*PHVLQU EODUIDQNKILEIWQOHPH dHWHQH
NHUIHGLOGL 6FKRH%$588)H +RIIPDQQ

(0] (0]

|

| leH NH
A\ | IlIH
[ 11

|
0] (n
UHNRIMaleik hLGUD]LWLQ PRQWWlWMMWUL

Maleik anhiditin hidrazine KLGUDW o|]JHOWLYH\OH f &+
reaksiyonundanNROD\OONOD HOGH HGLOHELOHQ YH VX
hidrojen atomu verip P\Ol ELU PRQRED]LN DVda¥x JLEL
KLGUD]LWLQ ED]O ILILNVHO |JHOOLNOHUL 7DEOR
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7DEOH ODOHLN +LGUD]LWLQ %D]® )LILNVHO

,83%& $GO 6-hidroksi-2H-piridazin-3-on ()
1,2-dihidropiridazin-3,6-dion (I1)

.LP\DVDO )RU C4HaN20O:

OROHN+O $+0 112.09

CAS No I: [10071-13-3]
II: [123-33-1]

'Ou *|UeQ-0 %H\D] UHQNOL NULVW
6 X J /W S+ f

L] L] L) N
dil-Q-Uo (4.1 g/Lt), HekzanToluen(<0.001
g/Lt)

$ONDOLOHUOH WX]OTL
DVLGLN Y H EDJLN
NDUDUOOGOU
+LGUROL]H NDUWO
Je0oO-

RNVLWOH\LFL DMD
D\Wwouwdubdodu

YH DJRW vDoOQOU
Asitlik (pKa) 5.62

(ULPH 1RNWD f &ec)

.DUDUOOOON

Maleik HidraziW OH gOJLOL 7DXWRPHULN dDOOGPDODU

ODOHLN KLGUD]LWLQ \DSOVO YH WDXWRPHL
oDOOUPDODUOQ MEQsHWH., RODP280, WaXian vd., 1991:17,
Hoffmann vd.1991:321, Burton vd., 1993,331

ODOHLN KLGUD]LW PROHN*OOHULQLQ XUDVLC
ELU SXULQ DQDOR+X 2 DWRPX DUDFOOO+06\OD ¢
ED] oLIWOHUL ROXUWXUDQ ELU SLULPLGLQ DQ
ROXUXPX RODUDN KDUHNHW HGodian® veFRréell. |QH
1972249, Cradwick, 1975:774 Maleik hidrazitin tautomeridorPODUO QO Q
IDUNOO o0]|]*F*OHUGHNL NDUDUOOOO+O Q+NOHH
NO]JOO|WHVL WHNQLNOHU ,5 JLEL VSHNWURVNR
gazID]ODUOQGD WHVSLW HGLOPLUWLU

d|]J*F*GHNL WDXWRPHU L]JRPHUOHULQLQ NDUL
DUDVOQGDNL HWNQONmUP H OED WOXGMRPHULN \DS(
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JHQHOOLNOH NXDQWXP NLP\DV@a&auldkdyy D&5,0DPDC
2009:716, Dwari vd., 2010:841)f H WDXWRPHULN NDUDUOOOO+-
VON NXOODQ@®E R QOXNWRR N VIRRIQ (@8Qakhok ®iU L V L
2019:7956, Jana vd., 2018:8429, Umadevi vd., 2015:1848)X \|QWHP
tautometOHUPH®HHINIWP RGLQDPLN IRQNVL\RQODUO o]]
IRUPODUOQ NDUDUO O® DN ©]® Wl R 6 HNHUHYWHN U [ «
ELOJLVD\DU VLP«ODV\I\RQXOLEQHautaddZ&wo DQDE
PHNDQL]PDVOQO DUDOWBDNWDEAWLQ NXOODQO

.DWO PDOHLN KLGUD]LWL @ RapahghBiikéd il JPL N
1958:217, Morzyk, 2007:121))V SHNWURVNRSLOHUL NXOODQOOC
LQFHOHQPLUWLU dHUGULWOlise dJYH pekira@KkapisG HNL
iyonizasyon sabitleri (Miller vd., 1956:1510, Barlin, 1974:119Baman
spektroskopisi(Maillols vd., 1969:1491 ve Q*NOPBIQ\HWLN UH]JRQI
(Ohashi vd., 1964:970, Katritzky ve Waring, 1694:1528)XO0ODQOODU
karakterize ediP L 0 WIRU speNWURVNRSLNO o BI® Okafed OD U
VSHNWURPHWUHVL+4Qr@DZQIDGD[BmJ-\MM‘GLDﬂuLPOHUL(
halindeki maleik hidrazitn YDU O O +NDIQ @D ® @IID@WWHQJPLUWL
<DSOODQ EX WeP GHQH\VHO oDOO(PmRibUGDQ
hidrazitin monchidroksi tautomeri olarakda YDU ROGX+X VRQX
varCRD aW O U

5HYD YH DUNDGDUOPRD@HLN KO@GODREW ELOHUL
PDWULY L]JRODV\RQ WHNQL+L YH NXDQWXP NLP\D
NXOODQOODU DndKQ BHIRMEYG LWIDHKWRPHULQLQ WHF
HQ N DIRWPXO Q) @ikidroksi ve dikeR IRUPODUOQOQ HQH
(QCISD seviyesinde) 20 kJ mbIGHQ GDKD \«N\dél R OB X+ XG@IX H
hesaplaG O ®ddik hidrazitn 89 O 0 O Qi kiRZDvedizasyonG | Qe+l « P
VeUHFLQL L Q 8un\af&hPHiri(l Wk&chidroksi formunu dihidroksi
WDXWRPHUH G|Q«GW+UHQ, [GLLG BIR NAHi@iaMiIRideX W U D
UHRL®|Q«u+P RODUDN. DoONODQPOUWOU

o
uv N A ) H )
NH HO N ’}‘_N+\ [ —— N—N |
\N/ / H/
o H-O H—O

d|h|drok5| monohidroksi L H _ amino maleimid

UHNIMNOKLGURNVL IRUPXQ 89 ND\QDNOO.DPLQR PDC

6KDEDQLDQ YH HNLELU ")7\6D00QGmDVO RODU
KLGUD]LWLQ WDXWRPHUOH]LIP]OQ QGB OWH & HQH B
ROPD\DQ o|]*F* WHWUDKLGURIXUDQ SRODU DSl
o|]*F¢ GLPHWLO V<OIRNVLW SRODU DSURWLN o]
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VHOLOPLUG 0|]*F*OHUGH 3&0 PRGHOL NXOODQOOI
KLGUD]JLWLQ WDXW RPHAH\NWHELGOPD U W LWH NG ® EH
IDUNOO o0]|]*F*OHUGHNL HQHUML NDUubODuwOUP
MH_ formunun GL+HU IRUPODUGDQ GDKD NDUDUOO® RO
ID]OQGDNL WeP WDXWRPHULHBLOMNDWMHIO OO0ON
MH.dir., 3RODU o]|]*F*OHULQ JD] ID]OQD NO\DVOD
WDXWRPHUOH U LBQUL\QONBROUODLAOPLG QO U d|]Fe H
IDJ]OQGDNL WDXWRPHUOHULQ NDUDUOOOON VvOU
ROGX+X YXUJXODQPOuwoOU

o OH

MHg4 MH5
UHNL'®7 oD O §Glambiaikchidrazitin tautomerleri.

+RIPDQQ YH DUNDGDUuODUO WDUDIOQGDQ
\DSOVO YH WDXWRPHULN |JHOOLNOHUL NXDQWXF
7DXWRPHUOHULQ PROHN<OHU JHRPGHWBIGL YH N
ED] NePHOHUL NXOODQOODUDN EHOLUOHQGL d]
* ]JHULQGHNL HWNLVL NXDQWXP NLP\DVDO VeUHN
ID]OQGD HQ NDUDUOO - PIRSRNHAV R RDIRXW BB RN V LR
o|]]JHOWLGH NDUUOODUWOUOODELOLU |QHPH VDK
UDSRU HGLOPLUWLU

%XUWRQ YH DUNDGDUO D U, GariliDHitEariirQgad Q
ID]JOQGD YH VXOX 0o|]]JHOWLGHNL WDXWRPHULN
VXQXOPXUWXU 6XOX o|]]JHOWLGH WDXWRPHU SR
YHULOHULQLQ NXOODQOPO wbDuwdOuboprPOdU YH H
NDUGOODUWOUOOPOUWDOU <eNVHN Ge+]H\GH HOH|
W+ U O WHIUEHY W KRHR/@ISND-mPDODUO VROYDVIRQ HW
LoLQ KHP PROHN+*OHU GLQDPLN VLP+-ODV\RQODUC
ELUOHUOWLULOPLUWLU +HP JD] ID]OQGD -KHP Gt
PRQRNHWR WDXWRPHULQLQ % EDVNOQ ROGX=+:
HWNLVLQLQ GLNHWR IRUPXQX & |QFHOLNOL RC
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KHU LNL IRUPXQ GD 0|]JHOWLGH J|JOHPOHQHELOH
HVDVHQ EXOXQPDGO+0O YH PHYFXW GHQH\VHC
ELOGLULOPLUWLU

6218d

Maleik hidrazit n NOHLN ED]ODUD EHQ]H WidéadKdsNLO GH
monoketo veya dihidroksi \DSOVDO JRUWRGER) IDUNOO WDX
sergiler Deneyselve teorik 0 D O O 0 P D @ibrbksi Mé&QkBtatautomer
(B) QLQ NDWO KDOGH o|]JHOWLGH Yéh NDUDDE®M
J|UeQGe++Q+ YROEBDXANX@E J|VWH U@UWHKeto GLKLGUR
form O D U @&y€iiyetinin daha az R O G XJ4 X W H U Bhekvéskdpik
oDOO &My % QLQ SRODU o0|]*FeOHUGH WHUFL
NR\PXUWXU EX GD D\QO KLEULGL]DV\RQ WLSLQG
ELU UHINMWIGNHU D UR O BXB KXW IKLUSTRAOH | L\ O H P@ad VW H N C
o|]*FO0HY) ID]OQD QD]DUHQ W+P WDRWWPHMPOK WI
Maleik hidrazitin B tautomerinin 89 O 1 O Q@ DNPamMiénaleimid
tautomerie UHWWL=+L J|UsOPaW-U
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g=(7

.DSDOO RUWDPODUGD X]XQ VeUHOL UDG\DV\
VD+00+OQD ]DUDU. YHUE LROWPW N VABULGED HQ oRN
UDG\DV\RQODU 5DGRQ JD]O YH (OFHING\RUR P DI\ HEW C
LoOHULQH VO]DUDN ELULNLU (OHNWULNOH oDOC(
alan yayarlar. 5DGRQ JD]® DNFL+HU NDQVHUL ROXUGXP
HWNHQGLU (OHNWURPDQ\HWLN DODQODUD X]XGQ
DoDELOPHNWHGLU ¢g+UHQLP KD\DWODUOQOQ |C
GHUVOLNOHULQGH JHOLUHQ |+UHQFLOHULQ UD
EHOLUOHQPHVL Ee\eN | BUIHPHSW]QHDW P HE X WHIBLWIW O U F
8UDN hQLYHUVLWHVLYQGH |+UHQLP J|JUHQ |[+UH
GHUVOLNOHUGH 5DGRQ JD]® NRQVDQWUDV\RQO
GH+HUOHULQLQ EHOLUOHQPHVL XOXVDO YH
NDUGOODUWOUOOPDVO YH LG4 VD+0O+O YH JeYHC(
/ILWHUDW+U LQFHOHQGL+-LQGH 8uDN hQLYHUVLYV
|O0*POHULQLQ YH <OOOON (WNLQ 'R] (GGH=+HU
\DSO0GH+O ELU DUDUWOUPD\D UDVWODQOOPDPO
Anahtar Kelimelert 5DGRQ *D]O (OHNWURPDQ\HWLN $0DQ <t
g+UHQFL

*a35@gU

5DG\DV\RQXQ JHQHOOLNOH PHGLNDO ND\QDN
EXOXQPDNWDGOU gQVDQ \DSOPO \DSD\ UDG\DV\
KLIPHWOHULQGHG)\RIGFOMINCEFHULPOHULQGH UDG\D
IDJODGOU +DVWDOONODUOQ WHUKLV YH WHGD"
NXOODQOPOQ \D\IJOQODUPDVO\OD ELUOLNWH KF
JJUs*QW+*OHPH KL]JPHWL DODQ KDVWDODUOQ UDG
5DG\DV\RQD Dubud PDUX] NDOPDQOQ JHUL
EXOXQPDNWDGOU 6D+OON KL]JPHWOHULQGH ELL
obOoduDQODUOQDOQ UDG\DVI\RQGDQ NRUXQPDVO
ROPDOOGOU %X QHGHQOH WOEEL JHUHNOLOI
JJUsQW+*OHPH WHNQLNOHULQLQ NXOODQOOPDPDV
DOOQPDVO GHQHWLPOHULQ ]DPDQOQGD \DSOOP
DUWOUOOPDVO JLEL |QOHPOHU DOOQPD\D oD0OO
JHOLUWLULOPHVL LoLQ VDGHFH VD+OON KL]PHW
GH+LO GR=DO YH\D \DSD\ We¢P UDG\DV\RQ ND\C
(PLN|QHO 7+UNPHQ YH 7HNLQ

ORGHUQ oDOOUPD RUWDPODUOQGD \DUDQDQ
ELUH\OHULQ VRV\DO \DubPODUO YH VD+OONODUC(
ROXUWXUPDNWDGOH|] . DRI X¥GX oDOOUGPD RUWDPO
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H+LWLP NXUXPQADHOLYH EXH GHHUWHNQRORMLN DO
NDPS«VOHUL YH ELQDODUDHNQRORND WGOR F®D QWT
JHOLGPHNWH ID\GDODU VD+-ODPDNWDGOU $QFD
VD+00+O ¢«]JHULQGH ROXPVX] HWNLOHUL GH ROPI
Vek®IL RODUDN KD\DWOPO]OQ KHU DODQOQGD
JHOPHNWHGLUWd, @PA3N BDHEADVIRQ J+«QO+N \DUDP L
JHUHN HYOHU JHUHN RNXOODU JHUHNVH VD=+O(
UDG\RDNWLI DWON ND\QDNODUOQGDQ ELUYL RODL
2023). Radyasyon iyonize ve iyonize olmayaadyasyon olarak ikiye
D\UOOPDNWD YH NDSDOO RUWDPODUGD PDUX]L\
Tekin, 2023%). 5DG\DV\RQ \DubPOPO]OQ ELU SDUoDVO
ND\QDNODUOQGDQ ND\QDNODQDQ YH WHNQROR
UDG\DV\RQD V*UHNOL RODUDN PDUX] KDOO\RUX]

5DGRQ JD]O L\RQL]H UDG\DV\RQ ND\QDNODUO
ER]XQPDVO VRQXFX RUWD\D oONDU <HU DOWOQ
ioOHULQH Q-«IX] HAKW ¥BIUBIDU UNDIAR @%JD]O NRQVD
VHYL\HOHUH XODuOUVD L Q¥DQRIZD.5OGR@MQDD]DU
DWPRVIHUH \D\OOOUNHQ ELQDODUGDNL oDWODL!
GOuOQGD UDGRQ JD]O ELQD oHEDWYQQ GIH URNQXQ
ROGX+XQGD NDSO YH SHQFHUHOHUGHQ ELQD L
2019 5DGRQ JD]O KDYDGDQ D+OU ROGX=+X LoLQ
5DGRQ \HUGHQ FP PHVDIHGH NDOOU +DYDOI
GXUXPODUGD 5DGRQ JD]O PLNWDUO WHMMWLNHOL
DOPD LOH DNFL+HUOHUH JLUHQ 5DGRQ JD]® DO
L\RQL]DV\RQD QHGHQ ROXU %X GD KeFUHOHULC
QHGHQ RODELOLU YH DNFL+HU (NPOQV WL QBOR®D
2022.

,&53 80XVODUDUDVO 5DG\DVI\RQGDQ .RUXQF
7*UNL\H $WRP (QHUMLVL .XUXPX ELQDODUGD 5
Bg/m RODUDN EHOH2U OH@PWDGWDWOON gUJeWe LVH 5
GH+HUL RODEBNOLUBFH @I BRI U

Elektromanyetik Alan (EMA) iyonize olmayan radyasyondur ve
(0$7\D \DuDPOPO] ER\XQFD \R+XQ ELU GHNLOGH
HOHNWULNOL FLKD]ODU (0$ \D\PDNWDGOUW %D] L
PRGHPOHUL ELOJLVD\DUODU (0$ NDODPQODQ LED@D
D+UOVO EDO G|QPHVL NDOS ULWPLQL HWNLO|
VRUXQODUOQD \RO OD¢W@eOY HLEOE NUBEOLGWUL DU D
g\RQODUWOUOFO 20PD\DQ 5DG\DV\RQGDQ .RUXQF
LoLQ VOQOU GH+HUO M/mi1800 00+ MMGHH 9 P RODULI
EHOLUOHPLGWLU

<«NVHN PLNWDUGD VROXQDQ 5DGRQ JD]OQO
KDVVDVL\HWL \eNVHN RODQ NLULOHUGH FLGGL
bilinmektedir. %X QHGHQOH «QLYHUVLWH |+UHQFLOHL
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GHUVOLNOHUGH 5DGRQ JD]® NRQVDQWUDV\RQXQ
Ee\¢eN |QHP WHUNLO HWPHNWHGLU

%X DPDoOD EX DUDuUWOUPDGD 8U4DN hQLYHU
JJUG*NOHUL GHUVOLNOHUGH 5DGRQ JD]O YH (0%
XOXVODUDUDVO NDEXO HGLOHQ VOQOU GH=+HUO
JeYHQOL=+L \| DBH@MGEHEOPHYVL DPDoODQPDNWDG

0$7(5<$/ 9( <g17(0

%X DUDUWOUPD 7h%e7$. $ hQLYHUVLWH
SBURMHVLQGHQ W+UHWLOPLUWLBUBURMMPIR LoL Qb
hQLYHUVLWHYYEKHI®BLOORPOHUL (WLN . XUXOXTQGD
(Karar No: 2023/05).5DGRQ JD]O |Oo«POHUL SURMH E
$LUWKLQJIV &RUHQWLXP +RPH 5DGRQ JD] GHGF
gOo0*P GR+UXOX+XQX DUWOUPDN LoLQ 5DGRQ G
ER\XQFD EHNOHWLOPLGWLU 'HUVOLNOHU +0 J*Q
SHUGHOHU NDSDOO WXWXOPXUWXU 5DGRQ GHGH
UHNLOGH \HUOHUGUWLULOPLUWLU ho JeQ VRQX(
NRQVDQWUDV\RQ GH+HUL R GHUVOL=+U&or6DGRQ
|Oo*POHUL ELQDODUOQ ]JHPLQ ELULQFL YH LN
JHUOHNOHOWILQDDGEPDNWLWeP GHUVOLNOHULQ 5D
GH+HUOHULQLQ RUWBOBRMV G HG B UL RIOIDUDNQ D O
5DGRQ NRQVDQWUDV\RQX GH+HUOHUL NXOODQO!
(WNLQ (UGH<(MU GR{+HUOHUL KHVDSODQPOuwOU

(0$ |[Oo*POHUL ([WHFK (OHNWURPDQ\HW|
LOH NOVIDQUOMN QPR o+POHU UGUHNOL @érslikidriiiko HNOH U
NJUHVLQGH YH RDWIND@QQGEGDDUDOONOO GDNLND
(0$ |Oo+POHUL -AdPRX 0 DYWL UO DUDWRIQGD \D
|OosP QRNWDVOQGD GDNLNDOON VeUHGH WRS(
|Oo*PeQ RUWDODPDVO R QRNWDQOQ (0$ GH+HUL |
(0$ GH+HUOHULQLQ RUWDODPDVO R GHUVOL=+LQ (

(0$ |Oo0+POHUL \HUGHQ FP \eNVHNOLNW
JHUOHNOHUWLGDEPNDWIWOHULQ DOOQPDVOQOQ
GH+HUOHULQGHNL DQOON \eNVHOPH YH GeGPF
HWNLOHPHPHVL LolLQ ,&1,53 WDUD(M@MGEQ EHO
(PLN|QHO

'"HUVOLNOHUGH |Oo0+POHUL DEeRikD®an(0$ G
Maksimum (Emax), Elektrik Alan Ortalama (Eort), Manyetik Alan
ODNVLPXP %PD[ YH ODQ\HWLN $0DQ 2UWDOD
'"HUVOLNOHUGH JHUOHNOHUWLULOHQ (0% |Oo0+PC
]JDPDQODUGD JHUOHNOHUWLULOPLGWLU
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BULGULAR

S8UDNQLYHUVLWHVLIQGHMNAHEBUVWILNQEBH QG H5D
(0$ |O0+POHUL O0¢KHQGLVOLN )DNeOWHVL 70s
JDN¢eOWHVL (+LWLP )DN*OWHVL )HQ (GHEL\DW
%LOLPOHU )DN«@WMYLN GRMIDPOHU OHVOHN <
ELQDODUOQOQ GHUVOLNOHULQGH YH OHUNH] |+U

5DGRQ JD]O |O0*POHULQGH HQ \eNVHN YH
NRQVDQWUDV\RX@*O3D: B BB UKL@QDODUOQ RUW
GH+HUOHUL YBEO®H YHULOPLGWLU

7TDEOR (Q \eNVHN 5DGRQ JD]O GH+HUL |O0*OHQ ELQ!
*h=(/ 631%$7/%$5 )$.h/7(6g
=(0gl1 .$7 ) i
(Bq/m3) KAT-1 (Bg/m3) KAT -2 (Bg/m3)
'(56/@-1 82 63 53
'(56/@:2 80 56 58
'(56/2-3 75 a7 37
ORTALAMA 79 55,3 49,3
%ol$
ORTALAMASI 51,2
7TDEOR (Q GeU*N 5DGRQ JD]O GH+HUL |O0*OHQ ELQD
626<$/ 7(.18. 0(6/(. <h.6(.2.8/8
=(0@gl1l .$7 ) )
(Bg/m3) KAT-1 (Bg/m3) | KAT-2 (Bg/m3)
'(56/@-1 20 6 10
'"(56/@:2 18 7 14
'(56/9-3 14
ORTALAMA 19 9 12
%ol$
ORTALAMASI 13,3
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Tablo3: T+P ELQDRODVWD@DPD 5DGRQ GH+HUOHUL

"(56/0./(5081 %8/81'808 %@1$/$5,1 257$/$0% 5%'21 '((
%ol$ 5DGRQ 'H+HUOHUL
Oh+(1'g6/@. )$.h/7(60 15,7
7,3 )%$.h/7(69 35,3
*h=(/ 6$1%$7/$5 )$.h/7(64g 51,2
(6872).h/7(6@ 27,1
Y(1L ((%e<$7 )$.h/7(60 34,1
2.796%$'g 9( 2'$50 %a/a0/ 31,6
626<%$/ 7(.1g. 0<2 13,3

%LQDODUDOQ RUWDODPD 5DGRQ JD]O GH=HL
|+UHQLP JJUHQ JHQOOHULQ 5DGRQ JD]OQD PDUX
\OOBWNLQ GR] HUGH+HUL <('( KHVD®GEQPDVO!
LoLOLQDODUDQ <('( GH+HUOHUL 7DEOR 9fGH YHU

7DEOR %\ BQYNLQ GREH4BUOHUL <('(

%ol$ sdo <,//,. (7.1 '2= (0'(6(5 <('( '(6(5/(5

%o ls 6$%7 odol $/,1$&%. <,
(7.1 '2=
Oh+(1'¢6/@8. )$.h/7(6g 0,11 mSv
7,3 )$.h/7(6@ 0,25 mSv
*h=(/ 6$1$7/$5 )$.h/7(6¢ 0,36 mSv
(68700 )$.h/7(6@ 0,19 mSv
)(1 ((%e<$7 )$.h/7 (60 0,24 mSv
0.726%'g 9( 2'$59 %a/a0/ 0,22 mSv
626<%/ 7(.18. 0<2 0,09 mSv
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EMA [O0+POHUL LoLQ HQ \eNVHN YH HQ G+i*N
|00+OHQ ELQDODUOQ YH W+P ELQDODUOQ RUWD(
fGH YHULOPLGWLU

Tablo5: (Q \eNVHNGH$HUL |[O0*OHQ ELQD®¥M«HBOWDIODP
(68720 )$.h/7(6@

Emax (mVm) Eort (mV/m) Bmax (mA'm) Bort (mA/m)
Zemin 836,6 17,4 0,02 0,01
Kat 1 400,8 10,1 1 0,03
Kat 2 363,2 13,3 0,3 0,02
Ortalama 533,5 13,6 0,4 0,02

Tablo6:(Q GeUu*N (0$ GH+HUOHUL |O0*OHQ ELQDQOQ RU

*h=(/ 6$1$7/$p$.h/7(62
Emax (mVVm) | Eort (mVm) | Bmax (mA/m) | Bort (mA/m)
Zemin 10,1 6,9 0,02 0,01
Kat 1 32,6 16,5 0,09 0,03
Kat 2 28,9 13,9 0,06 0,01
Kat 3 22,3 6,6 0,04 0,01
Ortalama 23,4 10,9 0,05 0,01

7DEOR 7P ELQDODUOQ RUWDODPD (0$ GH-=

E B
vy | Eortmym) | SRR Bort (mamm)

Y(1 ("(%e<$

)$.h/7(60 | 2072 93,6 0,6 0,1
2.796%'g 9

7'$50

%olo0/(5| 1689 17 0,2 0,03
)$.h/7(68

*h:(/
SANATLAR 23.4 10,9 0.05 0,01
)$.h/7 (68
Oh+(1'26/@

)$.h/7(62 57,5 30,4 0,1 0,01

(60720

)$.h/7(6p | 2399 13,6 0,4 0,02

SOSYAL
7(.1p. 0<2| 2095 74,9 0,5 0,15
MERKEZ
.h7h3+s1(| 2648 8,9 0,9 0,08
ORTALAMA 237,8 356 04 0.05
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6218d 9( g1(58/(5

5DGRQ JD]OQOQ DNFL+HU NDQVHUL ROXUXP X
ROGX+X ELOGPFURWGYHLOQBHOP QLYHUVLWHOHUGH
JJUHQ |+UHQFLOHULQ |+UHQLP JJUG*NOHUL G
NRQVDQWUDV\RQ GH=+HUG®GHWUN QLGH FE HVOH. WNOLHXQ RHHN
hONHPL]JGHNL ED]® <«QLYHUVLWHOHULPL]GH EL
EHOLUOHRPDGWRW] 7HNQLN hQLYHUVLWHVL .DQX
.+0*N|PHUR+OX 6*Woe @gPDP hQLYHUVLWHVL $Y1
. 20*N|QGHU *LUHVXQ hQLYHUVLWHVL .DPSeVe 0pe)
2NDQ hQLYHUVLWHVL .DPSevVe . XODOO *.QD\ YH
.RFDWHSH hQLYHUVLWHVL .DPSeVe *ePe(l YH <L
|O0*OHQ 5DGRQ JD]O NRQVDQWUDV\RQODUO VOQ

%X DUDUGWOIWDWRRGBEQ RUWDODPD 5DGRQ JD]O
GH+HUOHUL XOXVDO YHUREBBVPOWNEHXBXOBDUQ C
(Q \eNVHN RUWDODPD 5DGRQ GH+HUL *«]HO 6DQTL
%T P RODUDN |[BX+OPQXIOWOUPDGD GHUVOLNOHUC
5DGRQ GH+HUL GH *+]HO 6DQDWODU )DN<OWHVL
%T P RODUDN |O0*OP«GWeU %X GH=+HU :+27QXQ \
GH+*HULQH*PH@® @G QODWODU )DN«OWHVL %LQDVO ¢
HVNL ELQDVOGOU <*NVHN 5DGRQ GH+HUOHULQL
EX RODELOLU %X ELQD LoLQ 5BCRY-FR][DORPVI
DoboQPDOOGOU

5DGRQ RUWDODPD NRQVDQWUDVI\RQXQXQ HQ
ROGX=+X ELQD % VHNQIONH % ROLPOHU 0<2 ELQDV

70S )DN*OWHVL %LQDVOQOQ VRQ \OOODUGLE
NDWOQGD EXOXQDQ ELU GHUVOLNWH GH $PIL
\eNVHN GH+HUGH |O0+OP<GW-U %T P %X GH
SHQFHUH YDUGOU 'HUVOL+LQ KDYDODQGOUPD NI

(WNLQ GR] GRNXODUOPO]OQ DOGO+0O GR]IXQ
ULVNL EHOLUWLU <O0OOON HWNLQ GR] HUGH=+H
UDG\DV\RQ ND\QDNODUOQGDQ \D\OODQ dubdooDU
DODFD+0 UDG\DVWVYR®QUI GRIXGXWOP®HLQD LoL <('(
GH+HUOHULQLQ KHVDSODQPDVO GHUVOLNOHUGI
5DGRQ PDUX]JL\HWOHULQLQ EHOLUOHQPHVL Dc
HWPHNWHGLU %LQDODUOQ <('( GH+HUOHUL

<('"( &) ' W IRUP+«O+ LOH KHRWIPSOBEGPOUWOU
C (Rn): Radon konsantrasyonu (Bg/m3),

) 5DGRQ LOH ER]XQPD +U+sQOHUL DUDVOQGDNL G|
' 'R] G|Q+tG+P NDWVD\OVO

W %LQD LoHULVLQGH ELU \ODOGD RUWDODPD JHol
'HQJH IDNW]|U- 'RDW¥ DACPY @ (SVishat)[(Bg/m3)

R O D U D N rivanag ® D@sddatierig saablarak DOO QPO uw O U
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7DEOR JGHGHs(HUOBULP6Y DUDOO+OQGD EXO
EQ \*NVHN <('( GH+HUL RBONO DO H) D N HIOVED/Q Q G H
<('( GH+HUL LVH P6%LQOPMO ARV VD @HN 0<2
ROXQPXIMXUhQLYHUVLWHVL ELQDODUOQGD YH
<('( GH+HUOHUL XOXVODPYW XCHX¥XWHODW DIWP DO WO C

5DGRQ JD]OoNPOO@POPW]GOU $QFDN GDKD
LoLQ WHGELUOHU DOOQPDVO VD+OON LoLQ FLGG
NRQVDQWUDVI\RQXQX PLQLPXPD LQGLUPHN LoLQ I

x %LQD \DSO PDO]JHPHOHULQLQ UDG\R

\DSOOPDAR®DW\RQ LOH ELQDODUOQ
engellenmelidir.
6X YH GR+DOJD] VLVWHPOHUL SHUL\RGLN
%LQDODUGDNL KDYDODQGOUPD VLVWHPO
(VNL ELQDODUOQ NOUON YH oDWODNODU
.DSD0O® RUWDPODUGD oDOOUDQODUD
NRQXVXQGD H+LWLP YHULOPHOLGLU

X X X X

(037QO6WD+00+D ROXPVX] HWNLOHUL ELOLC
FLKD]JODUOQ VvD\OVOQOQ J*QGH J+QH DUWPDVOD
GD WHKGLW HGHU GXUXPL VIMOHFOHWIRL]GH (0%
JHUOHNOHUOWLWIOORL{WHQ hQLYHUVLWHVL .DPSeV
2022),5HFHS 7D\\LS (UGR+DQ hQLYHUVLWHVL .DPS»)
2Q|Q* hQLYHUVLWHVL .DPSeVe .DUDGDwEg]GHPLL
hQLYHUVLWHVL .DPS+Ve <|UeN dDP YH &DQED]
(0$ GH+HUOHUL \DVDO VOQOUODUOQ DOWOQGD |

%X DUDUWOUPDGD GD 8G4DN hQLYHUVLWHVL
GH+HUOHUL GEYBOOWUOQOUDOW®OQGEHOHUIPHGW « U

P9 P DUDVOQGD GH=LUPHNWHsGistha Eriek O R
GH+HUL P9 P LOH (*LWLP DN OWHVLYQGH H
P9 P LOH *«]HO 6DQDWODU )D %fPOW KBHHIUGH Qo 66
09P$ P DUDVOQGD GH+LUPHNWHGLU (Q \*NVHN ¢
PHUNH] |+UHQFL N*W+SKDQHVLQGH HQ GeUu*N %P
J)DN¢eOWHVLQGH |O0+*OP«iW+U

%X DUDUWOUPDGD (PD[ YH %PD[ RODUDN |O

P9 P YH P$ P LOH PHUNH] |*+UHQFL NeW+SK
bilgisayarlaUO Q ROGX+X E|O+PGH |O0+OP«GWeU g+UHC
]JDPDQ JHOLUGLNOHUL LoLQ ELOJLVD\DUODUOQ
\|QHOLN oDOOuUPD \DSOOPDVO JHUHNPHNWHGLU

84DN hQLYHUVLWHVLYQGHNL )DN<OWH YH
derslikleriin ROGX+X ELQDODUOQ (0$ GH+HUOHULQLQ
DOWOQGD ROPDVO L\L ELU VRQX0o RODUDN GeU-
VeUHOL PDUX]JL\HWLQ LQVDQ VD+:00+0QGD \DUTL
GelUGeQ+OPHVL JHUBSPBNWMHGEGH]JL\HWL D]DOWPDN |
YHULOHQ |QHULOHULQ JHUOHNOHUWLULOPHVL ID\
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x .XOODQOOPD\DQFLKOHNDVWULNDEDWOOPDO
OHNLOPHOLGLU

X ODVDeVWe ELOJLVD\DUODU LoLQ GeG*N U]
NXOODQOOPDOO \D GD HNUDQ ILOWUHVL

x IDSWRSODU GDUMOO® ELU GHNLOGH NXOOI
uzak mesaHGH EXOXQXOPDOOGOU

X %LQDODUGDNL (OHNWURPDQ\HWLN $0DQ
\DSOOPDOOGOU *HUHNOL ROPDVO KDOLC

%X DUDUWOUPDGD GHUVOLNOHUGH |O0+*OHQ !
(0$ GH+-HUOHUL \DVDO ¥ XQUDEDmURDUBIOW® Q8 D6
VD+OON ULVNL ROXUPDGO=+O Ge+0+*Q+OHELOLU $
DUWPDVO YH ELQDODUOQ \DUODQPDVOU@HGHQL\
(0$ GH+HUOHUL SHUL\RGLN RODUDN |Oo0+OPH
.DPS«V.QGHNYOLNOHULQ BDIGXX{ X ¥YPOWWIG PO -«F
\OOoGD ELU \DSOOPDVO |[QHULOPHNWHGLU
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g=(7

'LIHUDQVL\HO GHQNOMPOHU D ¥/IOR BEDIGEEND S URE
GR+D ELOLPOHULQLQ W+P DODQODUOQGD oRN
PDWHPDWLNVHO PRGHOL RODUDN RUWD\D o0ON
GHQNOHPOHULQ NHVLQ 0|]*POHULQL YH\D \DNODZU
vVD\OVDO \|QWHPOHBQFHOL GW LR LEPIHUWDIQN L\HO
DQDOLWLN IRUPGD RODQ NHVLQ o0|]*POHUL PHYH
DQDOLWLN \|QWHPOHU NODVLN ROPD\DQ YH WHN
0|]*POHULQL EXOPDN LoLQ X\JXODQDPD] %X QHC
$WOU <|QWHPL +RPRWRSL 3HUWS.UEDV\RQ <|QV
<|QWHPL 'LIHUDQVL\HO '|Qe0*P <|QWHPL YE JLE
EXOPD \|QWHPOHUL ELOLQPH\HQ o|]*POHUL LQFH

Anahtar KelimeleroDY <DNODUGON d|]«P OH BDP*BiPhrame®ell WO D U O
DDY.

*a5@gU

0¢KHQGLVOLN ILJLN NLP\D¥DOLRQHUL H GLOBD LC
oONDQ oHULWOL WLSWHNL |QHPOadiSittREs®d PO HU
denklemler (ADD)ve NOVPL GLIHUDQVL\HOLGH@ NEOKMPOBRU
GH=H$D poblemleri NXOODQOODUDN PRGHOOHQHELOL
VHULVL \|QWHPL (XOHU \|QWHPL 'LIHDYVPQVL\HC
Runge . XWWD \|QWHPL B6RQOX )DUNODU \|QWHPL 9
$WOU <|QWHPL YE JLEL oHuLWOL \DUO DQDOLWL
oH U ADDOVe KDD WLSOH ED Gloou@@&@adSD problemlerinin

0|]*POHULQLQ QLWHO |JHOOLNOHULQL DUDGUWOUT
%LUORN \DNODGON YH VD\OVDO \|QWHP NDUF
JHUHNWLUHELOHFH+LQGHQ oHULWOL NODVLN R
0|]]PHGH \HWHGIHHGE® GIWN I$@IFDN GLIHUDQVL\HO C
ELU DOJRULWPD\D GD\D GBRY-+D B B 0DQ NoOREZ KL § « RFOPD
SDP OHU LoLQ \DUDUOO® \DNODUON 0|]*POHU VD+0OD
IRQNVL\RQODUORHOWHENGEH® WeUHYOHULQLQ E-\
JHUHNWLUPHPHVL EDNOPOQGIDSp'd&s Zhot @lekkik) L Q G H
GHYUHOHULQLQ PDWHPDWLNVHO PRGHOOHPHVLQ
SUREOHPOHULQL o|]PHN LoLQ 'LIHUD QDGOHDH'PQ i
\HQL ELU \DNODUON o0]|]*P EXOPDQLQ@WBREOJHD LDI¥A
NDSVvDPOO VvD\OVDO KHVDSODPDODU JHUHN\
D\WWONODUWOUPD YH\D SHUWXUEDWLRQ WHGLU
QLVSHWHQ JHQLu 6ebw BHrHWQJO8WREOHPOH
X\JXODQDELOPHVLGLU 'DKDVO ED]O \DNODUGUON
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olarak, DOY \DUGOPFO IRQNVL\RQODUO WDQOPODPD)
KHVDSODPD\O YH\D XYHQ EDQOQINRUXOODUO:!
gerektirmez. DDY oHULWOL GLIHUDQVL\HO GHQNOHP
NXOODQOODELOLU gURHEKXQ \|@DHPRIQUSIN X U P
GHQNOHPL LoLQ |]JGH+HU SUREOHPOHULQL ol]P
Gokdogan (201264 X\XPOX NHVLUOL GLIHUDQVL\HO GH
DDy \L JHOLUWLUGL

%X oDOOUPDGY \NODOQIOM]FD WHN DUDOONOO EI
SUREOHPOHULQH GH+LO D\QO ]DP DrAGHNHIHNLO H ¢
NRuUXooDUO LoHUHQ oRN DUDOONOO SUREOHP

X\DUOO\RUX]QLQ"' |QHULOHQ PRGLILNDV\RQXQ
esaslarG © U OlooR MV ®o DUDOAONOO WHNLO

PP RFtR':PREtQR LraPbx&; é:sd;é ta?
diferansiyel denkleminden
Qr;Lra dir; Lt
EDGODQJOo0 uDUWODUDOQGDQ YH

- u
QsEr;LQsFr;a Q‘:sEr;L—thFr;

QtEr;LtQtFr;a QUtEr LtQtFr;
JHoLG GDUWOD U O@WDD ORMXX DU FERNHPL GDKD
GLIHUDQVL\HO G|Q+UsPGPQWHPL LOH 0]]

$\UOFD
FORF:PEs;J':PEQPR LraPbx&; é:sd;é ta?
tekil diferansiyel denklemden
Qr;Lta Qir; Lt
EDGODQJOo0 uDUWODUOQGDQ YH
u ~ S
QsEr,)I(_tAQsFr,a Q‘.sEr,LAUt.sFr,
Qt Er; LEAQEF r;a Qlt Er,}WAQt Fr;
JHoLGO 4uDUWODUO QB0 R A XKD SIRIAD BIRN LQFHO
Bu problem, DY QLQ |QHULOHQ PRGLILNDV\RQX NXOOD
WHNQL+L GR=+UXID®H DHNG LLO HQY \®|N<PREQNIJUDIL+L
DUDNAGIHNLOGH YHULOHQ NNDUQ GRPEW@EWO L + L

tAEc-<o PDx&:;
QP LPPEA’ Es<-<s PD:sd;
tPEt <-<o PD:taAa

$\UOFD
P E-‘;PE?SB;Q””?‘R F:tPES;Q"PEtQR Lra PDx&; & :sd?
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diferansiyel denkleminden
N Qr;Lség':r;Lu
EDUODQJOO0 UDUWODUOQGDQ YH

su o«
QsEr; L—V QsFr;aQ'sEr; LwQ:sFr;

JHoLU uDUWO DU O®RK-DHbR 0 YSUDRE @ B PDAILED \ pQWRP
LOH LQFHOHQPLUWESDUDRBWBROD GVPl+P \|QWH

JREVQR Lra PD¥s&?
diferansiyel denklemi ve
QFs;Lra J:s;Ls
vOQdbu ubuwobUO LOH YHQLOH®-VEROUQWHPHL
DpubawouboprPOuwobuU

'LIHUDQVL\HO G|Qbb¥P |/ @QWHRMDUDN =KRX WDUDI
GHYUHOHULQLQ PDWHPDWLNVHO PRGHOOHPHVLC
GHQNOHPOHUH \DNODUGON 0|]*POHU EXOPDN Lol
\|QWHP EDYO®DX®IDovVOQOU NRUXOODADD BOWOQG
."'"f OHUL o|]PHN LoLQ HWNLOL \DN OY @fahtik\| QWHP
IRQNVL\RQODUOQ 7D\ORU VHULVLQH GD\DQPDVO(
YHULOHQ DQDOLWLN IRQNVL\RQODUOQ \HWHULQF
gerektirmez. Bunun yerine, @™ \DNODUON o|]*POHU KDWWD
NHVLQ o|]*POHU HOGH HWPHN LoLQ 7D\ORU VH
KHVDSODPDN LoLQ WHNUDUODPD IRUP<OOHUL VI
NLP\D P*KHQGLVOLN YH GL+HU GR+D @00BUP ¥®WQLO
YH LOHWLP NRGXOODUO\OD ELUOLNWH oRN D
PRGHOOHQLU gUQH=LQ oRN DUDOONOO GLIHUD
SUREOHPOHUL NXDQWXP PHNDQL=+L &i®k&OLN N
NeWOHOHUOH \«NOHQHQ LSOHULQ WLWUHULPL I
DUDVOQGDNL DNOUNDQ DNOUO NLP\DVDO NDWD
SUREOHPOHULQGH RUWD\D oONDU %LUORN \D]DU
olmayan denlOHPOHU Lo LYQHEDH\DDWYAQH®OU GH+HU SUREQO
LoL@Y'YH oHUGULWOL PRGLILNDV\RQODUOQO X\JI»
DUNDGDuODUO oHuLWwoOL VOQOU GH+HU SUREOH
LoLRQY 'QLQ \HQL ELU PR @haidmetEi\DIRQ QN UPHNWHG
(Mukhtarov \d., 202149 %X oDOOUPDQOQ WHPHOVOPDFO
JHoONRUXOODUO DOWOQGD oRN DUDOONOO WHNL
0|]*P+Q+* EXOPDN DYLQLIQO\BIQUNELU PRGLILNDV\RQ)>
%X \|QWHP \¢eNVHN GR+*UXOXN PLQLPXP KHVDSOL
JHUoOHNoL ROPD\DQ YDUVD\OPODUGDQ NDoOQPD
VD+ODW 7D\ORU VHULVLQL WDPDPHQ IDUNOO EL!
DQDOLWLN ELU \|QWHPGLU %X \|QWHPOH YHUL
LOLUNLOL ¥H yOIDPIVO6QOU NRUXOODUO QLKD\H)
0|]*P+Q*Q NDWVD\OODUO nRié2tihDoN ] €Ll HF H R DU B b1 [X(
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WHNUDUODPD GHQNOHPLQH G|Q+GiWeUsO+U %X
ROPD\DQ GLIHUDQVL\HO GHQNOHPOHULQ \DNODU
NHVLQ o0]|]*POHULQL HOGH HWPHN LoLQ \DUDUOO
WLSOHUL LolLQ wedégyDWV 0@ QDU GBHG-HJo SUREOHPOH
IDUNOO VvD\OVDO YH\D \DUO D QYO \EHNX\IXWBPOE
(Ayaz, 2004649; <«FHO Y H 0 X201QW6D, Mikhtarov vd. 2018B5;

Mukhtarov vd, 202149 20+DU YG OXNKWDURY Y
Aydemir vd, 2019:97 UHQ YH OXNKWDURY Mukhtarowg |W e« U N
2023:37; Allahverdiev ve Tuna, 2018:1; Gultekin ve Altinisik,2014:384;
Gultekin ve Altinisik, 2014:3L 'LIHUDQVL\HO GHQNOHPOHU
PHUWHEHGHQ VOQOU GH+HU SUREOHPOHUL GR=
OHULWOL ILIJLNVHO YH NLP\DVDO IHQRPHQOHUL |
GXUXPGD EX VvVOQOU GH+HU SUREOHPOHULQH
imkanVO]GOU %X QHGHQOH JeYHQLOLU ELU \DNOI
0|]*P*Q QLWHO GR+DVOQO DQODPDN LoLQ \HQL
y|]QHOLN DUWDQ ELU LOJL YDUSOQLQ6R® YWHBOY
JHQHOOHPHOHULQLQ o0]|]*P*QH X\JXODQPDVO E-\
Momami ve Noor (2007218 NODVLN GLIHUDQVL\HO G|Q-1
$GRPLDQ D\UOUWOUPD \|QWHPLQL YH KRPRWRSLI
IDUNOO DQDOLWLN WHNQLNOHU JJVWHUPLG YH []F
SUREOHPLQL o|]JHUNHQ EX \|QWHPOHUYHQ P\LDVOIMD
+DVVDQ Y R0oQAEUNNVHN PHUW HEH-6HHW SACREMH P O
O|JPHNOLRY '\L NXOODQGO +X@vIressry .GAOUVRBNDO
YH GR+UXVDWOWRBOGPBEWOUREQPROHULQL 70 YH $'0 \
X\IJXODG @0123Z5RDWHNLO ER]XOP X (SOA 0GR EBIWOH
0|]*POHULQL HO®M HWNX®OLDQ GO

Wazwaz(2002345 |JHO\“W VSN PHUWHEBHGH® 6DAOVDO o]]
HOGH HWPHN LoLQ GH=LGWLULOPLGO ELU D\UO
oDOOUPDIDPUGINODUON o0|]*POHUL -lYadvileHGLWO
problemlerinin spektral]HOOLNOHULQL LQFHOHPHN LoLQ N
JH Q H O OH 0 Wiukhia©w vd. W202149; Mukhtarov vd. 20185
Mukhtarov vd. 202MB019460. Boukary ve DUNDGDUODUO %R XN
20181476 G|UG*QF+ GHUHFHGHQ SDUDEROLN WLS N(
0|]PHN LBR®LDQ D\UOUOP NRWOBIPQ O®$ <

Kwami ve D UN D GEma@®DVd.(220208) G|UG+QF+ GADD'WFHGHQ
O|]PHN LAL @I$Q \HQL ELU PRGLILNDV\RQXQX WDC
GLNNDWH DOOQDQ &DD GbkQFR OBMHIMHFB G HGL HGGH -
GHQNOHPH G|Q+uW+UPH\H GD\DQPDRMWRMEIHU 0XN
ILJLN YH P<KHQG LR/DPPW\G HOFLHIRPIREGIH RUWD\D oON
SturmLiouville problemlerinin||GH+HUOHULQL YH |]JIRQNVL\RQ
LoLAY $IL NXOODQGO <+FHZD1816M), KHadkk sWriaydiR Y
6'3®RML o|]PHN DOWIQLQ \HQL ELU JHQHOOHPHVLQL
VOQOU NRuUXOODUOQOQ HN NRUXOODU YHULOG
EDNOPOQGDQ NODVLN VOQOU GH+-HUDSNREDHMPOH
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(20127),DDY \H YH NHVLUOL PHUWHEHGHQ GLIHUDQV
X\IJXODPDODUOQD JHQHO ELPGEDB®U NYOG O DRM
\|QWHPL LQFHOH\HOLP

'g)(5%16@<(/ 'glhuh0 <gl7(0g

Kabul edelim ki B: T; fonksiyonu : =&>; DUDQ(3+OQGD DQDOLWLN E
ve T, D:=&; NH\IL ELU QRNWDGOU %X GXUXPGD

S
Lo e BT 4 W rsaa
, e
e@e
HGLWOL =L -| OBEH&Y 4D E4E&OG L]LVL WHNBGH < LGNHQO!
IRQNVLIRQXQXQ WHN ER\XWOX GLIHUDQVL\HO G|C
‘= ELU UHHO VD\OODU GLJLVL LVH

)l
-5 LT =i TR TR

HULWOL+L LOH WDQOPO©~G|Q-(J-P~H WHUV GLIHU
$QDOLWLN IRQNVINRGOEDUOQ WDQOPO

BT, L -&°:-¢ :B&H;
HULWOL=+LLVIDYDQQWOHO G|Q+t+P DueblebGDNL |JHOO

X (+HBJT;LC:T;EDT;ise-é‘:BéHL-é’i%i'izE-é,iééZ
X ('HBJT'L’?CT'ise—é'BéHL 9,
X (+HBIT; L= ise - ¢ :BaH L- “’“ s (UE «; 4
X (.HBJT,LCTDT,lse 6! BaiLAa@-é’:Vé’;—é’:SéZF";a
X (+HBJT; L ?ise
L, \?aHLr EOA y
- 4 2?2 UK
¢ ‘BHLV 41 saas Eon’YH
saHLr EO
Burada U'HL\réHMr EO ou

X (+HBIT;L T 4 DOise

| .
— — _T27f34 HOI EOA
. pad L Ml FHe® 4
& sa HL I EOA
ra HP1 EOA
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g]HO ROQDU BN ¢ TP & L Ul F H&Reel uygulamalarda
-25@¢ :BHAGLIHUHQVL\HO WHUV G|Q+G+P+ DGD+0OGDI
WDQOPODQPDNWDGOU

[z 5]

-{°@¢ :BHANIT -4 :BaJ;:TF Ty;2
a@

%XUDGD V \HWHUL NDGDU E+<\sN GR=DO VD\OGOU

(6$6 6218d/$5

g51¢(.

POPFtR:PEtQP LraPbx&:; é:sd;é ta? (1)
diferansiyel denkleminden

Qr;Lra dir; Lt
EDGODQJOo0 uDUWODUOQGDQ YH

« u
QsEr;LQsFr;a Q‘:sEr;L—thFr;
QtEr;LtQtFr;4& GQ:tEr;LtQtFr;

JHoLGO UDUWODUOGE RO XHiBi RFOCO)QPIU | Q- QH
DODOOP

60UDWOYAPL s ve PLt LoL@P fonksiyonunun diferansiyel
G|QeU*PsH ,5:H~:I:,§ZH9|SUH (+HU GLIHUDQVL\HO G
BLrLobQ DUDOO-OQGD GLIHUDQVL\HO G|[QeGs+P >

L4 Q&M FUEL; Ly 2
HOGH HGHUL] uLPGL GH GLIHUDQ¥L\HO UWDIDWV GQQ

QPL,,Qé&;E,:Q&,PE, Q4 ,PE,,;QaPE®
buluruz. Qr;Lrve Qr; LtEDGODQJOo0 uDUWODUOQO NXO
4 @&, Lr Tt L 4Q& Lt
HOGH HGHUL] IRUP¢«Q*@Qa&iNXQO\DLE@QD.DDGILGBRU W F
bulabiliriz:

,4:Qéa;Lrda ,,Qa;sLra s QasLr&éa
% |\OHFH

Q:PL,, Q& E,,;:Q&,PE,,:Q4;PE,, . QaAPE®
LtP
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LOH > DUDOO+OQGD WDQOPODQDQ o|]*Pe HOGH

gNLQFL RODUDNDOO:+OQGDNL o|]*Pe DUDUWOUD
denkleme B L sSQRNWDVOQGD GLIHUDQVL\HO G|Q+t+P \|

sIQAEL L %:MFs;,5:QaES E:NFUHEL;,5:Qa? (3)
HOGH HGHUL] DUDOO+OQGD GLIHUDQVL\HO V

QPL,s:Qé&;E,s:Q&;:PFs; E,s:Qé&;:PFs;®
E,s:Qu;:PFs;”E®
elde edilir.QsEr;LQsFr;”id‘:sEr;L—;QsFr;gHoLU UDUWOTL
NXOOODQOODUDN
5:@a,Lt™f ,5:Qda; Lu N
HOGH HGLOLU IRUP«O NXOODQOODUDN GD

,5:Qé;Lsa,s;;Qa;sLra,s:QasLré&é
bulunur. 6RQXo RODUDN

QP L,5:Q&,E,5:Q&,:PFs;E,5:Q#&;:PFs;®
E,5:Q&;:PFs;"E®
LPER

ho*QF+ RQD@DMNUDOO+0 LoLQ SUREOHPLQ o]|]*P+Q-
RLt QRNWDVOQGD G|Q+i+*P \|QWHPL GLIHUDQVL\
DuD+OGDNL IRUP*O HOGH HGLOLU

—FS SVl Fv;, s:Q&FE s;
VHEEs HEt ¥ Vet Q S

E:HFuHEt;- 4:Q&d?

6. QaEL; L

QtEr LtQtFr;"f GutEr LtQtFr; JHoLU UDUWOI
NXOODQOODUDN

,6:Q@&; Lst ™ 5:Q8; L st
elde edilir.- ;:Q&Et; IRUP+O+ NXOODQOODUDN

S S
6. Q& ; L—t 6. Qds; F—V,6:Qa’r;a,6:Q,aJ; Lra
6. Q& Lr&
EXOXQXU %|\OHFH
QPL ,5:Q&,E,s:Q&,:PFt; LuP
0|]*P+ Hedi@.H

90



25}
20
15}

10F

0.5 1.0 1.5 2.0 2.5 3.0

UHNLODNODB|IOMN JUDIL=+L

(OH DOOQDQ SUREOHPLQ WDP o|]*Pe DiD-OGDNL .

tPE X<c-<o PDx&;
QP L PPEA’>Euc-<+ PD:sd;
UA?S ¢-¢o PD:ta%
255—
20F
15F
55‘//
: o5 1o " 25 25 50
UHNLM@mo|]sP JUDIL=L
g51¢(.
PR F:PEs;J:-RPEQPLra PDx&; é:sd;é:ta? 4)

diferansiyel denkleminden
N Qr;Ltéa Qr; Lt
EDUODQJOo0 UDUWODUOQGDQ YH

91



u s ., S .
QsEr; Lt—AQsFr,aQ‘.sEr, LAQt.sFr,
X «
tEr; L—Qt Fr;a tErn L—QtFr;
QUEr L gQtFra  QuEN LI QUEr

JHoLDUWODUO®GIMOLROREQ DODOOP
60UDWOYAPL s ve PLt LolL@P fonksiyonunun diferansiyel
G|QeU*P2r:H - 5:H"%- g:Holsun (+ H4 diferansiyel denklemine
RLrLobQ DUDOO+0OQGD G luygulaBaxVL\HO G|Qe-U-P

. 5 .
-4 QEE S L= -4:1Qa (5)
HOGH HGHUL] ULPGL GH GLIHUDQYL\HOD UD®W* GQa

QPL-,Q&;E-5:Q&,PE-5:Q&;PE-;.Q&;PE®
buluruz. Qr; Ltve Q:r; Lt EDGODQJOo0 uDUWODUOQD NXO
-4Qa&; Lt "t - 4Q&; Lt
elde ederiz. § IRUP+O+*Q¢ NXOQOR@BL/DGL]GWLQLQ GL=+
terimlerini bulabiliriz:

S S
-4..Q&; L sa -4:Qéu;L—ué -4:Q;év;L?ta’é
%|\OHFH DUDOO+O0QGD WDQOPODQDQ
QPL-, Q& ;E-,:Q&,PE- ,;Q&;PE- ,,QaA,PE®
LtEtPE?éﬁEij@LtAG
o|]*P* HOGH HGHUL]

gNLQFL RODUDN DUDOO+OQGDNL o]|]*Pe Dl
denkleme B L sQRNWDVOQGD GLIHUDQVL\HO G|Q«G+P \|

. ?:126; . £ . 25 i .
-5Qa'Et,LT6’-5Qa'|ES, Em-5gaﬂ (6)
HOGH HGHUL] DUDOO+OQGD GLIHUDQVL\HO V

QPL-5Q&;E-s5:Q&;:PFs;E-5:Qé&;:PFs;®
E- 5 QuU:PFs;"E®
elde ediIir.QsEr;L%QQsFr;é@:sEr;L—ZQsFr;JHoLl’J UDUWOI
NXOOODQOODUDN
-5:Qa; Lua -5:Qd; Lt
eldeedilir.6 IRUP«Os« NXOODQOODUDN GD

S s s s
-eQéad;L-4--:Qa; L-4a--:QaL—Aa--:QaL— &
5:Q n 5:Q o 5:Q TV 5:Q Str

92



EXOXQXU 6RQX0 RODUDN
QPL-5:Q&;E-5:Q&;:PFs;E-5:Q#&;:PFs;®
E-5:Q&;:PFs;”E®
L UEt:PFs; EZ:PFs®E= PFs;E®
L PE s E A7S

ho*sQFe« RED@DMNUDOO+O LoLQ SUREOHPLQ 0|]*P+Q-
RLt QRNWDVOQGD G|Q<u+P \|QWHPL GLIHUDQVL\
DuD+OGDNL IRUP O HOGH HGLOLU

LA &Es; E s
t:HEt; 6:Q "Tt:HES;iHEt;

-6 Q&ETL; L 6 Q&
QtEHL%%QtFHé@WEHL7%QtFH JHoLU UDUWOI
NXOODQOODUDN
-6:Q&; L x4d-4:Q&; Lt
elde edilir. - p.g:Q&; IRUP+O+s NXOODQOODUDN
. u . S . . . .
-6.Qd; L—V-G:Q,as; F—V-G:Q,ar; Lrd-5:Qa;sLra
-6:Qa; Lr&a

EXOXQXU %|\OHFH

QPL -5:Q&;E&:Qd&;:PFt; LtPEt
o|]*Ps HOGH HGLOLU

93



10

0.5 1.0 1.5 2.0 2.5 3.0

UHNLODNODUGUON of]*P JUDIL=+L

(OH DOOQDQ S&|REPG HRIDG GVOBPNL JLEL YHULOPHNMW

tA c-<co PDx&;
QP L PPEA’>Es<-<s PD:sa;
tPEt <-«<o PD:t&%a
IOT5I — I‘ITOI — I‘IjSI — I2iOI — I2i5l — I3i0
UHNLTDP o|]*P*eQ*Q JUDIL=+L
g51¢.

P E—sPE?se;QN“?‘P, F:tPES;Q"PEtQR Lra PDx&; & :sd?

diferansiyel denkleminden

94



N Qr;Lség':r;Lu
EDUODQJOo0 UDUWODUOQGDQ YH

su o«
QsEr; L—V QsFr;aQ'sEr; LwQ:sFr;

JHoLG GDUWO DBUGBYADIQ RAHIDQDOOP

60UDWOYAPLs LoL@P, IRQNVL\RQXQXQ GLIHUDQVL\
-4:H - g:Holsun (+HU GLIHUDQVL\HA rGHQMOHPLQH
DUDOO+O0QGD GLIHUDQVL\HO G|Qe«u+P X\JXODUVDN

. . ?58R?7R6: . .
4 QaEt L ‘R>5::3>6; 4: Qe

HOGH HGHUL] ULPGL GH G luyguaBay L\H O WD GQQ

QPL-,,Q&;E-5:Q&,PE-5:Q&,PE-,:Qa,PE®
buluruz. Qr; L sve Q:r; LUEDUODQJOo0o uDUWODUOQD NXO
-4:Qa;Ls "t -4:Qes;Lu
elde ederiz.:- 4:Q&J; GL]LVLQLQ GL+HU WHUhuRAliHAJ LQL D
-2.Q&;LFstd -,:QasLra -,:QasLré&
%|\OHFH > DUDOO+O0QGD WDQOPODQDQ
QPL-,Qé&;E-,:Q&PE- ,:Q&;PE- ,;QaLPE®
L seuP
o|]*P* HOGH HGHUL]

gNLQFL RODDDMNOO+O0QGMIMNUD WWORDOOP (+HU G
denkleme R L sQRNWDVOQGD GLIHUDQVL\HO G|Q«U*P \|

?56

-5:Q;e'HEt;Lm;—fE%BF—?;-5:(}5—E~5;E:IﬁFuHEt;-g,:Qséﬂ
HOGH HGHUL] DUDO®+®QGD GLIHUDQVL\HO V

QPL-5Q&;E-5:Q&;:PFs;E-5:Qé&;:PFs;®
E-5:Qu:PFs;"E®
elde edilir.
Su ~
QsEr; L_v QsFr;aQ'sEr; LwQ:sFr;
JHoLGO 4DUWODUO NXOOODQOODUDN
-5:Q&;Lswa-5:Q8;, Lsw
elde edilir.Daha sonras:Q&4Et; NXOODQOODUDN

a LFF{' : Luu'°
-g-. ; —a-z;.@gal; L—aa
e} ~d -5 Qa L,
EXOXQXU 6RQXo RODUDN

95



QPL-5:Q&;E-5:Q&;:PFs; E-5:Qé&;:PFs;®
E-5:Q&;:PFs;"E®
L SUE swPF s; F=:PF s; E%?:PF s:TE®

(OH DOOQDQ SUREOHPLQ WDP o|]*Pe DiD-OGDNL .

UPE s& PDx &;

QRL\/p EyVEta PD:sd?

OHMNLTDP o|]*P*Q+Q JUDIL=L

96



O.OIIIIO.5IIII1.0IIII1.5III 2.0
UHMLODNODUON o0|]*P+Q+Q JUDIL=+L

-3%5%0(75(/2 '9)(5%16@8<(/ 'glhuh0 <gl17(0@
"&fa,?\  analitik bir fonksiyorve = B > &%eel bir parameter olsun.

N L
_é:; Y- ag Y-
ROGX+X GXUKRGDNunun=FGLIHUDQVL\HO G|Q-+G*P-

a1 s Y oar s E:UFY; 404 L UAAIA
GL]LVLGLU (+HU \EFGL NDWHDDMDINCA GHQ+G+P+Q+Q W

1
oL A% 0 L4k Fir EXOFT; o
@u ~
VHULVL LOH WDQOPODQOU
i
vat s 1 a4tk Fit EXUF!; S0

@ . o
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g=(7

SURMHNWLI G+]OHP HOGH HWPHQLQ ELU \|QV
G*]OHPH LGHDO QRNWD DGO YHULOHQ VRQVX]GD
G*]OHPLQ NDSDQOUOQOQ HOGH HGLOPHVL \|QWH
KHU ELU GR+UX\D VRQVX]GD ELU QRNWD NDUuO(
LVH DQFDN ELU RUWDN L GktelirO %R SIRNNCL & G H (iVGROQOWN
QRNWDODU LODYH HGLOHUHN YHULOHQ ELU $ILQ
BURMHNWLI G+]J]OHP DNVL\RPODUOQD J|biH EX H
SURMHNWLI G*]JOHP LIDGH HWPHNWHGLU %X oD
RODUDN DSORMANRLUWDQOKMB®@ER %H]LHU H+ULO!
LQFHQHBUMH“ULGBKDQL\L DQODUDOODELOPHVL J|U\
incelenen EX NXDGUDWLN %H)LHY G<JOHPHQLRDSDQO
DOGO-SAMRMHNWLI G¢]OHRE UHRPRIUVRM ROWQI G+]C
isimlendirilen 3- boyutlu UHHO JAdy@i§GRUMLQGHQ JHOHQ GR
NePHOMAHNL NDUUGOOONODUO LQFHOHQPLGUWLU

Anahtar Kelimeler+t % H]LHU ($IWLQV1Ie]OHP ,GHDO 1RNWD 3URMH
SBURMHNWLI '« ]OHP

*a35gU

%H]LHU HEUOOHWD\DU GHWHNOL WDVDUOPOL
YHUHQ SROLQRP H<ULOHU ROGXNODRK @®D® EPC
\DSOOPOUWOU %XQODUD |UQHN RODUDN * )D
- +RVFKHN + 3RWPDQQ ,QFHVX
dHOLN 6 ,QFHVX 0 6DPDQFO + 6DF
(20200 gUHQ YH gQF¢vXOuPDODUO YHULOHELOLU

SURMHNWLI G¢]OHP HOGH HWPHQLQ ELU \|QV
G+]OHPH L G H DverilépRonmxVAla bakt@lar ilave edilmesi ile bir afin
G*]OHPLQ NDSDQOUOQOQ HOGH HGLOPHVL \|QW!
sonsuzda bir noktaRUGOOON JHW L UL O FSHDN B/IHG DUL Q %5% | ©
NDSDQOUO RODUDN DOOQDQ ELU N+PHGH WDQOP
EX H+ULOHULQ UHHO SURMHNWLI G+]JOHPGH NC
%XUDGD VONOONOD NXOODQOODQ NXDGUDWLN %

$ILQ 8]D\ YH $ILQ '*]JOHP

7DQOHIHNE ELU NYAWH . FLVPL *JHULQGH ELU YHN
$0D+OGDNL |[QHUPHOHUL GR+UXOD\DQ ELU

Ao = IF‘

IRQNVL\RQX YDUVD $ 9 LOHyBIBSdBHUWLULOPLUG EL
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Al) iR
A2)

B LoLigP.Q)+f(QR) = f(P,R) GOU
- .RODFDN ELo!FfH ELU V

7 D Q & PA afin uzayd IEWE Q RNWD Q OLVL YHULOVI
NDUGOOON JHOH Q MUY D\IDNVE DU bi) 0 O WAL

RO X UW X U X\ RigHC QRI_\IWD Q OLVLQH $ Q00Q
GHQLU +DFOVDOLKR=0X

gQHUPHS ELU DILQ X]D\ YH 9 GH EX DILQ X]D\D
ROVXQ %X WDNGLUGH $ QOQ ER\XWX 9 QLQ ER\X

ULPGL ER\XWX RODQ ELU DILQ X]D\ DODOC
G*]OHP DGOQO YHUHFH=+L]

gQHUPAMELU DILQ G+]OHP R@WVXQ]HOOWNDMNEULU & B +

I LNL IDUNOO AQRN W IV H RA@NX¥eKIve Hhidtek
IGRTUXVX YDUGOU

A-2 Bir B GR-+UXVEIENGEEE YHULO { lye ppaiHve
PPGHQ JHOHQ WHIN FHUKIVX WENGOU

A- 'R+UXGDU ROPD\DQ HQ D] *0 QRNWD YDUC
GR+UXGDUO GHQLU H+HU KHSVL D\QO GRB+UX <]H!I
6RQX&LU DILQ G+*]OHP HQHartsho@&k M@ZP LoHULU

7DQ(BP$ DILQ G+]BwmAaNL GR-UX R Qeyd-HU
. ise Bvem GR+UXpamalBIOLQND. GR =+ UX GHQLU +D

1967‘1)

gQHUPHS$ILQ G+*]OHPGH GR+UXODUOQd&KRIWDOHOO
ED-OQWOVOGOU:2.+DUWVKRUQH

gQHUPKILQ G*]OHPGH 3DUDOHO ROPD\DQ LNL GR-
QRNWDVO YDUGOU2. +DUWVKRUQH
7DQ@M+]OHPGH GR+UXODUOQ ELU GHPHWL GHPF
GR+UXODU \D dIDGRHUKUMQDEBEDUDOHO RODQ WP

(Hartshorne, 19673)

a) 3 QRNWDVOQGDQ JHOHQ GR+UXDOR-OWXE KO B VEID U D O Oy
GR+UXx0DUOQ GHIEINOLN VOQOIO RODQ
GR+UX GHPHWL

UHNL®+UX GHPHWOHUL
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222 2GHDO 1RNWDODU YH BURMHNWLI ' ]OHPLQ &

$ DILQ G*]JOHP YHULOVLQ ULPGL EX YHULOHQ DI
QRNWDODU LODYH HGLOHUHN DILQ G+]OHPLQ E
G+*]OHPL HOGH HGHFH=+L]

$ QO0Q HIHEREUXVEKGIRLWXVXQD SE®R-DIDH GiHRPOHDAQL
GHQNOLN VOQOIO RO MR LG0QHG D @ VEsNH IbrH{EP 3L L]
demetineffi \|Q*QGH PLGHDO QRNWD § \DGD pVRQV
DGODQGOUDF D +10mY HE HB HEFR-NIRDIERY CERO.. gibi
sembollerle J|VWHU HESEH] ELoLPLQGH \D]DFD+0] <D
GR+UX\D ELU LGHDO QRNWD LODYH HGLOL\RU I
GR+UXODUD WHN ELU LGHDO QR vemetinDyani H HG L
GHQNOLN VOQOI6Q0 WHBREONYXRUMDQGH QY HHE
sonsuzda ilaveHGLOHQ LGHD GRRNWDX® XE®D VRQXQD +
olursak, WeP LGHDO QRNWD LODYHOHULQL DuD=+0
JIVWHUHELOLUL]

UHRLEILQ G ]JOHPH gGHDO QRNWDODUOQ HNO

%|\OHFH $ QO0Q GR+UXODUOQD LGHDO QRNWDC
HOGH HWPLUO RODFD=+0] %X \HQL Ne<PH\L 6 LOH J|
QRNWDODUO LOH $ Q0Q WeP LGHDO QRNWDODI
6 GHNL KHU ELU / GR=UXVX
a) $ Q0O ErRUUXVXE GCRHWBEXVXQXQ LEBHEO ORN
O0Q WRSODPOGOU <D GD
b)$ QOQ WeP LGHDO QRNWDODUOQGDQ ROXUDQ
(Hartshorne, 1963)
7DQOP 3URMHNWLI '« ]JOHP
6 QRNWDODUGDQ ROXUDQ ELU NePH YH RQXQ GR-
DI[LRPX VDHOBURMHHWNWLI Ge]OHP GHQLU
P1)SQLQ LNL IDUNOO 3 YH 4 QRNWDODUO DQFDN
1Se.
P2) Lvel, KHUKDQJL LNL GR+UX HQ D] ELU QRNWD ¢
3 (Q D] *0 GR+*UXGmwaR®PD\DQ QRNW
3 +HU GR+UX HQ D] *0 QRNWD LoHUL\RUVD
(Hartshorne, 1963)
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gQHUPH DILQ G¢]J]OHPLQ NDSDQOuUO 6 ELU SURMHN
gVSDWMN] ULPGHG)
5HHO 3URMHNWLI '*]JOHP

RE VOUDGDQ -0 ER\xwoxggNmeszjDEbamowa
QRNWDVOQGDQ JHOHQ WP @ERHUXEDU OFRPIQ DYBOH
EDuODQJ®0o QRNWDVOQGDQ JHOHQ ELU GR-uUxVvX
QLQ ELU GR+=UXVeXQ ROPMIOND GDO S QRNWDVOQGDQ
ELU NROOHNVL\RQX ROTDLWDRURMO®A WQDGOWOHDP R
NePH\L KRPRMHQ NRRUGLQDWODU \DUGOPO\OD D
edebiliriz:

EQLQ ELU QRNWDVO 2 EDUODQJDOo QRNWDVODQ
QRNWD\O 3 LOH J|VWI—HJIGLR/—HJN(\BXQE?NW-DBVXD\/EQM
GR+UX +]HULQGH
.J|VWHUHFH L] B

nemmmwobouo 3 QRNWDVO
A MTQRNW[

TH S TR D\QO QRNWD\O LIDGH H
YH DQFDN 3 YH 4 OLQHM P-ob R Mt YD GD
1,2,3).

R3WH 2 EDuODQJOo QRNWDVOQGDQ JHOHQ ELU

GOU@\O—HULQ KHSVL ELUGHQ VOI16U RO@Rih *|U-O
ELU GR+UXVXQXQ GHQNOHPLGLU

7DQOPS veli LNL SURMHNWLI G-« (iEHEER ireb® (+HU
G|QelG+Pe GR+UXGDU QRNWDODUO \LQH GR+UXGDI
bulunabilirse S vefl§f SURMHNW L | @& {RPHRRIarN(Haptshorne,

19675)

JQHURPHRPRMHQ NRRUGLQDWODU \DUGOPP\OD \X
SURMHNWLI G+«]OHPL gNOLG JHRPHWULGH 60UDC
elde edilen SPIMHNW LI Ge<]OHP L @®latshdpRd ROGS)L N W L U

?

(xxx)

z=1
2] - 7

UHNBLZHHO 3URMHNWLI '"«]OHP
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SURMHNWLI '] OHPEeHerX-DUEOMHWIILN

RQWURO BIREAVDED RODQ NXDGUDWLN %H]LHU H=
DODROE ve® QRNWDODUOQO $ DILQ G+]OHPLQ N
HWWL+LPL] 6 NePHVLQGHQ DOB @GXR X P XMJ PNGRQ X W
olabilir:
) e NEY
durumu
i) M Bve® GHQ ELULQLQ LGHDO QRNWD LN
yaniafin QRNWDODUO ROPDODUO GXUXPX
%X GXUXPX GD LGHDO QRNWDQOQ ELU X
ROPDVOKDDUNBO ELoLPGH LIDGH HGHEL
i) B Bve GHQ ELULQLQ $ QOQ DILQ QRNYV
ELUHU LGHDO QRNWD ROPDODUO GXUXP
%X GXUXPX GD DILQ QRNWDQOQ ELU Xo
ROPDVOQDiki|JDHND@HELOLPGH LIDGH HGF
iv) B BlveB® GHQ «0:Q:Q GH $ QOQ LGHDO QI
durumu
ULPGL EX GXUXPODUO LQFHOH\HOLP

QRNWDODU® $ DILQ G+]JOHPLQ Lo

ho $ILQ .RQW U RW@drafkNBeézBré ©U.LOHUL

DBl BvelB QRNWDODUO $ DILQ G+<]OHPLQ Lo QfF
GXGXPGD NXDGUDWLN % SIEHlRGPDNV]BUB LIDG

GLU @ErBve QRNWDODUOQOQ UHHO SURMHNW
VOUDR OB GR-UXODUO RODUDNEDOGRQUOUND
]HULQGHNL ELU QRNWD LOH WHPVLO HGLOHFH=1

W% ORNWDERRPRQPBAHQ NRRUGLQDV

P (P, P,1) DOOMUMB{DGUDWLN %H]JLHU H=ULVLQ
%, w )l %X \e]H\LQ

ELOLPLQGH LIDGH4B-IGLOHELOLU UHNLO

110



O
Poe

/
O HMLOH Ukentrol QRNWDVO GD DILQ QRNWD RODQ NXDG

gNL $I1LQ %LU gGHDO uR@tW BeEREO@EERNWEBOD .

B Bvel QRNWDODUO LNL DILQ YH ELU LGHDC
WHPHOGH LNL GHNLOGH HOH DOOQDELOLU @GHD
QRNWDQOQ ELU Lo NRQWURO QRNWDVO ROPDVO ¢

a) LGHDO QRNWDQOQ ELU Xo QEINyw Da Blo@bVvO GX
ELULQLQ LGHDO QRNWDEVH G XQODDIGERQQR INAWD
GXUXPX %XUDGD JHQHOL QE¥ Qdealnokta blarak D\ E H W
DOD@BD DOOQDELOLUGLE D¥Q GERXRE Y XEYD U
|| %X GXGXPGD NXDGUDWLN %H]JLHU |

*JHUH

I el

\D]JOODELOLU $IQ(;FFDI-NOE[(&BI-U-:+®EBH—HNWﬁwaML H+U
EDOGIR\VIS-QH \|QHO HEEN XD D@FOQED SDUDOHO NDC
GHYDP HGHFHNWLU +DwWEEN| oD Q@ KIHPLH @ OKCH
GLPEAILE veB® QRNWDODUOQOQ UHHO SURMHNWL
VOUDROEBbe B GR-UXODUO RODUDN DODOOP %
DOOQDFDN QP@V\@ v/ @ DISUA.\ BD noktalar




ELOLPLQGHBDU %HNH® RODUDNESGHB QRN WD
DOOQVD\GO EX GXUXPGE NRHNL\JJHAL RIGHINAEDN W (

LGHDO QRNWDOO NXDGEbWEN DOHQRNWH-OU WIX T
%H]JLHU H+ULVL
UHMBLGBHDO Q Rbibnkia WO DQ NXDGUDWLN %H]LHU H

b) LGHDO QRNWDQOQ ELU Lo J@ENnvB BrerRinvO G XL
noktavel] LQ ELU LGHDO QRNWD ROPDV@aBXUXPXC

\D]OO[@EDMULGHDO QRNWD ROGX+XQGDQ VRQV)
VDQNL ELU QRNWDGD VRQVX]OXN WLSLQGHNL \
VD+GDQ YH VROGDQ D\QO VRQVX]JOXN GXUXPXQ
QRNWDGD VeUHNVL]OLN GXUXPX JLEL J|U+O
G+*]OHPLQLQ \DSOVO YH %H]LHU H+ULOHULQGH
GLNNDWH DOOQGE-e @ @nlh XHHSDUWROQEO olL]GL=
Bl EX SDUDOHO GR+UXODUOQ +0°Q+Q GH *]JHULC
GR+UXODUD VRQVX]GD WHN ELU NDUUOOON JH
B NXDGUDWLN BAHELBIUGH- QU MRIQVX]D oL]LOHQ |
OubQd LIDGH HGHU W0OLPGL EX H+ULQLQ UHHC
EDNDR EPveB QRNWDODUOQOQ UHHO SURMHNWL
vou@ﬁﬁmﬂ GR - uxoouo R®d2ki JNveD BY a0 P

), PR ROPDN <]JHUH Ul
KRPRMHOQ NRRUC
QRNWDODUO RODUD

\¢«]H\LGLU %X \e]H\ L GEg[m \BQBINH*]lHHU\I—L
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e
| II '|" H | .'-:;."

ELOLPLQGH®.LU UHNLO

UHML @eal noktaQ OQ Lo NRQW UR & XDFRENM DM REHG IXH X H +

gNL sGHDO %LU $I1LQ uR@WBROEL-RNWHOD .

B Bvel QRNWDODUO LNL LGHDO YH ELU DILQ QRN
LNL GHNLOGH HOH DOOQDELOLU $ILQ QRNWDQO
ELUNRQWURO QRNWDVO ROPDVO GXUXPX

a) Afm QRN W D Q kn@raErioktaX®@® OPDV O G X Uk paxda<D QL
B GHQ ELULQLQ DILQ QRNWIE YiHbiEXe@ODUGD

QRNWD ROPDMRBAUXEBMQ ELU UH\ ND\EHWP

M afin nokta velE] ve M ideal nokta olsun. Bu durumda A ve

® DILQ GR=+UXODFENED >

GXGXPGD NXDGUDWLN %H]LH @& il...,,ﬂ bINdk QL Q 6

*]JHUH

\D]JOODELOLU %X NIRQQK]—GD—IQGUL—Q_FQNSVMD R
H+-ULQLQ NDUDNWHULVWL LQGH E-Bl8e URO- F
NHVLGUHQ LNL GR+=UX JLEL E¥ueQHZEANWLU
GR+UXODUJE OB vaBP GORNWDODUOQOQ UHH
G+«]JOHPGH NDUUuOOMNID = & R-QWXD\DW\® DR O
DODOOP %X GR=+ UXODubms]iHiLQLm\GNHDDmQD/FCnm
B veE® olsun B Q RN W D VS C
SURMHNWLI G- ]OHPMI—D@DKJR]R’)R)I\!DH@ IRIR)FE)L(DGLQ

B G0 H-LPOHULOR iBD<00 |
H+ LMLQLQ HENLFPQPDN ]JHUH
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DUDG(

NXDGUDWLN LUQH]Q HHHHOUSVRMHN 5« ]OHPC

NRQL \e]H\LGLU %X \» ]H\B@VBNLDKDFE)QIWI—U—RJCD_\Q_I

::5._:.:.., RODQ ELU %H]JLHU H+ULVLGLU %X NI
Tl ROPDN -]HUH

La ;_2
Q
1 K 0 1 KQZ
!2 (1
P = ¥ . _ B )'Fl
;o 1 . 2 &L
fi )
ol Htem) \Em , m,vf\%\
Q2 QI
L
2 11
Q

1 L 9
1 '-a

a) <DOP®ILQ QRNWD RODQ N XD Gh) W OF @f+hpktel tlad + ULV L

NXDGUDWLN %H]LHU H=+
UHNLIOGHDO QRNWDV® Xo QRNWD RODQ NXDGUD!

b) Afin Q RN W Di@KorrobhaktaV @OPDV O G X URK pex
ideal nokta ve Bl bir afin noktaolsun Bu durumda bnﬁ ve [

DILQ GR=UXOIHIN

\D]oomﬁxoiLLQFmoxamesmﬁsm@@Hrer nokta
ROGX+XQGDQ H+ULQLQ NDUDNWHULVWL=+LQ
H+ ULPL] VDQNL VRQVX]OXN GR+UXWVPEID \DNO

voummm GR+UXODUO RODUDN DODOOP ¢
DOOQumm QRNWD D MveBoon | QRNWDVO 6




vel QLQ H=LPOHUL(® EQ@ +HER M oo oDHENLPL
ROPDN ]HUH

RODUDN DOOQDQ N QWUR DUOG(
NXDGUDWLN L9QH]Q HHUHHOUSVRMH N WE *]OHPC
NRQL \¢]JH\LGLU %X \+]H\2QVB D LDPNWH}RIQ Q!

"™ RODQ ELU %H]JLHU H+ULVLGLU %X NI
]HUH

ELoLPLQGH \D]CBDDELOLU UHNLO

o

o H D afinnoktaRODQ NXDGUDWLN %H]JLHU (+ULV

ho sGHDO .RQW UGtk BeXisVi-0J Q. OH UL

B Hve® QRN WDO BHOIQRMIVD GD Q ROXX R X3V O%Q GD
QRNWDQOQ VRQVX]OXN GR+UXVX *]JHULQGH ROPD
ROGX+XQGDQ %H]LHU H+ULVL KHU QH NDGDU |
DVOC)QGD OLQHHU GXUXP LOH D\QO N EboDub
QRNW{DG) DAJHD hdktd RO G X + mqm DHEA ve afin

i I GLU ULPGL %H]L

\D]ODELOLU \LI-|JI1<HIDJ(BBNV\X/I-RQVX]OXN GR+U
\HU DODQ GR=UX SDU0DVOGOU <DQL

LOH |]GHuWLU 7HN IDUNO H+ULQLQ KO]JOGOU ¥
NDUUOOO+-0Q0 LIDE HEFHe/EIHOR N VRSN O SURN
G+«]JOHPGH NDUuWO el EREG uODUW®D A UDN DC
GR+UXODU O O PHDtEmeiti R NW D &l Bl B8
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mGR UXODUOCR;OHBNP-QHUH X0 +bU Q\RRNQWIX ] GH +
T, | f ] RODUDN DOOQDELO}

olarak da

H+ UL3\/\NHIL NRQW%@V@
GD\DQDNEHOWUVQ ELULQFL VHo 5N

\DQL OLQHHU %H@I—CIJ—IIHII:QLLVN_LQ\DIGD’HOLPLQH J|U
NXDGUDWLN ELU %H]LHU H+ULVLQL LIDGH HGHU

D\QOGHU 2 KDom MXGBU]J)NDLQ\IDI%HHGILHOJeMHf uLv
G+]OHPGH TS RQIPON «]HUH

1

Q1
XtV \

Ly

O H mﬁ), ﬁve P LGHDO QRNWD R @uadratibvG{ UK X QG D
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'XDO %p]LHU (+ULOHULQGH )

OXKVLQ o 2&(68
)DGLPH 7(.*h/

2- 'Ro Dr; 0XU0 $0OSDULQQDKYUWVenW Hdéhiyat ) DN+ O Watdmatik % |O+P e
m.incesu@alparslan.edu®RCID No:0000:000325159627

3 g+-UHWEeBIQDW\D LO OLOOL (mlnéesRDdpaBskad.€du:t®RCID No: 0000
0001-8781-8072

L %X oDQOGRPH 7(.*@/§*NVHN /LVDQV 7H]LQGHQ *UHWLOPLGWLU 0Xu
(QV ODW $%' 'DQOUPDQ 'Ro 2R40XKVLQ g1&(68
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g=(7

9LGD VLVWHPOHUL X]D\ PHNDQL]PDODUO
NXOODQOODQ GXDO VD\O NDYUDPO |]JHOOLNOH E
3 ER\XWOX gNOLG X]D\OQGD \|QOHQPLU ELU GR=+
VRQUD JHRPHWULGHNL WHPHO NDYUDPODUOQ
QRNWDODU LOH EHWLPOHQPHVL\®H ®RNHEELWN Y@l
\¢]H\LQ LQFHOHQPHVL NeUHVHO ELU H+ULQLQ oD
'XDO X]D\GD %HUQVWHLQ WDEDQ SROLQRF
YHUPLGWLU ,QFHVX GH 'XDO X]D\
ELULP GXDO NeUH «]HIUIUQ® HBWR MHNAVL\ERQUD P HW L
yani PLr GXUXPXQGD YHULOPLGUWLU %X oDOOUPI
GH+LUNHQ DOOQDUDN %H]JLHU H+ULOHUL oD0OOub

Anahtar Kelimeler+Dual 9HNWAH]LHU, Frettt YHNW |U G:OQD.Q@ONOHU
'XDO 'H+LUNHQ

*a35gU

OHNDQLN YH OHNDQL]PDODU WHRULVLQGH VG
NDYUDPO YH EXQXQOD LOLUGNLORRGOD® U PHU IGDG &
H+ULORERWLN PLPDUL YH GL+HU HQGeVWUL\H¢
NXOODQOOPDNWDGOU 5HJOH \¢]H\M®iHKOWSENOLG >
X]D\ODUO *DOL*OW LYAH SVY|BPXGRUO JLEL ELUORN X
+DFOVDQIORR®X .D]D] g]J]GHPLU YH *«UR+0OX
YG *«OHU YH .DVDS +DWKRXW  %HN

7DG0 YH gODUVODQ 7DG YH *<UVR\
olarak verilebilir.

3DUDPHWULN H+ULOHU YH \¢]JH\OHU ELOJLVD
WHPHOLQL ROXUWXUPDNWDGOU EX DODQGD NDY
\¢]H\OHUL JHOAHNMHGHOLEBUDUOO o|]*POHUL Y|
H+ULOHU ROGXNODUOQGDN) oRN H-HDOL@HPDAHD U O I

%XQODUD |[UQHN RODUDN * )DULQ 5 )DURD
+ 3RWPDQQ ,QFHVX _ 6DPDQFO +
6DPDQFO + 6DPDQFO® + glUHH @ QFH V.

gQFHVX oDOOUPDODUO YHULOHELOLU
Incesu (2022) de dual uzayda Bezidr+ ULOHULQL UHHO SDULIL
oDOOUPBHUWGIXDO GH+LUNHQOHU LoLGD®BIQBRY Wt
YHUPLGUWLU

'XDO 8]D\GD %H]JLHU (+ULOHUL
gQFHVX GH 'XDO X]D\GD %H]LHU H+ULOHUL
SURMHNVL\RQ H+ULOHUL UHHOPADUDmEHMWA H\H E
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YHULOPLGWLU %X oDOOGPDGD SDUDPHWUH NH’
H + U LomHWOLMBQP O 4

/ILQHHU 'XDO %H]LHU (=ULVL )

.RQWURO OQBNWENIYUE &AL 2EVYY olan
ap47azuo47ELra; OLQHHU %H]LHU H=ULVLQL J|] |Q-Ql
e A4 BuL |oE ¢l
BoL luE¢lY

PLPEYY6& ROPDN -PrH&PRA%64 DQOQGDNL %H]I
H+ULVLQLQ YHNW|UHO LIDGHVL

a8 L & EmRad
ROXU 'XDO GH+LUNHQ Do00OGO+0QGD EX LIDGH
aaa;@ﬁ’waPEé%ﬁ%a@s

RODUDN wm@@@quoGﬁOHUL GXDO %HUQVWHLQ
(6DPDQFO® LOH |UWHMBWrise AL $r; L 3 ve BL
SEGRL &s; LA ROGX+X J|U-OHHOYHH GXDO NOV
D\OUGO+OPO]GD ) )

Y LS PEWYREP:2F2;0
GHNOLQGH ROGX=>:8| UNB QN URXR) REMMADIRE U O
%H]LHU $Y:AJLVH NRQW U RPR @R NWHY drizéel Bezier
H+ULVL ROXU

'XDO . XDGUDWLN %H]JLHU (+ULOHUL

.RQWURO GRNWEDWSD BOL 2 E V2U & L 2 E V20
olankuadratik Beziee~+ULVLQL HOGH HGHOLP

%2

UHNLXDGUDWLN 'XDO %H]LHU (+ULVL

PL PEYY6&R OPDN A& &M A6 4bir PDQOQGD

3L SFPAEFQ{;
AL SFPZ@,E%
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\D]OODELOLU 2 KDOGH PRDBEUIGWLN %H]LHU H=UL
&P L :SFR3ER

\D]OBOOOGO+O0QGD LVH
®PL:SFR®3 Et:sFRPRAEPA

\D]OOOU %X LIDGHOHU 5HHO YH 'XDO NOVOPODU
&R L S$:PEVYSUREPS.R? )

20GX+X J|Rsd@a$:P .RQWURO DR EY0RO LB

.RQWURO Qe RODWOUHHO %iH]$Mise $HP=MhtO H U L

SDUDPHWUHVLQH J|JUH WeUHYL RODQ %H]JLHU H=+=U

.*ELN 'XDO %H]JLHU (+ULVL
' RQWURO BRMVEDZYDAO2E V) & L 2 E V2Jve
Z9,L27E\Q7RODQ NeELN GXDO EH]JLHU H=ULVL \XNDU
$RL:sFR'B3EusSFR°PAEUSFRPAEFRZ o
ELOoLPLQGH \D][A)ELOALUL]ylné/oX LIDGH DoO0OGO+0QG!
&R L $:PEYS$YREPS$-R?
(GLWOL+LQLQ GR+UXXROGIXYNM NIEIONWGXDO %H]LHL
UHHO NOVOPODUHR DNB QM ORO2AZRNEPpDIa Db O
$%"P NRQWUR Q/QN2BPODQON<ELN UHHO %H]LHU H

*HQHO %H]LHU (+ULVL )
<XNDUOGDNL PHWRG JHQLUOHAW R EKHLQGH |

, ALZEYY AL2ZEYW«« AL2EY2Yolan dual n.nci
GHUHFH %H]LHU H=ULVL
a

$P L |’ & R

ELOLPLQGH LIDGH I'@@EEOEEDOL%H%\XWEGQ WDEDQ
a?
%PLJk?JOSFP Ba rQEQJ
ra @®BN ~ B
ELOLPLQGHGLU %X IGRGE ONDY UPEGIDU D D\UOOGO~
JHQHO %H]LHU I—!+UL\/I: \XNDUOGD ROGX=+=X JLEL
$PLS$:PEYSUPEPSTR?
UHNOLQGH \DJOODELOLU
Teorem 1: &R L 'PEY; H+ULVL Q GHUHFHGHQ 'XDO
ROVXQ .RQWUR D 2,GRNW RQRIE?2Y 44443 L
% E Y?anIan) Bu takdirde
|)@+ L2, EY2PL B
i) $+ L $:P EY$UP
iii) $-+ LQQEYQQUEJFU(,Za'Js,
dir. Burada¢2a?5 L 24 F 24,5dir.
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Teorem 22 &R Q GHUHFHGHQ GXDO %H]LHU H=U
QRNWDBD ;6 YBDEL r& & &;olarak verilsin. Bu takdirde

—& Li $°°:pa>

s B :

dir. BuradaZ™ L JkZ.5 F Zqodir.

gVSBMHO %H]LHU H+ULOH®WNQGHHRO®X+X JLE

Teorem3: &R NRQW UR 02,Q RJNEW2H CGED U& & &;
olannderece duo HJLHU H+-ULVL ROVXQ %X WDNGLUGH

$pL $"PEY@YV:PEPS$VIPA
dir. Burada$:P NRQW UR @& RIAWSE PG ONRQWURZ QRNW
RODQ Q GHUHFH 5HHO %H]LHU H+ULVLGLU

gVSDAN] 7HNJI-O

Teorem 4 .RQWURO @LNM/ED\?QS’D:[EDréééé];oIan
Q GHUHFH GXDO %H]JLHU H+-ULVLQLQ LNLQFL WeUF}

@@RrA ¥°
—a L AEOR
dir. Burada

A% L J1F s;a@ Ft 25 E Bp
=n:JF s;a&c 5 F ¢ Bglir.
keB L Ao F Adlir.
gVSPMWHO %H]LHU H*ULOHULQGH ROGX=+X JLE
Teorem5: &R .R QW UR O ZRIRYEWR}olanth@ci derece
GXDO %H]JLHU H-ULVL ROVXQ %X WDNGLUGH
#PL PE @;2@4@0@4 LJ:25F2;LJ¢2 L 2% EVRY

$RL PEYWi+ o 0. L 27 EY@Y EF2"A

@:RL PEY’FQ;'E L%stYza?S
@ pL PE YF*j;JE e L 255 EY@YSsEF2 A
Burada;

2L 235 F 25 27 L J:2u5 F 26, 2,7 L <10 F s;a By 5 F cBglir.
sVSYWQ QRNWD WH=HW YH VRQ QRNWD LQ\
NROD\FD J|U-O-U
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6RQX0®P .RQWURO ®MRYEN@BrUMNC derece
GXDO %H]LHU H+ULVL ROVXQ %X WDNGLUGH

#ip L $™p EVSYp EPsRg )

6RQX0% PR .RQWURO ®MRYEN@BrUMNC derece
GXDO %H]LHU H+ULVL ROVXQ %X WDNGLUGH

$4:R L $2PEYSUY R EPS®S Ry
dir.

Teorem 6 &R .RQW UR O ZRIRYBWR}0lanth(ci derece
GXDO %H]LHU H+ULVL ROVXQ %X WDNGLUGH

. :6; HU7;
i) @”Pg@ U@4|_24 E U,
i) @?RJ& o L 255 E Y5,

alal U6 )0
i) @992@4@&5 % .G.E Ve, UGE FUZ? .7c.:
iv) 'R+ e L 206 EYBso6 E P2,5C
dir.
gVSDW

%H]LHU H-ULOHULQLQ VRQ QRNWD LQWHU:
|[JHOOLNOHUL NXOODQOODUDN LVSDW NROD\FD J|

'XDO %H]LHU (+ULOHULQGH )UHQHW dDWOVO

$£P .RQWURO @RIGEWHPROBQ GXDO %H]LHU H+
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g=(7

. XPDULQOHU EHQ]RSLURQ VOQOIOQEM DLW }
MROHN+OOHU ELUORN IDWROD® \PGOHUMD NV EK MSNALIOL
HGLOHELOLU YH\D oHUGLWOL NLP\DVDO UHDNVL\R
HQG*VWULGH NRJPHWLN YH SDUI«P ELOHUHQOHUL
oHaLWOL KDVWDOONODUOQ WHGDYLVL LoLQ LO
IDUPDV|WLN «U*Q*Q VHQWH]LQGH NXOODQOODELC

. XPDULQOHU oRN oHULWOL EL\RORMLN DNWLY
VXQDUODU dHuLWOL IDUNOO KHGHI SURWHLQO
. XPDULQOHU YH -WQUADIPHWKYDQWIDQWLNRDJ*O
DQWLWeP|U arDdysbéti labtiDepresif, antibakteriyel, sitotoksik,
antiviral, antiHIV, anti-Alzheimer JLEL ELU GL]JL IDUNOO EL\R(
VDKLS |QHPOL ELU IDUPDNRORMLNDBRDRO VYD
ILILNRNLP\DVDO |JHOOLNOHUL RQODUO WOEEL NL
D\UOFDOONOO a&krrXRMDPGHWLUWYDGDU DQWLNR
DQWLQ|URGHMHQHUDWLI DMDQODU JLEL ED]O N.
RODUDN NXOOP@O\OPODDNWGWD WOEEL NLP\DJHUC
We¢eUHYOHULQLQ IDUPDNRORMLN SRWDQVL\HOOI
oDOOGPDODUGD |[JHOOLNOH NDQVHU GL\DEHW N
ULVNLQL D]JDOWPD JLEL LQVDQ VD+00+0 <]HL
RGDNODQP.ERPODUQROW.UHYOHUL XPXW YHULFL W
QHGHQOH NXPDULQ WeUHYOHULQLQ VHQWH]L
PHWRGRORMLOHU \HULO YH GDKD GeG*N PDOL\H
ND]DQDELOLU %X ELOHUGULNOHU |JHO NLP\DVDO \
ELOLPLQGH DNWLI RODUDN DUDUWOUOOPDNWDGC

%X E|O«P NXPDULQ YH WeUHYOHULQLQ NLP\I
ELOHULNOHULQ VD+OON \DUDUODUO\OD LOLUGUNLO
NRQX DODQ J*QFHO OLWHUDW+U ELOJLOHUL GHUC

Anahtar KelimelertKumariner . XPDULQ 7 UHYOHUL .LP\DVDO <DSES
1,2-Benzopiron, GHidroksisinnamik AsiB Lakton

*a35@gU

. XPDULQ YH WPRPVADNOMODL EHRHURQYKDONDODU
ROXUDQ WLSLN EHQ]J]RSLURQ LVNHOH®HaGid VDKL
vd., 2024)

ON LJROH HGLOHQ DQD NXPDULGIGLORIGO E.
*«QH\ $PHULND V Hdbk#l ValsulyRsh@e@Q Dipteryx odorata
J)DEDFHDH /HIXPLQRWDIG HDHPGEDOPYOWLU . XPDULQ
IDVXO\HVL LoLQ NXOODQOODQ )UDQVO]JFD &RXP
(Jigar, 2019/ RQpDU YXG
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. XPDULQ WeP ELWNLOHU DOHPLQGH \D\JOQ |
NRNXOX |JHOOLNOHUH VDKLS GR+DO ELU «UQG-U
WOEEL ELWNLOHU JLEL IDUNOO ELWNL ND\QD!
PH\YHOHU N|NOHU VDSODU YH \DSUD@MNMQDRBLAD
bitki metabolitleri olarak bitkiyi enfeksiyonlardan koruyan, bitki
EL\RNLP\DVO YH IL]\RORMLVLQGH |@APDU FGU
2020).Bitkiler, bakteriler ve mantarlardan elde edilen 1300'den fazla
NXPDULQ WDQOPODQPOUWOU 5XWDFHDH $VWH
*XWWLIHUDH &DSULIROLDFHDH 2OHDFHDH 1\FW
|QHPOL ROPDN «J]HUH \DNODUGON IDUNOO IDPLO\
WeU LOHULVLQGH NXPDULQ ELOHULNOHWHLQLQ YD
2009; Venugopalad., 2013). gJHOOLNOH $SLDFHDH IDPLO\DV
(Prangos Lindl.,, Ferula L., Heracleum L., Pachypleurum Hoff.,
ConioselinunfFisch.,LibanotisL. ve Seseli/ NXPDULQ LoHUL=+L ED
JHQJLQGLU %LUORN ELWNL IDUNOO NRQGR&aBQWUD\
vd., 2021).

XPDULQ YH WeUHYOHUL JHQLUO ELU EL\RORM
HQ DNWLI ELOHUGLN VOQOIODUOQGDQ ELULQL WH
antikanser (Rawat ve Reddy, 202ahtibakteriyel (AtAmiery vd., 2014;
Al-Amiery vd., 2016a; AlAmiery vd., 2016b)antiviral Mishra vd, 2020),
antifungal (Al-Amiery vd., 2012),antidepresar{Akwu vd., 2023;Nabeel
vd., 2021; Heghes vd., 2022),antrinflamatuar (Al-Amiery vd,2013),

D Q W L N R(@I3AGidyQ vd., 2011), antiHIV (Al-Ayed vd., 2011),
antidiyabetik (Pan vd., 2022 DNWLYLWHOHU GH GDKLO ROPL
EL\RORMLN |JHOOLNOHUL QHGHQL\OH D\UOFDOON
XPDULQOHULQ EX LOKtn@Ea2-RQOOHNIOHAWH.+~LYLQ N
|JHOOLNOHULQH ED+-QPQRDEQOHW $WEAFD SDUIP
LO®UGD NDWNO PDGGHVL RODUDN \D\AOQ ELU
Majedy vd., 2016)

. XPDULQOHULQ .LP\DVDO <DSOVO

Kumarinler, genellikle bitkiler aleminde bitki ikincil metabolitleri
RODUDN EXOXQDQ |QHPOL YH Ee<\eN ELU RNVL
ROXUWXUXU .D\QDUPLAUREHQOBADADUOQGDQ ROX
oR+X &SR]JLVI\RQXQGD RNVLMH Q O HligghAdpiroixX\weiaU L Q O H
o-hidroksisinnamik asi8 lakton olarak da bilinirler (Fylaktakidou vd., 2004,
X YG *DUJ YG .RQMXJH oLIW KDOND
DUDUWOUPD DODQODUO LoLQ LOJLQo PROHN+«OO}
2021). . XPDULQLQ NLP\DVDO \DSOVO UHNLO 9§GH YH!
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Y

(@) (@)
UHNLXPDULQLQ .LP\DVDO <DSOVO :X YG

Kumarinler bitkilerLQ N[N J|YGH PH\YH YH WRKXP
EIOJHOHULQGH DOWHU Q KuvhafinleR @éndliisl p&lat O X Q X L
\DSOODUO QHGHQL\OH ELWNLOHUGHOWHHEHY MP K(
mavi floresan sergilerleiStefanachi vd., 201&awat ve Reddy2022)

XPDULQ YH 7-UHYOHUL

Kumarinler, Coumarouna odorataG D WRQND IDVXO\HVL
NRQVDQWUDV\RQGD ROPDN ¢J]HUH oRN vD\OGD EL
%XQODUGDQ ED]Oanbaxé&hthofrDo@draund DN D WD W
yoncada elilotuscinsi  /XR YG VL Q TrhikhMamynD U o O Q
cassig %ODKRYi YH 6YRERIG&RN vD\OGD NLUD] oLot
(Pranuscinsi) (Poonam vd., 201)e NVHN RUDQGD EXOXQXU

I[LWHUDW.UGH NXPDULQ DURPDVO JHQHOOL
EHQJHUL WRQODUD VDKLS NUHPVL ELU YDQL(
WDQOPODQPOUWOU . XPDULQOHU D\UOFD GXU ML
VDEXQODUO PDKUHP VDEXQODU WOUDU N|S*NOF
NUHPOHUL GHRGRUDQWODU JeQHU NUHPOHUL
NR]JPHWLN SUHSDUDWODUGD GD NRNX PDGGHVL
*UeQOHUH GDKD L\L ELU WDW YH DURPD VYHUPF
OHNLFLOL+LQL DUWOUPDN LoLQ MBXODMaDh@KOPO W
NXPDULQOHU JOGD SDUIsP NR]JPHWLN LODoODU
GHNLOGH NXO O NMajéipwiD2WDGOU $0

<HQL YH ELOLQHQ NXPDULQ WeUHYOHUL
ND\QDNODUGDQ L]JROH HGLOPLUWLU 'R+DO NXPD
basit kumarinler, furanokumarinler, pirano kumarinler, dikumarinler, fenil
kumarinler ve dihidrofurano kumarinler (Venugopala vd., 2013; Detsi, vd.,

'R+DO NXPDULQOHULQ VOQOIODQGOUOOPDV!
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O =
5

UHNLXPDULQOHULQ NLP\DVDO \DSOVO EDVLW NXPL
3)pirano kumarinler, 4)dikumarinler, 5)fenil kumarinler ve 6)dihidrofurano
kumarinler(Wu, vd., 2009; Wangd., 2023.

XPDULQGHQ WeUHWLOHQ ELOHULNOHUH NXP
denir (Parvej vd., 2022). XPDULQ YH ED]O WeUHYOHUL 7DEO
.XPDULQ ELOHULNOHULQLQ oR+X WHUPDO RODUL
aktiviteye sahiptir. Ot KLGURNVLODV\RQ ELWNLOHUGHN!
EL\RVHQWH]L L oL QSharifeRawvE PR).QRNWD GO U
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Tablo1l: . XPDULQ YH %D]0 7UHYOHULQLQ .LP\DVD
. XPDULQ YH 7¢UHYOHUL .LP\DVDO <DSOVO

1 4-Hidroksikumarin
(Coumarinol)

2  5- Hidroksikumarin
(Vicinal)

3 7-Metoksikumarin
(Herniarin)

4  7-Hidroksikumarin
(Umbelliferon)

5 6,7-Dihidroksikumarin
(Esculetin)

6 6,7-Dihidroksikumarin 6 -D-glukozid
(Esculin)

7  7,8Dihidroksi6-metoksikumarin
(Fraxetin)

8  4-hidroksi3-[(4-hidroksi2-
okzokromen3-il)metillkromen-2-on
(Dicoumaro)

9  2H-Furo[2,3h][1]benzopiran2-on
(Angelicin)

1  7-Hidroksi6-metoksi2H-1-benzopiran
0 2-on
(Scopoletin)

Kaynak: Fylaktakidou vd., 2004

g
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XPDULQ YH 7UHYOHULQLQ %L\RORMLN (WNLOHU

XPDULQ YHnNiWEUBHYRHUDQWLNDQVHU 5DZDW
antibakteriyel (AlAmiery vd., 2014; AlAmiery vd., 2016a; AlAmiery vd.,
2016b), antiviral Mishra vd., 202Q) antifungal (AtAmiery vd., 2012),
antioksidan (AAmiery vd., 2016; Hassanein, vd., 2020; Yang v@22),
antidepresarfAkwu vd., 2023; Nabeel vd., 2021; Heghes vd., 202t
inflamatuar (AFSPLHU\ YG .LUVFK YG - DQW
Amiery vd., 2011; Gao vd., 2021), amtiVv (Al-Ayed vd., 2011),
antidiyabetik (Pan vd., 2022) aktivitelertd GDKLO ROPDN <]JHUH o
EL\RORMLN |JHOOLNOHUL QHGHQL\OH D\UOFDOON
XPDULQOHULQ EX LOKtn@ae2-RQOOH NIOWHAH.~LYQLQ N
|[JTHOOLNOHUL @M-MaedyQd,QMEL OLU

. XPDULQOHU D\UOFD oHULWOL IDUNOO KHGHI
HGHUHN WOEEL ID\GD VD+ODU gUQH=LQ SURVWD
|GHP iQHODPDV\RQ X Dyd, QWD Gargd. W2020). sQV-OLQL
|QHPOL |O0o*GH EDVNOOD\DUDN SDQNUHDWLN DG
GL\DEHW JHOLUGLPLQLQ D]JDOWOU %XQXQOD LOL
RWRLPP+Q GL\DE|W(WaHAEMI 1 PAB)Qdrekli durumlarda K
vitamini UHG*NWD] HQHLEHQHGHUHN DQWLNRDJ-ODQ |
(Garg vd.,2020).

Antioksidan Etki

BD]O NXPDULQOHU KLGURNVLNXPDULQOHU
\ROX\OD VHUEHVW UDGLNDO OPDLLY & O bisid /B XdR& XC
antioksidanlar olarak 2H-kromen2-R Q OHNLUGH+LQGHNL
delokalizasyonu sayesinderbest radikal temizleyici olarak hareket ede
(Torres vd., 2014).

6HUEHVW UDGLNDOOHU HUOHUPHPLUrELU HO
5SHDNWLI WeUOHU |QHPOL KeFUHVHO V< UHOOHULGQ
WeUOHUL 526 YH UHDQWL51@L WHEBRNMMD W-UOHU
VeUHoOHUL vVOUDVOQGD QHIHV DOPD KeFUH VLC
SDWRMHQOHUH NDUUO VLWRWRNVikVblaylH JLEL
ED-ODQWOOOGOUODU %XQXQOD ELUOLNWH SL
verebililer )L]\RORMLN NRuUXOODU DOWOQGD DulOUC
HWNLOHULQL DJDOWDELOHQ DQWLRNVLGDQODU \
20121; Todorov vd., 2023.R+DO RODUDN ROXUDQ ELOHULN
VO QO I KumRitdd,QD QWLRNVLG D@ 5260 OULHW/HHEINHQ]LP
inhibisyonunu VD+ODPDQOQVOUD KHP VeSeUsFe KHP C
DQWLUDGLN D G HQGNLUEP&tY fod 12N LAI-Amiery vd.,
2016§. . XPDULQ LVNHOHWLQLQ VSHVLILN \DSOVO
WDGOPD |JHOOLNOHULQH VDKLS NRQMXJH ELU \
DQWLRNVLGDQ DNWLYLWHVL HQ D] \LUPL \00GOL
(Todorovvd., 2023).
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. XPDULQLQ \*NVHN GR]ODUO Q Qligmektetl DW R W R
DQFDN NDQVHU YH GL+HU QJURQDO YH NDUGL\F
DJDOWDUDN ID\GDOO HWNLOHU J|VWHULUOHU
temizleyici, yani antioksidan etkilerine atfedilebilir (Gargj, 2020).

.XPDULQ WeUHYOHULQGHQ NDWHNRO KLGURN
VHUEHVW UDGLNDOLQL HWNLOL EL4hetBlHNLOGH
aminokumarinler ve dikumarinler de oksijen radikali temizleme aktivitesine
sahiptir (Pan vd., 2022).

Umbelliferon, esculetin ve kuersetin gibi kumarinler antioksidan
|JTHOOLNOHU J|VWHULU YH KeFUHVHO '"1%d\0 RNVL
2020). Umbelliferone, farmakolojik olarak aktif bir ajan olan- 7
hidroksikumarindir. Umbelliferon, resorsinol ve formil asetik asidin
BHFKPDQQ \R+XQODUPD UH D téxenivrRI@belliferomud, D QO OL
LOWLKDSODQPD GHMHQHUDWLI KDVWDOONODU
KeFUHOHURNVYEGIQ®DU YH 526 LOH LOJLOL GXUX
VD+OONOD LOJLOL oHULWOL NRGUXOODUD NDUuUO c
JIVWHULOPNHWRDW-UGH '33+ KLGURNVLO VeSHU!
UDGLNDOOHULQLQ L\L ELU WHM™BZi®ba)RPAEL)VL ROG X+

Antitrombotik Etki

7URPER] LQVDQ VvVD+00+0 YH \DubPO LoLQ FI
*eQeP+]GH NOLQLN X\JXODPDGD VON NDUubODub
LOJLOLGLU OL\RNDUG HQIDUNWe+Ve YH LQPHGH
VeUHo WURPERJHQH] \DQL WURPE+«V ROXUXPXGX
\HWPH]OL+L JLEL \D\JOQ NDUGL\RYDVN<OHU ER]
L OL 0 NBlénh Grd. U2002). . DUGL\RYDVN«OHU KDVWDOONO
ULGGHWL GH DWUL\DO ILEULG@IXVLRIQ RO XWDRXO NO!
Je0oO+* ELU NRUHODV\RQ ROGX+X ELOGLULOPLU RC
(Liang ve Wang, 2021).

.RURQHU NDOS KDVWDOO+O KHP JHOLUUPLU
*ONHOHUGH |QGH JHOHQ |O«PEQHETMHULBO O NWHDDRE
LQVDQODUOQ |OWHRUDQOH \eNVHOPLUWLU :+2
oD O OKidedber kalp KDVWO @INX@&Q PL\RNDU G takifehD UN W
DWUL\DO ILEULODV\RQ JHOLGUWLUPH H+LOLPLQG!
vd., 2018). $SQWLWURPERWLN LODoODU DQWLSODWH(
RODUDN WURPER] YH RQXQ QHGHQ ROGX=+X KDVW
WHPHO GD\DQDN QRNWDODUOGOU ODFNPDQ YG
WURPERWLN ER]JXNOXNODUOQ EDUODQJOFOQO
WURPERWLN KDVWDOONODUOQ \|QHWLPLQGH |Q
WURPERVLW DJUHJDV\RQ LQKLELV\RQX GD GDKLC
DNWLYLWHOHUH VDKLS ELU SROLIHQROLN ELOHU
'R+DO YH VHQWHWLN NXPDULQOHULQ DQWL
DQWLNRDJ*ODV\RQD YH DQWLSODWHOHW DJUHJC
(Kalyoncu, 2004; Gao vd., 2021Acenocoumarol, dicoumarol, warfarin ve
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SKHQSURFRXPRQ )'$ RQD\OO NXPDWO@XBEDIBKLDC
fH YHULGRIdawd.U2024)g]HOOLNOH ZDUIDULQ IHQ
NORULNURPHQ JLEL NXPDULQ ED]OO LODoODU
WHGDYLVLQGH X]XQ VeUHGLU NXOODQOOPDNWDG
RUWDGDQ NDOGOUOU YH\D DJDOWOU $\UOFD N
edebilirler (Ramsis vd., 2023)gUQH+LQ ZDUIDULQ . 9LWDP
HQJLPLQL EORNH HGHUHN SOKWOODGPD PHNDQL]!
. XPDULQ LoHUHQ EX LODoODU NOLQLN RODU
DWUL\DO ILEULODV\RQX RODQ KDVWDODUGD X]
WHGDYLVL YH\D VLVWHPLN HPEROL YH\D LQP
HQGLNDV\RQODU LoLQ UHOHWH HGLOPHNWHGLU

O O
T

OH CHj
0]
Acenocoumarol Warfarin
OH  HO OH
Oy~ LT
O O
o G (@) @)
Dicoumarol Phenprocoumon
UHNLXPDULQ ED]OO *OGD YH gODo o¢GDBHavha vR.QD\OO L

2024).

. XPDULQOHU WURPERVLW DJUHJDV\RQ LQKLE
OoOHULWOL IDUPDNRORMLN DNWLYLWHOHUH VDKLS
Watanabe, 2022).

'LFRXPDURO ELWNL YH PDQWDU N|NHQOL GR-
ELU WeUHYLGLU 'LFRXPDURO . YLWDPLQLQLQ H\
|[JHOOLNOHU J|VWHULU 'LFRXPDUROXQ NHuUIL
JHOLUWLULOPHVLQH \RO D dadédksiMuintrin, *DradinY G
|QF*0O*QGHQ HOGH HGLOHQ |QHPOL ELU PDQWDL
GDKD ID]JOD IHUPHQWDWLI sUHWLPLQ®iveiRO DoDU
2016). 4+LGURNVLNXPDULQD WHDWHYL RODKIDV\RQOD
HWPHN LoLQ SURWHLQOHUOH HWNLOHULPH JLUF
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NXOODOQOWBGARNVLNXPDULQOHU D\UWOFD DQWLNF
DQWDJRQLVWOHULGLU B5DPVLV YG <HQL
DMDQODUOQ YH DQWLNRDJ-ODQODUOQ JHOLG\
DUWPDNWDGOU

Anti-HIV Etki

2QVDQ ED+OUONOON \HWPH]OL=L YLU+*Ve
VLVWHPLQH |JHOOLNOH GH EH\D] NDQ K*FUHOHU
HQIHNVL\RQXQ VRQXFX RODUDN RUWD\D oONDQ
GUHNLOGH EDVNOODQPDVOQD \RO DoDQ HGLQLO
(AIDS) G+Q\D 0oDSOQGD Ee«\¢N ELHIVViRya® Gdd W HKC
KeFUHOHULQL \RN HGHUHN NLULQLQ We<EHUN<OR
IOUVDWoO HQIHNVL\RQODUD D+OU EDNWHUL\HC
NDUUO ED=+ 000 WHD:- 20220 - [\ 6MBWON gUJeWe Q«Q
WDKPLQOHULQH J|UH X DQGD G+Q\D JHQHOLQGF
\DUDPDNWD YH KHU \00O \DNODUON PLO\RQ \HQL
2020). % LWNL ND\QDNOO ELOHULNOHU \DSOVDO oHU
NXPDULQ WeUHYOHUL oOoHULWOL SURWHLQOHU t
ED+-ODUO UHODV\RQ KLGURIRELN HWNLOHULPOH
oHGULWOL NRYDOHQW ROPD\DQ HWNLOHULPOHU |
WeUHYOHUL +,9 SURWHD] WHUV WUDQVNULSWCE
JHOHQHNVHO KHGHIGNROQONDQOUWOED+ ®DQRDVO
l*]\RQX HQWHJIUDV\RQ ELUOHUGUPH GDKLO ROP
G|QJ*VeQGHNL IDUNOO DuDPDODUO LQKLEH H
(Brahmachari vd., 2014; Garg vd., 2020).

Anti-+,9 DMDQODUO +,9 $,'6 WHGDYLVL LoLQ NU
YLUDO PXWDQWODU6,0 RERODUTEOIMQWILGGL \D
HQIHNVL\RQXQXQ WHGDYLVLQGH FLGGGRHROHOC
ND\Qann®® DMDQODUOQOQ JHOLUWLULORPMVLQH C
vd.,, 2021) DR+DO ELW &laxP QCdlaholides ((+galanolideA)
Calophyllumcinsinden izole edilen,J ¢ 0 O « -HI\Q &ktlvitesine sahip bir
E L O H({Kbtowal 2005).

Antibakteriyelve Antiviral Etki

*«QeP*]GH SDWRMHQ EDNWHULOHULQ VON
DQWLEL\RWLNOHUH NDUUO GLUHQo SDWHUQOHU
PRUWDOLWH LOH KDON VD+00+0Q0 WHKGLW HG
EDNWHUL vXuoDUOQOQ GDKD |QFH VON NXOODQ
GLUHQo ND]DQDUDN VeUHNOL JHQHWLN JHOLULP
DQWLEL\RWLNOH YH\D \HQL VXQXODQ LODoODUC

JHOLGPHNWHGLU +HU \0O \DNODGWON PLO\RQ
|OPHNWH YH KHU \Du JUXEXQGDQ \DNODUON
etkilenmektedir (Holmesds 6DKRR YG 6RQX0 ROD

EDNWHULOHULQ JHQLG VSHNWUXPXQD NDUuUO GEC
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JHOLUWLULOPHVL JHUHNPHNWHGLU 1LWHNLP IL
JeoOe DQWLEDNWHUL\HO DNWLYLWHOHUH VDK
DQWLEDNWHUL\HO DMDQODUOQ JHOWBMWGWLOPHYV
SR]JLVIRQODUOQGDNL V<EVWLWeHQovebidtin, WHU
chlorobiocin ve minocoumariwW LFD U L R O [aktibdhNW[FQUHLL HOHIQO D 0 O
(Kasperkiewicz vd., 2020; Sahoo vd., 22% XQXQOD ELUOLNWH Vv
ELWNLVHO ND\QDNODUGDQ L]JROH HGLOHQ NXP
HWNLOHUL VONO O Nanibellitetbie) \Rubaosad "eDApACBae O U
S8PEHOOLIHUDH IDPLO\DODUO LoLQGH \D\JOQ |
J*QHU NRUX\XFX PDGGH RODUDN NXOODQOODQ IC
NDUGO DQWLEL\RWL N(Maitrda) 12600 HV A X D Bl KMLSQV IDY U
EDNWHUL\RVWDWLN YH DQWLIXQJDO |]JHOOLNO
SKHQ\OFRXPDULQV KHSDWLW % Y+,9¢V}HAONDOHD
sahiptir(Li vd., 2022; Ye vd., 2023).

Antidepresan Etki

. XPDULQOHU YH WeUHYOHUL IDUNOO \DSOOTI
GHSUHV\RQ YH DONVL\HWH JLEL UXKVDO VD=
NXOODQOOPDNW.D Ga23). Skdgaetin, umbelliferon ve- 7
KLGURNVLNXPDULQ ELOH itk NOHWIL QR QG B-OXV IEG. D%
(Nabeelvd., 2021; Heghegd., 2022; Sinhard *eQeP+e]GH SHN ol
LQVDQ PDM|U GHSUHVLI ER]XNOXNOD EDUGUHWPHI
gUJeWe \HWLUNLQOHULQ 9fYLQLQ YH \DUG sVWse \]
*]JHUH Q+IXVXQ fLQLQ GHSUHV\RQGD ROGX=+XQ:
\DNODUON PLO\RQ NLULQLQ GHSUHV\RQ KDV
T+ 2 OHYFXW DQWLGHSUDVDQ LODoODUOQ P
JeFeQes D] ROPDVO YH \DQ HWNLOHUL JLEL Gl
DQWLGHSUHVDQ |JHOOLNOHUH VDKLS ELWNLOHU
vd.,2016; Kendavd . XPDULQ ivantidaprésahYpotahsiyeli
LOH GLNNDW oHN#®RH RWH.GAkwuv HD Q U ND @280 D U O
NXPDULQ YH WeUHYOHULQLQ DQWLGHSUHVDQ |
oDOOUPDODUOQGD NRQX\OD LOJLOL PDNDOH L
DOQWLGHSUHVDQ HWNLOHUL HQ oRN LQFHOHQHQ
KLGURNVLNXPDULQ PHUDQV]LQ KLGUDW RV W
ELOGLUPLGOHUGLU dDOOUPDODU VRQXFXQGD N
oksidaz% LQKLELV\RQX VD+-OD\DUDN DQWLGHSU
YXUJXODPOuUuODUGOU %D+OUVDN PLNUREL\RWDV
ED+ODQWO ROGX+XQX YH PHUDQ]LQ KLGUDW EI
G*]HQOH\HUHN DQWLGHSUHVHI@L EIEWO DWWWRLY IOV
$UDUWOUPDFOODU oDOOUPDODUOQ VOQOUOD RO
WDP RODUDN EHOLUOH Q HAWGI: 12Q2B) \Hang @ UP L G C
arlNDGDUODUODUHOHU «]JHULQGH \DSPOU ROGXNOD
ROGXNODUO DNWLYLWH JIVWHUHQ NXPDULQ W:
KLGURNVLWULSWDPLQ VHYL\HVL <«]JHULQGHNL
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YJDUPDNRORMLN GHQH\OHU VRQUDVO oR+X NXPDU
VHUJLOHGL+LQLQ EHOLUWPLUOHUGLU2-(6@4-\*NVHN
florobenzil) piperazirl-il) -2-oksoetoksh2H-kromen2- R Q L ROGX=+XC
YXUJXODPOuUODUGOU ) idreksitipkaiiinQ Semiveledhid H N L
|O0ePe NXPDULQ WeUHYOHULQLQ DQWEGHSUH
KLGURNVLWULSWDPLQ VHYL\HOHUL\OHMBOPFOOO|
vd., 2021)

Antikanserojen Etki

.DQVHU G+Q\DGD HQ \*NVHN PRUELGLWH YH
KDVWDOONODUGDQ ELUL ROXS Id@ewdrQbindd +00+0
*DQJRSDGK\D\ *eQeP+s]H NDGDU NDQVHU W
* ]JHUH ELUORN LODo JHOLUWLULOPLGWLU ODOLJ
NHUILQGHQ EX \DQD DONLOOH\LFL DWM.P2QIO;DU 5D
Kapuriyavd., 2019), platin kompleksleri (Zhowd., 2009; Zhowd., 2010),
SRUILULQ WW@&@DoODUYHKX]RO D MWMD.QOID Weangié D Q J
=KR X JLEL ELUORN LODo EXQODUD |UQHN YF
\eNVHN PDOL\HWH ]D\OI WHGDYL HGLFL HWNL\F
VHOLFLOL+H VDKLSWLU .HPRWHUDSLQLQ DVOO
KeFUHOHUL LoLQ GH WRNVLVLWH ROXUWXUPDVOC
G|N*OPHVL DQHPL NROD\ PRUDUPD YH NDQDPD
oONPDNWDGOW., 2813D Sdnyogadhyay, 2021). Bu nedenle,
KDVWDODUOQ DFOVOQO HQ D]JD LQGLUPHN YH
PDOL\HWOHULQL GetsUPHN DPDFO\OD NDQVHU
DUDPDN Ee<«\*N |QHP WDUOPDNWDGOU %LWNLOF
DQWLNDQVHU DNWLYLWHOHULQGHQ GROD\O JLG
*DQJRSDGK\D\ DUN %L\RORMLN RODUDN D
GR+DO NXPDULQOHU ELWNL G+Q\DVOQGD JHQLU
ROPDN ¢«]J]HUH |[QHPOL EL\RORMLN DNWLYLWHOHUL
OHNPHNWH @d.,l 2013)H@ahgopadhyay (2023), kumarinlerin anti
NDQVHU |[JHOOLNOHULQL DUDuUWOUGO+0O PDNDOH
GR+DO NXPDULQLQ DQWLNDQVHU |JHOOLNOHUL
NXPDULQOHULQ oHGLWOL PROHN.OHU PHNDQL
KeFUHOHULQLQ E<«\¢PHVLQL o0oR+DOPDVOQO YH P}
VeUP+GW+U .DUDW:GDIH@ODW FHLDUWNNXPDULQ ELOH
HVN*OHWLQ LoLQ JHOLUWLUPLG ROGXNODUO QDQ
EHWD Ke¢eFUHOHULQGHQ GDKD ID]OD L®@V-.OLQ
KeFUHOHULQH NDUGO WHGDYL HGLFL |[JHO-OLNOHL
ko-glikolit nanoPLVHO IRUP<ODV\RQX LQ YLWUR KeFU
HVN*OHWLQGHQ GDKD HWNLOL ELU UOHNLOGH T
exUOHWLQ GH LQ YLWUR NRUXOODUGD KeFUH FD
IRUP.ODV\RQODUOQ JHOLUPLG JHOLUJHQOLN YH
NRUXOODUGD +VWeQ HWNLQOLN J|VWsdutih+~L ELO
nane IRUP+ODV\RQXQXQ LQ YL YRHNWRIXD Q|DUHG G DWHDU
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ROGX+X GeU*Q+OPHNWHGLU .XPDULQ YH W-eUHY
*]JHULQH \DSOODQ oDOOuUPDODU EX ELOHULNOHL
NDVSD] ED+OPOO DSRSWR] ROABKHH QPB2@.LOGLUPLC

Antidiyabetik Etki
Diabetes mellitus 'O JOLNR] KRPHRVWD]OQGDNL
NDUDNWHUL]H HGLOHQ NURQLN ELU PHWDEROLN
JOLNR] VHYL\HVLQLQ DuwPDVOQD \RO DoDU 6RQ
G*Q\D JHQHOLQGH NHYV NupQ l0» DHNALIOGE N DIEEWHWR @I C
VDKLS Ne¢o*N PROHN+OOHULQ LQFHOHQPHVL HQ
ELUL KDOLQH JH @® 2020 Qkhkuimb.y PD31$. IKumarin ve
WeUHYOHULQLQ GL\DEHWLN QHIURSDWL YH NDU
NRPSOLNDV\RQODUOQOQ WHGDYLVLQGH HWNLOL
E X O X Q P.DAilg ¥ @ COUU N 28 I3 ))btidaJdentatabitkisinden izole
ettikleri  kumarinlerin ~ Tip GL\DEHW ¢J]HULQH HWNLVLQI
oDOOUPDODUOQGD REH] ROPD\DQ GL\DEHWLN I
JDUHOHUH G+G*N RUWD YH \eNVHN GR] NXPDULQ
VRQUD IDUH\L UDVWJHOH VHOHUHN LQWUDS
\DSPOuUODUGOU .XPDULQ LOH EHVOHQHQ IDUH
EDVNOODQGO+0QO SDQNUHDWLN DGDFON VvD\O
DIDOGO+-0Q0 ELOGLUPLGEHQPHWL IXPDHEW|QH LY
\ROODUOQO EDVNOOD\DUDN GL\DEHWLN IDUHOF
|QOHGL+LQL Y XUwamg DvA.O (o1B)UBrDdliferon Citrus
aurantium veAegle marmelos Correhitkilerinden kumarin ekstraksiyonu
YH VDIODGUWOUOOPDVO LoLQ ELULQFLOvIND\QDN
6WUHSWR]JRWRVLQ 67= LOH LQG+NOHQHQ C
RUDO XPEHOOLIHURQ WHGDYLVLQLQ DoOON NDQ
+E$ F VHYL\HOHULQGH G+lG°0H QHGHQ ROGX=+XQ
vd., 2006;2007). Pan v®@ UNDGDUODUBULWOL NXPDULQ ELO
3DULONXPDULQ WeUHYOHULQLQ DQWLGL\DEHWL
XPXW YDGHGHQ PROHN+OOHU ROGX+XQX ELOGL!
5,7-dihidroksil ve 42+ \DSOODUOQGD KLGURNVLO JUXSOI
DQODPOO GIHOUXHWNFRHGED] LQKLELW|U DBNWLFDWHVL
DULONXPDULQOHU gOHUWib *$0 (W DIVOR QEGR\Q Lh D NJDL
sahpROG X+ X EXQXQRRIONXBL\DEHWLN VOoDQODUGEL
NDUGO NR\DUDN GL\DEHWLN ELU NRPSOLNDV\RQ |
ROXUXPXQX YH JHOLGULPLQL \DYDGUODWPDNWDGOU
LQVeOLQ GLUHQFL ¢]JHULQGH EHOLUJLQ ELU HWNL

Anti-inflamatuar Etki

Kumarinler aniLQIODPDWXDU YH Ge¢] NDV JHYUHWL!
YH |GHP WHGDYLVL Lo L-QidrokskOnmabnQ\@ya Dvieina) L U O H |
GLKLGURNVL NXPDULQOHU JLEL KLGURNVLO DUR
antt LQIODPDWXDU DMDQODU ROGX+X EXOXQPXuUWX
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.HVWDQH \D SAEBcNIG hippdcastaByroulunan bir kumarin
RODQ HVFXOHWLQ DJOLNRQ HVFXOHWLQ QHGHQ
DIDOWOU YH Gdntdinf@rratu@rvedlebdtddik ékilere sahiptBu
ELOH¥H HWR Q X V(SharkiRadHwa \W2021). U

7DWOO \RMER®UW Cofficinalis oLOHNOHULQGHQ HOC
esculetin  KD\YDQ PRGHOOHUL NXOODQOODUDN LQ
JIVWHUPLGWLU %X |JHOOLNOHUL QHGHQL\OH
NURQLN YHQ|] \HWPH]OL+LQ WHGDYLVLQGH YH
\DUGOPFO RODUD(NsitQH BQMIYPHNWHGL U

(VFXOHWLQ D\WUOFD SURVWDJODQGLQOHULQ
VHQWH]LQL YH DVWOPOO DOHUMLN YH LQIOD
SURLQIODPDWXDU PR Qibng v@,QMHYL LQKLEH HGHU

6218d

6RQ |JDPDQODUGD \DSOODQ ELOLPVHO DUDGW
VD\OGD EL\RORMLN DNW L XilnVsrih\iskeRetihitv BpeBifilko O N D U
NLP\DVDOoMmE@W\WOA W UHYOHULQLQXMRIDXUX®NQ Do R
OHGULWOL EL\RORMLN DNWLYLWHOHU YH JHQLUG EL
KHGHI SURWHLQOHUL YH HQ]JLPOHUL LQKLEH HG
anttLQIODPDWXYDU DQWLNRDJ-ODQ DQWLRNVI
antidiyabetik, antidepresan, antibakteriyel, antikanser, antiviral;Hi¥ti
DNWLYLWHOHU GDKLO ROPDN +¢JHUH oRN OoHULW
D\WWOFDOONOO \DSOODU ROXPDNLRIDEXQQHEKOL
|]H O O L NKiokhehl2-RtQ oHNLUGH=+=LQLQ NLP\DVDO |[]JHOO

*eQeP+«]GHHOOURONOO HWNL PHNDQL]PDODU
DQWLWURPERWLN LODoODU ROXUWXUPDN LoLQ G
WeUHYIDHUUW O UO'®RRDROWDIEO®D VHQWH] \ROX\OD
NXPDULQOHU YH WeUHY Gilamatuiag \artineR&@iyelO D Q
antiviral, antiHIV, antidiyabetik, antikanser, antidepresan, antioksidan ve
LPP*QRPRG+«ODW|U HWNLOHUL GH GDKLO ROP
EL\RDNWLYLWHOHUL QHGHQL\OH ILWRNLP\DFOO
olmaya devam etmektedir.
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%L\RORMLN oHULWOLOLN HNRVLVWHPOHULQ
GHYDPOOOO+0QOQ VvD+0ODQPDVO YH LQVDQOTL
VeUG+*U<OHELOLU ID\GDODQPDVO LoLQ ROPD]VD
EL\RORMLN OHULWOLOL+LQ YH|ODHEHPULIPLQRERX
JHOHFHN QHVLOOHUH DNWDUOOPDVO KXVXVXQ
EXOXQPDNWDGOU hONHPL]LQ |QHPOL EL\RORML]
.D] 'D+ODUD®GODIWDY] JHUHN EDUOQGOUGO+D IOR!
HQGHPLNQYQUORNOX+X LOH EL\RORMLN JHQJLQOL
G H + H U L PehgiG bitohumlu bitkfloraVO @DKLS RODQ .D] 'D+0O
FLHURWODUO I10RUDYV 0 @®Oup dGrimditt @4 D Q LRVO FCDeW0 |
WRKXPVX] ELWNLOHU RODQ FL+HURWODUO PLC
YD]JHoOLOPH] ELOHGUHQOHUL ROPXUODUGOU *HUc
'D+ODUOQGD FL+HURWODUOQOQ EL\RORMLN oHU
harekette DODQGD YH \DNOQ oHYUHVLQGHOBGBIORDLIUF
*HUOHNOHUWLULOHQ OLWHUDW.U WDUDPDVO Q
OHYUHVLQGH FL+HURWODUO IORUDVOQD \|QHOI
DUDGW O Wamabiplgia 2 FL+HURWX ODUFKDQWRSK
boynuzotu (Anthocerotophyta) taksorEiL O G L WIHY/GILW. HEDL. 0 D\W L
oDOOUGUPD QHWLFHVLQGH .D] 'D+ODUO YH \DNOQ
FL+HURWX IORUDVO DUDIWMORIBD& DX RQ /@ \D SIRQ

Anahtar Kelimelert ODUFKDQWLRSK\WD &L+HURWODUO %L\RO
.D] 'D+ODUO

*a35@gU

%L\RORMLN dHGLWOLOLN

(NRVLVWHPOHULQ VD+OONOO ELU GHNLOGH
VH\ULQGH VD+OONOO ELU dHNLIHGH @ K\REP G GHHE
NRUXQPDVO YH LQVDQODUOQ V.UG+U*OHELOLU
EL\RORMLN oHULWOLOL=+LQ |QHPL \DGVOQDPD] EL!
LOH RUWD\D oONDQ VRUXQODU JH]JHJHQdilgr LGOH\L
WHKOLNH ROXUWXUPDNWDGOU

%L\ROHULWOLOLN LN$lUdRosis@irl€ LJJL EMH oHGL W O
ND\QDNODUGD EXOXQDQ FDQOO RUJDQL]PDODU I
ROXUWXUGX+X HNRORMLN \DSOODUO LIDGH HGH!
DUDVOQGDNL YH WeUOHU LOH HNRVLVWHPOHU D
GH\LUOROWULWOLOLN EHOLUOL ELU DODQGDNL JI
HNRORMLN ROD\ODUOQ E+W+Q+Q+s WDQOPODU $\U
HNRVLVWHP YH HNRORMLN LPHOHY GHW\E HD QG KW\®
JUXED D\UOORIDNOVD G O U
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%L\RORMLNEQ®HNWHIL Qllebe+H YH\D JHQHOGHQ
WDULIOHQHELOHFHNNOWEXWERUY.IQPHEXED+OD\DQ G|
ELOHUGOR QB H™D NRHD&O U

*HQHWLN , oI+ XMDAONOID WeUOHULQ LOLQGHL!
WDQOPOD\DQ ELU LIDGHGLU %X oH(geMe@LOLN V
WRSODPOQOQ ROXUWXUGX+X JHQHWIBNuBEAOJLQL
birlikte genetik oHULW O L O BR S&= 10 OW eRIEW, Waryeteveya O U N
LOLQGHNL JHQHMILNIDGUHNOWRBONADLQ' BHDRXOOD
2019.

7+U oHUbMIMEOU-H|EB X0 DY 1DONOIOQ oHULWO
vD\OVOQO 'RPB® HGHU

(NRVLVWHP, bHUN®O IHONRYLVWHP W<UOHULQL
LIDGH HGHU (NR VKD BIHPDIM ¥ IHVD {DDUOAE D WOQ O LD
bir etkendirENRV LV W H P birbinnded OO GNBOHULQ \DGD\DELO
V D + O D Biifl@d® habitatlarl D U N O O fehksRa@nBielVWWeP EXQODU O
ELU GHQJH LoLQGH YDUOO+0Q0 VNOGPDRHNVEQD/
ELUOLNOHULQLQ mRe®PpPVvOQO VD+ODU

(NRORMLN Ve Usébir ekasistamM@XPXQLHYULRYHO VL
neticesindeR U W D PID @ OrNiD « P « Jd& Hlevam edero H G blaylér lve
HWNL @ Hfade Pe@al (NRORMLN VeUHOOHUGH®@awr@® oRN
LOLUNDWVERQ G|QJeVe VX G|Q JparazitlksirBiydzNilk UHo O H |
mutualizmJLEL HNRVLVWHPOHUGH (JRU-MP Q. oHULWOL

'R+DO ND\QDNODU JHUHN GHQJHOL ELU t
LQVDQR+OXQXQ VD+OONOO ELU OHYUHGH \DUD
ID\GDODQPD LOH NDOLWHOL ELU \SDriiDWPG\D-W P'HRV D €
ND\QDNODUOQ HQ |QHPOLOHUL DUDVOQGD ELWI
*ONHOHULQ EL\RORMLN JHQJLQOLNOHUL@BHQ ED
ELWNL YH KD\YDQ We+UOHU LWQL\@ ER MR &/H.ON_ \WHDLOY
JIVWHUJHOHULQGHQ ELUL GH HQGHPL]P R&JDQO G(
\eNVHN HQGHPL]P RUDQOQD VDKLS DODQODU JH
PXWODND NRUXQPDVO %N UFNHIO B DU Q HUHAAOL QL
|QOHQPHVL YH EL\RORMLN OHULWOLOL+LQ NRUXQ
LOOH\LGL \|Q*QGHQ oRN |QHPOLGLU $QFDN EX
GHYDPOOOO+0O VD+ODQDELOLU HNRVLVWHP KL]P
YH VD+OONOO ELU JHJHJHQGH \DUubPD LPNDQO P-

%XQD NDUUGOOON |JHOOLNOH VDQD\L GHYU!
EL\RORMLN oHUGLWOLOLN FLGGL ELU WHKGLW DO
WeNHQHQ W+UOHULQ VD\OVO DUWOUD JHOPLUWLU
IDNW|U ROPDNODUEGRUElNWHOEXQ@DX+X LQVDQ
%L\ROHULWOLOLN ND\EOQOQ QHDHIHILOLU DQ DG
KDELWDWODUOQOQ \RN HGLOPHVL HHMR&LVWHPC
oOHYUH NLUOLNDL\QIDNOWDBIQ DudUd YH MRQWURH
VHEHSOHUOH EHVLQ ]JLQFLUL YH GR=DO G|QJ-«C
GH+L4LNOL+L JLEL HWPHQOHU EL\RORMLN oHULW:
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*|UsOGe++ JLEL WeP EX HWPHQOHULQ N|NHQLQGH 1
%X QHGHQOH HNRVLVWHPOHULQ VD-OONOO ELU
VeUG+U*OHELOLU \DUDUODQPDQOQ WHPLQDW DO\
korumaktaW P LQV|DGI®O+DELU VRUXPOXOXN GeGPHNW
'«Q\DGD KHU QRNWDGD D\QO RUDQGD EL\R
PePNeQ GH+LOGLU 'H+LUHQ HNRORMLN UGDUWODU
WeUOHUL GH GH=LGLNOLN J|VWHULU %X VHEHSC
ROGXNoD NOVOWOOLYNHONN HMNL ED.ODELO R &KL W O L ¢
%X WLS \eNVHN EL\ROHUGULWOLOL+H VDKLS DODQ
DNWDUVD:PDIYNOO ELU JHJHIJHQ LOLIGQWRQ +G@MHNF
HQGHPL]P J|JUsOHQ YH EL\ROHULWO LaDgeNelikeNOP O Q
hassas ekosistemlerdir ve antropojegifnenlerile ekolojik bozulmalardan
kolayca HWNLOHQHELOPHNWHGLUOHU %X GD EHU
WeNHQPHVL YH HNRVLVWHPLQ LOOH\LGLQLQ V
GR+XUPDNWDGOU

&L+HURWODUO ODUFKDQWLRS\WD

&L+HURWODUO ODUFKDQWLRS\WD GD EL\RC
ELOHUH®DGLWe VisRU®DD *UH\HQ RDBDODO EQHQ LO
EX FDQOUWHPMHOHWL VX\D ED+-OPOXN B G DNLHBIHHURW
ER\QX]RWODUOQOQ DUDGWOUOODE BNUWDWUQPP D@
(2015) G « Q \ Eo@dn WFU+HURWX ODUFKDQWHhRS\WD
(Anthocerotophyta EXOXQGX+XQX ELOGLUPLUOHUGLU %)
92 familya ve 398 cinsRO G X+ X E H @/IRBWIDPL WN HRDOMOIFDQ (

fhin boynuzotuRO G X+ X ND\GBOGD@PLUWL W LVH FL+HU

&L+HURWODUO GL+HU ELUNEWDR\RVXV O DWXE
(Bryophyta)teU JHQJLQOL+L EDNOPOQGDQ GDKD Neo*N
form olarakbu bitkilerdenGDKD I1D]OD oHUulW QLOHYRWORUSV
\DSOGébeblyle \DSUDNVO -XQIJHUPDQQLRSVLGD V
ODUFKDQWLRSVLGD vVOQOIO UHNOLQGH DOW E|
RODUDN KHP \DSUDNVO KHP GH WDOOXVVX FL=+
+DSORPLWULRSVLGD VOQOIO GD keo ¢pgetErdy) IRUP
2019).

&L+HURWDIDPO G IRV D RPBREDXU PDNWDEOU %X
ilki ELUH\ JH OQIHIUW ®H QUE UNWLRPR]RP O X R RIBBIRL G’
ise *UHPHQ@H@OHNOHQWLNURPR]RPOX DEDLBODROG’
&L+HURWODUOQOQ \DUDPD U®|PD « \ELQJEH. deEaR L L NM.D N
3K DS ORGL S®IR HLWDXEAY RJO® |@ROXDBrEesife neden olur
UHNLO %XQXQOD ELUOLNWH FL+HURWODUO PH®
DODELOPHN LoLQ YHMHWDWLI <UHPH\L VD=+OC
JHOLUWLUPLUGOMHUGHWH\OHPPDMOPHQLQ P+PN<Q ROP
ELWNLQLQ HGOH\VL] *UHPHVLQL VD+OD\DQ VLJRU
LOHWLP GHPHWOHUL JLEL JHOLGPLGO VLVWHPOHU
<DOQOJFD VXEVWUDWD WXW XQ RDa @inerBl #edidi\D Q 1D

156



JJUHYL EXOXQPD\DQ UL]JRLG DGOWRMPD\DEBOPH]C
DQFDN ED]O WDOOXVVX FL+HURWX WDNVRQODUO
sahiptiler dLPUHN.dLoHNOL ELWNLOHUH JJUH ROGXNo
RODQ FL+HURWODUO® EX |JHOOLNOHUL VD\HVLQG
YDUOONODUOQDO EDUDUOOO ELU GHNLOGH VeUG-U

Fossombronia longiseta
life cycle

spores
and
elaters

fertilization

5
6 sporophyte

capsule matures

OHNLIOLU FL+HURWXQXQRIKID\DW G|[QJ+Ve

&L+ H U RVarehBrtidphyth, EL\ROHULWOLOLN DoOVOQ
grup olarak kabuHGLOPHNWHGLU %X ELWNLOHU HNRYV
LUOHYOHU «VWOHQLUOHWURSUBINUBHR R J\NREOQ X Q+|@
VX\XQ WHPL]JOHQPHVL YH NDUERQ G|QJ*V<QGHN
KLIPHWOHUL VD+OD\DUDN GR+DO \DUbDPOQ V-.UC
Bunun \DQOQY®DNXWPD NDSDVLWHOHUL YH WRSUDN
NeoeN FDQOOODUD KDELWDW VD+ODUODU WRK?>
RUWDP ROXUWXUXUODU $\UOFD HNRVLVWHPH
HNRVLVWHPOHVHQ GHNDUBNHDGMNOHREGRPMOVO\O
GD\DQONODOWWDIRD@E PPHOOLNOHUL LOH FL+HURW
|QHPOL ELU EL\ROHULWOLOLN ELOHUHQL RODUDN
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.D] 'D+oODUOD

hONHPL]JLQ EL\RORMLN OoHULWOLOLN YH HQ
DODQODUOQGDQ ELU WK BW:O.RPOABP EDRYDG O U
NX]H\EReshtnded (GUHPLW .|UIH]LYQLQye XlidaktaN O\ O O
olup (JH %|OJHVL LOH ODUPDUD %WHIHWLO DHMD R B ID\
<DNODUONORMDDDRNQD \®DEODN N WOHQLQ J*QH\
%DOONHVLU Nige]#HDIQ ¥ N NEDDOMO VAL N\DADP D .IK@MDUGAD U o
DD+ ODEO@®GLN (hayNamMajGRHD O E L W Nak) @atbiyotiki L QV D (
IDNW | U®B\WLO®\B |} G MHNUL ©@ak, iklim, sular vb) birbirleriyle
LOLUNLOHUL RBEBRNOWDDKPHWQDAAWRU\HTIGH GR+DOO
koru\ D E L @rfdlérglanlardarbir tanesidirBundD VDKDQOQ LNOLP YH |
|[JHOOLNOHULQLQ |QHPOL ELU URO+« YDUGOU 6DKL
VXODUO EDNOPOQGDQ JHQJLQGLU +DYD YH WRS
alanlarda bitkilerifHQHUDWLI JHOLULP LD®B 0D KO WL R DX
\HU DODQ PLOOL SDUN YH WDELDWO NRUXPD D
ROPDVOQGDNL L&OUHYHEDE»\¥ESW U

.D] 'D+ODUOQGD HNRVLVWHPLQ LUOH\LULQL
IDNW|UOHULQ EDUOQGD LNOLP GR+DO ELWNL |U
$NGHQL] LNOLPLQLQ HWNLVLQGH RODQ VDKDQOC
LNOLPL KDNLPGLUEDWOGMGQ@DRHEX O EX LNOLP |
RUWD\D oONDUOU .X]J]H\H EDNDQ \DPDoODUGD \0¢
YH \D+O0 PLNWDUO GDKD ID]JOD J*QH\H EDNDQ
\D+O0 PLNWDUO GDKD D]JGOU %XQXQ VRQXFX ROL
\DPDoODUOQGD IDUNOO HNRORMLN GDUWODU YH
uDUWODU VOFDNOON YH \D+Ou uDUWODUOQGD G
ELUD] GDKD VR+XN YH QHPOL LNOLPLQ KKkNLPL\H
VHYL\HVLQGHQ E bét@BreDKadaN tipik Akdeniz ikliminin
HWNLVLQGH RODQ NHVLP 3DOW ]JRQ™ EXQXQ <]HU
RODUDN RUWD\D oONPOUWOU &<UHEDO YG

Kaz DD+ODUOQOQ YHMHWDVI\RQX JeQH\ \DP
\DPDoODUOQ QHPOL RUPDQODUO ROPDN <]HUH
QHGHQL\OH KHU LNL \*]GH GH DOW YH «VW ]RQ RO
NO]OOoDP «VW JRQXQGD LVH NDQ DdND/MHRMNLEBVYD

J*QH\H EDNDQ \DPDoODUGD PIOHUGHQ JHOHU
.D]GD+0 JNDQDQYSDOW JRQX LVH PHUH KDNLPGLU
PYOHUGHQ JBIDHODUDJQGD PIQLQ <]HULQGH]

pseudoalpin bir &t karakterindedir. KazDD+ODUO ILJLNL YH E
XQVXUODUO\OD ELULQL E«*W¢QOH\HQ YH NDUuUuOOO
GR+DO PHNDQL]PD \DQL ELU HNRVLVWHPGLU %X
OHULWOL QHGHQOHUOH LUOHYLQL \LWlathRHVL Pt
O|Ne+QWeOHUH KDWWD JHUL G|QG+U*OHPKAaHFHN 0
DD+ODUO HNRVLVWHPL FDQOO YH FDQVO] |+HOH
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NXUXOPXUWXU %XQODU MHRPRUIRORMLN YH MH
ELWNL |UWeVe \DEDQ KD\YDQODUO YH LQVDQGOU

.D]GD+0O 0LOOL 3DUNO EX HNRVLVWHP «]JHULC
EDNDQ JeQH\ NOVPOQGD DHDY CIDOURD MWBRE® DWW HB L
KHNWDUGDQ ID]JOD ELU E+\eNO<+H VDKLS ROPDNC(
PLOOL SDUN RODUDN LODQ HGLOHQLDOD D N

\O00O0QGD \DSOODQ DPHQDMPDQ SODQOQD J|L
RUPDQOON KDJOON NOVPO LVH RUPDQV
(Anonim, 2023)

.D] 'D+ODUOQDOQ EL\RORMLN oHGULWOLOL=+LQL
SDUN RODUDN D\WOODQ DODQOQ IORULVWLN |[]JHC
=LUD .D]GD+0O OLOOL 3DUNO 8]XQ 'HYUHOL *HOL
VOQOUODUW-. Uo¥HH LA/H-]uD \BEHWER SGyRya ait 427 bitki
WDNVRQX W HViedpivedieBhuOIPNVIRIQOD U O Q WDQHVL
$ODQGDNL HQGHPL]P R®%BNQ&QOD EfWOWOOWH \DT
KmfGHQ E+\«NDELD\ @M@+ O0DUO VLOVLOHVENQLQ WL
ID]JOD ELWNL ROGX+X G¢(i*Q+OPHNWHGLU $QRQLP

OHNLOD] 'D+ O KodruGuRL 2)

TeP EX QHGHQOHU LOH .D] 'D+ODUOQOQ FL+H
ELU EL\ROHULWOLOL+HGMDP®:SP HNDHGOW F H% KX
OLWHUDW«UGHNL .D] 'D+ODUO YH \DNOQ oHYUHVL
oboOburPDODUO DUDUWOUOOPOUG YH EX E|OJHGH
%|\OHOLNOH .D] 'D+ODUOQOQ FL+HURWBRUO IOR
]JHQJLQOL+H VDKLS ROGX+X VRUXVXQD FHYDS
NRQPXUWXU
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KAZ '$6/$5, 9( <$.,1 d(95(601'( <$B,U&006(5278
)/25% $5$07,50$/$5,

.D] 'D+0oDUO YH \DNOQ oHYUHVLQGH JHUOHN
oDOOUPDODUOQD EDNOOGO+OQGD EX NRQXGD
oONPDNWDGOU

%|0OJHGH JHUOHNOHUWLULOHQ oDOOUPDODU

WD UDIDED®mQ DUDGW O U P bW NDW & oL
.D]GD+O 0LOOL 3bdd ¥duniriF Le-HYURAW@ D U Orp@Q W DN
ekolojisin DUDUWOUSPOmOWOGBPNFOODU PLOOL SDUN
JHUOHNOHUWODGORPBUEHEXQGH DODQGDQ WRSC
WDNVRQX WHVS|LNOHW FYIHI @ HUERAD X

*INQ2015\ 0 0 A R&W O 6©@ai®Q D N Mib@yhut W O D U O
YH FL+HURWODUO «]JHULQH W DN VRHQURPINND M H WHLINRX
%X oDOOUPDGD [UQHNOHPH QRNWDODUOQOQ E-«\«
NHVLPOHULQGH \HU DODQ %D\UDPLo .DONOP YH
$UDUWOUPDGD \DOQO]JFD LVWDV\RQ .D] 'D+ODU(
\DNOQ FLYWHOLAQEBDOWLU <DSHOHODQ DUDUWOUPD
FL+HURWX WDNVRQ¥N®OHWSLW HGLOPLGUWLU

Arslan ve ark. (2015} JHUOHNOHUGWLUGLNOHUL DUDGW(
3DUNO YH $\D]JPD 30QDUO 7DELDW 3DUNOQGDQ FlI
HWPLGUOHUGLU <DSWONODUO DUDUWOUPD QHWI
HWPLGOHUGLU

ULPUHN ,\DSWO+0 DUDuUWOUPDGD .D] 'D+0ODU
\HU DODQ dDQDNNDOHYQLQ <HQLFH LOOHVL FL+HL
DUDUWOUPD QHWLFHVLQGH DODQGDQ WRSODPGD

*HUOHNOHUWLULOHQ EX G|UW oDOOUPDQOQ
FL+HURWX WeUOHUIG@L@® O Mra. DY DO DLWIR HE®H Q H U |
NDUGOODUWOUPDOO RODUDN VXQXOPXUWXU %X
HGLOHQ FL+HURWXOWYWOIOWOREIODLKBESWDO YH \DI
OHYUHVLQG# WMRHWERRGD 0D UF KD Qavilbeydkzbww D W D
(Anthocerotophyta WDNVRQXQXQ \D\OOO U (T&MAMHUGL+L D

.D] 'D+oDUO YH \DNOQ oHYUHVLQGH WHVSL'
7DEOR KD]OUODQOUNHQ RN X\X Rafilpa iR\ D \ADHON  F
alfabetik olarak VO UD OD QAMINMUIDIW +UGH EXOXQDQ
QXPDUDODQGOUOODUDN WDEORGD KDQJL WeU+Q
YHULOPLUWL UeferansQERDDDORUO DUD+OGDNL JLEL

RefNo1:*[NOHU @ YH ¢g]JHQR=+OX + .D]GD=+0
FL+HURWODUOQOQ WDNVRQRPLVL YH HNRORM]I
26.

Ref.No 2: *NOH@01 dDQDNNDOH gOL %R\QX]VX 2WO
h]JHULQH 7DNVRQRPLN YH (FEDEBRQNX %R AULDAIL
Dergisi. 6:2, 3543.
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RefNo3:$UVODQ * 7 .DUDEXOXW 0 YH .HoHOL 7
3DUNO dDQDNNDOH .D] 'D+ODUO OLOOL 3DUN(

.DWNOODU ;,, 80XVDO (NRORML 9H dHYUH .|
bildirisi.
SHI 1R ULPUHN g /ILYHUZRUW ODUFKDQV

$QWKRFHURWRSK\WD )ORUD RI <HQLFH 'LVWL
JLQGLQJV IURP WKH 1RUWKHUQ 3BrawiaR|l OR XC
Bryology, 10(2), 95109.

Tablol .D] 'D+ODUO® YH \DNOQ oHYUHVLQGHQ WHVSLW HG
YH ER\QX]RWX $QWKRFHURWRSK\WD WU

Fam

. Familya (ol 7.U $GO REL
No No
No
1* Notothyladaceae* | 1* Phaeoceros laevid..) Prosk*. 2,4
1 Aneuraceae 1 Aneura pinguigL.) Dumort. 4
5 Mannia gracilis(F. Weber) D.B. 4
Schill & D.G. Long
2 Aytoniaceae 3 Plagiochasma rupestr@-orst.) Steph| 1,2
4 Reboulia hemisphaeridd..) Raddi 1‘2’3'
3 Calypogeiaceae |5 Calypogeia fissdL.) Raddi 1,2
4 Conocephalaceae| 6 Conocephalum conicufi.) Dumort. 1’2’3’
5 Fossombroniaceaq 7 Fossombronia pusilléL.) Nees 12,4
8 Frullania dilatata(L.) Dumort. 1’2'3’
6 Frullaniaceae 9 Frullania tamarisci(L.) Dum. 3
10 Frullania teneriffae(F.Weber) Nees | 4
11 Barbilophozia barbatdSchmid. ex 3
Schreb.) Loeske
Barbilophozia hatcher{Evans)
12 Loesk 3
7 Jungermanniacea oeske
13 Jungermanniasp. 3
14 Mesoptychiaurbinata(Raddi) L. 34
6|GHUVWU 9i D ’
15 | Lejeunea cavifoligEhrh.) Lindb. ‘11’2'3’
8 Lejeuneaceae
16 Lejeunea lamacerinéSteph.) Schiffn| 1,2,4
17 Chiloscyphus polyanthds.) Corda 1’2’3’
9 Lophocoleaceae
18 Lophocolea bidentaté_.) Dum. 1,2,3
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Fam

. Familya 7ol 7.U $GO REL
No No
No
10 19 Lophocolea heterophyllgschrad.) 124
Dumort.
. Lophozia longidenéLindb.)
1 Lophoziaceae 20 Konstant. & Vilnet 3
12 | Lunulariaceae 21 Lgnularla cruciata(L.) Dumort. ex | 1,2,3,
Lindb. 4
13 | Marchantiaceae |22 Marchantia polymorphyé. 4
23 MetzgeriaconjugataSchiffn. 1,2
14 | Metzgeriaceae 123
24 Metzgeria furcatdL.) Corda 4’ =
15 Pallaviciniaceae |25 Pallavicinia lyleii (Hook.) Gray 4
26 Apopellia endiviifolia(Dicks.) Nebel 12
& D. Quandt !
16 | Pelliaceae 27 Pellia epiphylla(L.) Corda 3,4
28 Pellia neesiangGottsche) Limpr. 2
L Plagiochila porelloidegTorr. ex 1,2,3,
17 | Plagiochilaceae |29 Nees) Lindenb. 4
30 | Porella arborisvitae(With.) Grolle | 72"
Porella baueri(Schiffn.)
31 C.E.O.Jensen 1.2
18 Porellaceae 32 Porella cordaeangHuebener) Moorq 1,2,4
33 Porella pinnataL. 4
34 | Porella platyphylla(L.) Pfeiff. Pl
35 Radula complanatél.) Dumort. 34
19 | Radulaceae Radula lindenbergian&ottsche ex
36 3,4
C.Hartm.
37 Diplophyllum albicangL.) Dumort. |4
Scapania aequiloba6 FKZ1J U
38 3
Dumort.
20 | Scapaniaceae 39 Scapania compactRoth) Dumort | 3,4
40 Scapania irrigua(Nees) Nees 4
41 Scapania undulatd_.) Dumort. 1,24
21 | Targioniaceae 42 Targionia hypophylld.. 1,2

* %R\QX]RWX

$QWKRFHURWRSK\WD WeU-
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Tablo2KazDD+ODUO YH \DNOQ oHYUHVLQGH \DSOOPOU DUDGWOUPDODUGRPNHNSLW HGLC

ADQDNNDOH <HOLEH 804 _pN3Q aryURYL ai| 9DQDNNDOH &LHURWO o8 oI5 Sou)
*|NOve | ]HQR 1999 (Arslan vd,, 2015)
Familya 67D. \Ué C()or/?)n Familya 67D. \UO \ C()or/?)n Familya 67D. \UO (?or/?)n Familya 67D. \U fo (?Or/oa)n
Porellaceae 4 13,79 | Porellaceae 4 18,18 | Porellaceae 4 17,39 | Anastrophyllaceae 2 9,09
Scapaniaceae 4 13,79 Lophocoleaceae 3 13,64 | Lophocoleaceae 3 13,04 | Frullaniaceae 2 9,09
Lophocoleaceae 3 10,34 | Aytoniaceae 2 9,09 | Aytoniaceae 2 8,70 | Jungermanniaceae 2 9,09
Aytoniaceae 2 6,90 Lejeuneaceae 2 9,09 | Lejeuneaceae 2 8,70 | Lophocoleaceae 2 9,09
Frullaniaceae 2 6,90 Metzgeriaceae 2 9,09 | Metzgeriaceae 2 8,70 | Porellaceae 2 9,09
Lejeuneaceae 2 6,90 Calypogeiaceae 1 4,55 | Pelliaceae 2 8,70 | Radulaceae 2 9,09
Radulaceae 2 6,90 Conocephalaced 1 4,55 | Calypogeiaceae 1 4,35 | Scapaniaceae 2 9,09
Aneuraceae 1 3,45 Fossombroniace] 1 4,55 | Conocephalaced| 1 4,35 | Aytoniaceae 1 4,55
Conocephalaceae 1 3,45 Frullaniaceae 1 4,55 | Fossombroniace 1 4,35 | Conocephalaceae 1 4,55
Fossombroniaceae 1 3,45 Lunulariaceae 1 4,55 | Frullaniaceae 1 4,35 | Lejeuneaceae 1 4,55
Jungermanniaceae 1 3,45 Pelliaceae 1 4,55 | Lunulariaceae 1 4,35 | Lophoziaceae 1 4,55
Lunulariaceae 1 3,45 Plagiochilaceae 1 4,55 | Plagiochilaceae 1 4,35 | Lunulariaceae 1 4,55
Marchantiaceae 1 3,45 Scapaniaceae 1 4,55 | Scapaniaceae 1 4,35 | Metzgeriaceae 1 4,55
Metzgeriaceae 1 3,45 Targioniaceae 1 4,55 | Targioniaceae 1 4,35 | Pelliaceae 1 4,55
Pallaviciniaceae 1 3,45 TOTAL: 22 100 | TOTAL: 23 100 | Plagiochilaceae 1 4,55
Pelliaceae 1 3,45 TOTAL: 22 100
Plagiochilaceae 1 3,45
TOTAL: 29 100
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6218d

%L\RORMLN HMROWRLOLNMGHQJHQLQ GHYDPO
KLIPHWOHULQGH®\GNGRQRDHEHOMD:O0OONOO ELU o
VRQ GHUHFH |QHPOL ROXS EX GR+DO ND\QDNOI
DNWDUOOPDVOQGD KHU LQVDQOQ VRUXPOXOX-=
|JHOOLNOH EL\RORMLN oHULWOLOL+LQ &ReeXQODU
NULWLN |QHPH VDKLSWLU %XQD ED+OO RODUDN
E|OJHOHUGH \R+XQODuWO+0Q0 WHVSLW HGHELOH
DUWPDVOQD LKWL\DoL\BXMXiQWDNW DGO BNDWOND
JuXsobuGieem@REWODUOGOU %DV EWD @B DK WDR
ELWNLOHU RODQ FL+HURWODUO PLO\RQ \OOGI
hayataX\X P VD +|@HP®L ELU E LNeémitk ydJ 2088%.G X U

hONHPL]JLQ |QHPOL EL\ROHULWOLOLN QRNWD
.D] 'D+ODUO JHUHN IORUD JHUHNVH IDXQD HOHI
EL\RORMLN ]JHQJLQOL+H VDKLSWLU %X VHEHS
FL+HURWODUOQOQ GD JHQHGYL ELR W ROV DWVDV 6 HL!
GXUXPGXU =LUD .D] 'D+ODUO YH \DNOQ OoHYUHYV
LUGHOHG@G&LBOQ Q@B D \D\O OO Godlgvidal B B G+H U AW R HGiH
ER\QX]RWX WeUe+ [FOHHUXRHODUHORBDE D® BRHE P@H P C
bL\RORMLN oHUGLWOLOL+H VDKLS ROGX+XQX V|\OH

hONHPL] IORUDVOQOQ |QHPOL ELU ELOHUHC
taksonomik DUDGUWOUPDODU *ONHPL]GH KDOHQ WDPD
%L\RORMLN JHQJLQOLNOHULPL]GHQ RODQ EX ELV
DUDUWOUPD \DSOOPDVOQD LKWL\Do GX\XOPDNW
VDKLS .D] 'D+ODUO YH \DNOQ WHNIWWHMLRMBEX ItOH
DUubDuwOuPDODUO \DSOOPOU ROVD GD EXQODUOOQ
JHUOHN FW+HURWXRQWIDADQNR\DFDN VHYL\HGH Gt
gereckoHOHUOH .D] 2D#DPVYRQ@ @QH | QHWG@IH [ELLW OALG-H:
bDUOQGOUGO+O DQFDN EX UDNDPOQ oRN GDKD IC
IORUD DUDGWO URDIDD UK\G D\@ 3 DRIIDEPIXVG 1+ Q+OP |

REFERANSLAR

$QRQLP 7DURDRQ YWIDNDQOO=+0O 'R+D .RUXPD YH 0Ll
0+GeUOe++ .D]GD+0O OLOOL 3DUNO 8]XQ 'HYUHOL *HO

Arslan, G.T., Karabulut, e .HoHO(R015 $\D]PD 7DELDW 3DUNO dD
.D] 'D+ODUO oLOOL 3DUNO %DOONHVLU &L+HURW
(NRORML 9H dHYUH Kerfedddsbidirisio X + O D

& UHEDO ¢ (IH 5 6|QPH] 6 B6R\NDQ $ D]
Ekolojisi. .D]GD+ODUO 80XVDO dDOQEMMO %LOGLULOHI
'R+DQ ( %L\RORMLN oHULWOLOLN YH RGXQ GO

$PDV\D 2UPDQ %|OJH 0+G<UNVHN |ALYPKAMdEhHE ] L
7HNQLN hQLDWRUNLWHVAHUL (QVWLWeVe
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*INOHR01® dDQDNNDOH gOL %R\QX]VX 2WODUO YH &L=}
YH (NRORMLN %LU $UDGWOUPD $QDGRXIDX 'R+D %LO|
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g=(7

+0]00 SUNWLN OHYUHVHO GH=LULP 0]]*OHQ
DWPRVIHUH VHUD JD]ODUO VDOPDVO\OD WP 'C
SHUPDIURVW NDUERQXQXQ VDOOQDFD=+0Q0 |
NDUERQGLRNVLW YH PHWDQOQ J|UHFHOL HPLV\
NeUHVHO LNOLP ¢]JHULQGHNL HWNL\L DQODPDN Lc
LNOLPGHNL ELWNL |UWeVeQ+eQ WHSNLVL SHUPD!
KO]J]ODQDQ JHUL ELOGLULPLQ HQ D]OQGDQ ELU
sahiptir. 7P GHULQOLNOHUGHNL KDYD YH WRSUDN V
IDJoD OVOQPD\D |QHPOL ELU JHUL ELOGLULP RO
\|[JU*QJHVLQL WHWEMNMDOIOME LRDUID QLN NDUERQ YH \
HNRVLVWHPOHULQLQ N UHVHO NDUERQ G|QJeVe o
WHPHO G+*]HQOH\LFLOHUGLU %XQODU ELUOLNWH
LQVDQODU LoLQ |QHPOL RODQ SHUPDIURVW KL]
GH+LUHQ LNOLPH NDUUO PDQ]DUD Ge<]H\LQGHNL
olur. $QWURSRMHQLN YH GR+DO ER]XOPDQ@®U DQL
\e]H\ VX\X ED+ODQWOVO *]HULQGHS$Q@H Ud|Q* GIRWHN L C
SHUPDIURVWX WHN EDUGOQD NDGHPHOL \XNDUOGTEL
GDKD ER]®D® ELU HUGLN GH+LGLNOL+LQL WHPVLO
ELU NOVPO \eNVHN \HU DOWO EX] LoHUL=+LQ}
DQL 0|]*OPH\H NDu@®D k PHWIDQ/GHOWHU DODQ WLSSL
QRNWDODUO fOHU RODUDN WDQOPODQDQ HNVW
NDUERQ ND\QDN YH KDYX] JLUGL oONWOODUOQO ¢
\|QHOLN oDOOuUPDODUOQ GRQPXU WRSUDNODUGD
JHUOHNOHUWLULOPHVL KHGHIOHQPHOLGLU

Anahtar Kelimelert SHUPDIURVW .DUERQ '|QJeVe $0OSLQ S$SUNW

*a35@gU

(NRVLVWHPOHU DUDVOQGD KO XRODF G5t
RODQODU $UNWLN YH $0OS HNR ¥ ltuivaHojaid'UL GH
olarak nitelenditen \DUDP O Q HOVR-MMDDGIRYLF YH GL=
7XQGUDQOQ NDSODGO+O0 DODQ WDKPLQOHUL '«(
%15 + DUDVOQGDGOU =KDR YH 5XQQLQJ |
Ee\ePH PHYVLPL ER\XQFD ELWNL |UWeVeQ+eQ E-\
vOQdbuoDb\DQ Get*N VOFDNOONODU GD GDKLO R
sahiptir ve bunun sonucundd OVD BR®MXODU RWODU YH JLU
KDNLP Ram@atlas R UWD\D oONDU %X VR+XN HNRVLYV
NLP\DVDO V*UHOOHULQ GDKD VR+XN RUWDPODU!
QHGHQL\OH LNOLP GH=+LULNOL+*LQLQ HWNLOH!I
.LUVFKEDXP 7XQGUD HNRVLVWHPOHULQGH
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DUDVOQGD ELWNL YH KD\YDQ \DGDP G|QJsOHULQ

kaymalar(+ROOLQJHU YH 5LFKDUGVRQ GH=LUF
‘DONHU YH DUN , \RMNH R\>XJGN|[0sUDEKHUU YH |
‘DONHU YH DUN \HU DOOU %XQD NDUUuC

EL\RMHRNLP\DVDO G|QJ*OHUL YH HNRVLVWHP
WRSUDNODUGD YH SHUPDIURVWWD GHSRODQDQ !
iklim geri bildirimlerine neden olabilir (Schur vd., 2008), biyolojik

OHULWOLOL+-LQ ND\EOQD \RO DoDELOLU 3DXOL
GH+LGOWLUHUHN GL+HU RUJDQL}eED;2mYO HWNLOH\

gNOLP GH+LGLNOL+L YH\D LQVDQ IDDOL\HW
GH=LUGLNOLN QHGHQL\OH W R[Sail (DNjaRdJCEEbQEN N D U E
KDYX]ODUOQGD PH\GDQD JHOHQ Neo*N GH=LGLN
*]HULQGH Ee+\eN ELU HWNL\H VDKLS; RROIDFHOGU+ -R
<eNVHOHQ DWPRVIHULN &2 QLQ YH LOLUGNLC
D]JDOWPDGD YH\D DUWOUPDGD R\QD\DELOHFHNOF
62& KDYX]ODUOQOQ YH ]DPDQ LOLQGHNL
GH+HUOHQGLULOPHVL KD\DWL |[QHP WDUuOPDNWD(

(Q D] LNL \060O «vW «VvWH VOFDNOO=+0O0 " & RO
HGHQ SHUPDIURVW NX]JH\ \DUOPN+UHGH UX DQG
\DNODUON LQL NDSODU YH DWPRVIHUGH UuX D
LNL NDWO PLWMat&@ithO 9¥® GboHUCHUrch YH GL+
7RSUDN RUJDQLN NDUERQXQXQ 62& O0oR+X LNOL
RODQ \¢]JH\H \DNOQ +VW P WRSUDNODUGD NRU X
E|OJHOHUL G+Q\D RUWDODPDVOQGD@cHuldrlveLOD G|
GL= %LVNDERUQ6REBX®GLRODUDN SHUPDIUR\
\D\JOQ ELU GHNLOGH JHUOHNOHUWL YH GHQ
SHUPDIURVWXQ & L Q (Srhudr@® mack) Qoms)vae®« ND o W O
|]OOHNOHUGH NDGHPHOL X]XQ YDGHOL YH \XNDU(
WHUPRNDUVW YH WHUPRHUR]J\RQHO V+<UHOOHUO
0|]*OPHVL $UNWLN LQ ELUOoFW|EHMQ&IH EHOLUJ
Qinghai7LEHW 30DWRVX QGD 473 \DPDoODUGDNL

\H NDGDU KO]ODQGO YH EXQXQ VRQXFXQGD
NRGUXOODUOQGD PH\GDQD JHOHQ GH=+LULP +0 E-\
&2 &+ YH 1 2 <UHWLPHQUWLKNGYHNGEH¥W ®RQP XU
NDUERQ KDYX]XQXQ \DOQO]JFD Neo*N ELU NOVPO
OvOQPDVOQDO GDKD GD N|WeOHUWLUHELOLU %X
PLNUREL\DO NDUERQ G|Qe+lG+sPe NeUHVHO LNOLF
WDUOPDNWDGOU

'"HYDP HGHQ LNOLPVHO OVOQPD SHUPDIURV
DNWLI WDEDNDQOQ NDOOQODUPDVO YH WHUPRNLE

NHQGLQL JI[IVWHUGL 20HIHOGW YG_ 5|% JHU
%X VeUHOOHU SHUPDIURVW & \L KO]JOD DWPRVIH
OLQHU YG 6RQ ELU VHQWH]H GD\DQDUDN
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OLN 7HPVLOL .RQVDQWUDV\RQ <ROX 5&3 6
0/|]*OHQ SHUPDiURQWWDW®i NDUERQGLRNVLW &2
&+ IRUPXQGD VDODELOHFH=+L |QJ|U*OPHNWHG
\D\OODQ EX |QHPOL PLNW D U4BIINNderi &ildidminiOs SR]L
WHWLNOH\HELOLU .RYHQ YG 6FKXXU YG
NeUHVHO OVvOQPD\O YH\D f& QLQ DOWOQGD W
PLNWDUOQO Ee«\¢N |O0*GH D]DOWDELOLU 1DWDO
SBHUPDIURVW & G|QJ*VeQ+Q |JHOOLNOHULQL Y&t
permafrost CELNOLP JHUL ELOGLULPLQL GR+UX ELU GHI
GH=LULNOL+LQL D]DOWPDN LoLQ GR+D WHPHOO
|QHPOLGLU

1HW HNRVLVWHP NDUERQ GHQJHVL NDUERQ
LOLGUNL\H JJUH KDQJL \FQW JlHGHUR/ GHWNMNEB Dol
KDILIOHWPH \ROX\OD LQVDQ N DSIERQLNPWMNLQGID-
DJDOWDFDN GRQPXi WRSUDNODUOQ HULPHVL
G|QJ*V*QGHNL GH+LULNOLNOHUL D]DOWDUDN SI
HPLVIRQODUOQO D]JDOWDFDNWOU gUQH=LQ \¢]
DODQOQOOODQD NDGDU KLOELU LNOLP SROLWL
RUDQOQGD D]DOPDVO |Q JRepr&enthii@dA@mttdtiors & 3
Pathway} EXQD NDUUOQ NeUHVHO OVOQPD\O f&
KHGHIOH\HQ LNOLP SROLWLNDODUO\OD ) * R
(Slater ve Lawrence, 2013 ,VOQPD\O vOQOUODVD ELOH EL
\LQH GH ND\ERODFDNWOU DQFDN KDILIOHWPH o
ND\OS RODFDNWOU (Q VRQ (60 OHU EX EXO0JXO
NeUHVHO OVOQPD GHUHFHVL EDUOQD \¢]H\ \DNOC
GR+UXVDO ELU ND\OR[|QYH UPIEN WX GLQG Dn NX]H\
\eNVHN HQOHPOHULQGHNL oDOOOON JHQLUOHPH)
HWNLOH\HFH+L NRQXVXQGDtur.EAttak | LNHUW HSAWOL
EL\RN*WOHVLQGHNL DUWOuUODUOQ GDKIiRerID]OD
GeUPHVL YH GROD\OVO\OD GDKD ID]JOD WRSUDN
GHSRODPDVO\OD VRQX0o0ODQGO+O |QH VeU+sOPGW
*VWe EL\RN*WOHVLQGHNL DUWOU GDKD ID]JOD QH
DVOOQGD QHW & DOOPOQGDNL E|\OH ELU GH=+LO
& G|QJeVe PRGHOL WDUDIOQGDQ GD |QJ|U«OP-uW
Todd % URZQ YH GL+HUOHUL %X PRGHOOHU ¢
HWNLOH\HELOHFHN VOFDNOON YH \D+OG GHYV
GH+LGLNOLNOHUL WDKPLQ HGHPHVH GH &DKRRC
KDYX]ODUOQGD WXWDUOO EméktddidanWOuO WDKPLQ |

dDOO JHQLUOHPHVL YH ELWNL |[UWeV*QGHNL
G|® V. QHNRVLVWHP Ge+]H\LQ @G HNLK B HAL U DKQOIDNPDHN
obodbuPDODU D\QO DQGD HNRVLVWHP & DNO
RGDNODQPDOOGOU dDOO JHQLUOHPHVLQLQ WX
* ]JHULQGHNL HWNLOHULQL DQODPDN oHULWOL
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NDUPDUONVMOUWR\MHVGL+HUOHUL dDOO JHQL
VOFDNOONODUO Q GSmithH wel i LA013)] bu0 \dd Utbprak

VROXQXPXQX GDKD GD GH+LUWLUHELOLU &DKR
WXQGUD IXQGDOO+OQD GR+UX JHQLUOHPHVL ND
NDQRSLVL GDKD NOVD WXQGUD ELWNL |[UW+V+QG
NDU WRSUD+0 \DOOWOU NOGU WRSUDN VOFDNOO
\DQL -NDOOKLSRWH]LQL X\DUOU 6WXUP YH GL
Jonasson 2006; Myers PLWK YH +LN <D]OQ oDOOC
QHGHQL\OH \D] WRSUDN VO FIniovd NioID1BP GO Gl |
RODUDN oDOO® JHQLGUOHPHVL PDQWDU YH PLNURE
\DSUDN G|NHQ oDOOODU HNWRPLNRUL]DO PDQW
IXQGDOO+O YH oD\OU ELWNL |UWeVe JHQHOOLN(
PLNRUL]D LOH.ILBDLAH PHYGLBLERAXQFD QLVSHW
*VWe EL\RN*WOHVLQLQ & \L WXWPDVOQOQ oD\OU
oDOO D-OUOONOO WRSOXOXNODUGD \*NVHN &
JIVWHUPHNWHGLU %XQXQ \HULQH oDOO D+OUO
QHGHQL\OH NDUERQ DoOVOQGDQ JHQJLQ DOSLQ \

7RSODP ELULQFLO *UHWLPLQ EDUOOFD ELOF
\HU DOWO EL\RN*WOHVL ELWNLOHULQ YHULPC
GHSRODQPDVOQGD |QHPOL ELU URO R\QDU :X YG
ELWNLOHU DUDVOQGD GLQDPLN ELU DUD\e] J|UH
HNRVLVWHPLQ |QHPOL ELU \DSOVDO YH LUOHY\
KO]JOQOQ VX GHQJHVLQLQ YH PLQHUDOOHULQ E
|Oo*GH N|N PRUIRORMLVL \DSOODQGOUPDVO )
WDUDIOQGDQ EHOLUOHQGL+L J|VWHULOPLUWLU
HWNLOH\HELOHFHN IDUNOO DEL\RWLN IDNW|UOHL
YDUGOU gUQH=+LQ LNOLP OvVvOQPDVO\OD LOLUGN
Ee\ePHVLQL X\DUDELOLU YH\D \HU DOWO & WDK
X\DUDELOLU %X QHGHQOH N|N GLQDPLNOHULQ!
DQODPDN HNRVLVWHPLQ JHOHFHNWHNL NeUHVH(
HWPHN LoLQ NULWLN |QHPH VDKLSWLU

'«Q\DQOQ LNOLPL kKO]OD OVOQO\RU YH OVO
HQOHPOHUGH YH UDNOPODUGD NOU LNOLPLQG
H+LOLPLQLQ HQ |QHPOL ELOHUHQL ROGX+X \HUC

%X NOU GH-NDIMUN®D--NUHUIPLNWDUOQGD YH
V « U H Vi k&y@dthar (genellikle azalmalar)y OFDNOON GH+LGUNHQOL-
NOu OvOQPD ROD\ODUOQOQ VONOO+OQGD DU
GLQDPLNOHULQGH Ee<«\eN PHNDQVDO GH=+LUGUNHQOI
GL+HUOHWRNRWR YH GL+HUOHUL LOH NDUDN
\DNOQ WDULKOL VDKD GHQH\VHO oDOOuUPDVO GF
LJOHPH oDOOUPDODUOQD GD\DQDUDN ELOLP LQ\
LNOLPLQH YHUGL+*L GR*UXGDQ WHSNLOHUL ND°
oDOOUPDGD NOUO® NNDAD BIPD PHHW N LYOHH BEEQPH PHY\
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$UNWLN NDUDVDO NDUERQ GHSRODPDVOQO 1
<¢]H\ KDYD VOFDNOO+O GH=+LuLPL VOFDNOON D!
\DNODGOMWNDW GDKD KO]J]OO ROGX+X $UNWLN E|OJ
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Antrakinon lar ve Kinizarin 7*UHYOHULQ
%L\RDNWLI g]HOOLNOH!

hONe <,/0$=

13URI 'U hONe <,/0$= 0DODWQWY AXVIMWWMVUIDO®KHQGLVOLN YH 'R+D ¢
0+ KHQGLVOLN 7HPHO %LOLPOHUL %|O+Pe ODODW\D 7¢UN-L\H XONX
000228064781
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g=(7

$QWUDVHQ WeUHYL RODQ DQWUDNLQRQODL
HGLOHELOLUHU \D GD VHQWHWLN ahteRinbbidt HO GH
KDON WOEEOQGD \¢] \0oobuGgOu ED]O KDV
NXOODQO O RPDMNKDGDQ@DwHddibn W UHYOHUL GD\DQ
\eNVHN ROGX=+X LoLQ ER\DU PDGGH R©&dtetiRN N XO
RODUDN HOGH HGLOHQ DQWUDNLQRQ WesUHYOHU
OHNPHNWHOWHMHWQ+*P+]GH LODo ®RIB@UWBMN NXOC
daunomisin ve mitoksantrofantikanser ajanla)NLQL]DULQ WeUHYL L
%X E|O*PGH |JHOOLNOH *]HULQGH GXUXODQ NRQ
(1,4 GLKLGURNVLDQWUDNLQRQ OHNLUGH=+LQGHQ \
ELOHULNOHULQ OLJDQW RODUDN \D GD PHWDO N
DQWLW+P|UDO YH DQWLNDQVHU DMOHQNODUOQ-RUBN
DNWLYLWHOHU VHUJLOHPHOHUL DQODWOOPDNWCEL

Anahtar KelimelertAntrakinon .LQL]DULQ % L \BilwdkoWsiahtrgHirb®, O L N
Antikanser Ajan.

*a5@gU
Antrakinonlar

$QWUDNLQRQODU LON RODUDN \60oOQGD
oksitlenerek elde HGLOPLUOWLU *UDEH YH /LEHUPDQ '\
DQWUDNLQRQ Dgalk V@, 0PI :39806( Deimselben, 1840:287;
Graebe, 1890:3739 Antrakinonlar genellikle ya serbest halde ya da
JOLNR]LWOHUL KDOLQGH GR+-DO RODUDN ELWNLC
W « U Hhivi GuRtikBser, andinflamatuar, antibakteriyel ve antiviral gibi
ELUORN EL\RDNWLI |JHOOL+H VDKLS ROGX=+X \DS
(Xia vd., 2023;ve Zhangvd., 2021 Xie vd., 2022 Qi vd., 2022 Dai vd.,

2017). Antrakinonlar (9, X-0GLRNVRDQWUDVHQOHU LoOoHUHFHI
RQODUOQ DQWUDNLQRQ OHNLUGH=LQGHNL NRQ:
[JHOOLNOHU VHUJLO@HERNHNWHGLUOHU )DQJ

179



0
UHNLEQWUDNLQRQ oHNLUGH=L

SQWUDNLQRQODU VYardtra¥ém 16l @ ORIQO DD QUHNLC
GR+DGD E|FHN ELWNL YH PDQWDUODUOQ GR=I
inflamatuar, antioksidan, antibakteriyel, antiviraD QWLW+P|UBDO YH
osteoporoz] [ HOOLNOHUL\OH ELUORN IDUPDXNRAORMLN

ODOLN YH 0300HU
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1.8-Dihudroksi-3-metilantrasen-9,10-dion 1.3 8-trihtdroksi-6-metilantrasen-9,10-dion

OH (0] OH

Jooa

(o}

1.8-dihidroksi-3-(hidroksimetil)antrakinon
1.8-Dihidroksi-3-metoksi-6-metilantrasen-9,10 dion

OH (0] OH

OH (0] OH
O/

o
(0]

1.7-dihidroksi-2.3 8-trimetoksi-6-metilantrasen-9.10-dion 1.3.7-triludroks:-2, 8-dimetoksi-6-metilantrasen-9,10-dion

\O (0] OH

\O 0 OH
HO (o}
) “‘ O\ “O )
O/ OH
o) (¢]

5,6-Dilndroksi-8-metoksi-2-metil-benzo[g]chromen-4-on 1 4-Diludroksiantrakmon

(0] OH

oy

OH OH (¢]

(0] OH
1.2-Dihidroksiantrakinon 1,8-Dihidroksiantrakinon 1,5-Dihidroksiantrakinon
(0] OH OH fo) OH OH 0]
(o} 0 o OH

UHNL®D]O GR+DO ROXUXPOX DQWUDNLQRQC

dLQ GH \+]\G&S@abdGO®BKXPODUO NDUDFL+HU UDKD

HWPHN YH JJUPH NHVNLQOL=+LQL DUWOUPDN LolLC¢

(Yen vd., 2000;,Duke, %X ELWNLQLQ NLP\DVDO LoHU

krizofanol, emodin, aloemodin, rhein, parietin, obtusin, aurantio obtusin,

WRUDNUL]IRQ WRUDODNWRQ YH UXEURIXVDULQ
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NLQL]DULQ NUL]DVLQ YH DQWUDUXILQ GH GR=I
ELWNLOHUGH R ®lechP.N 204G OeOmaD NDUGOODGO
DQWUDNLQRQ WsUHYOHUL UHNLO GH J|UsOPHNW

$QWUDNLQRQODU DQWUDVHQLQ |QHPOL NLC
/LOLDFHDH 3RO\JRQDFHDH 5XELDFHDH YH 5KDP(
GR=+DO RO DU DGhelkHY. F2018:W.ocktelli vd., 20p9Antakinon
WeUHYOHUL LVWHU GR+DO RODUDN ROXUXP JJ|\
\OOODUGDQ EHUL ER\DU PDGGH QHdJueRi® PdJ DN N X
2006 +DWWD VRQ ]DPDQODUGD RODUDN NXOODQ
DQWLNDQVHU ukiBp K& CROCCDQUMDNE imeNkWD, @@15) XdeD U
vd., 2010; Chiang vd., 2010

OH

NH (0] OH

NH o OH

J/ Mitozantrone
HN Ametantrone

OH

OH
U H N.LADtikanser D QW LajanRIGR ODUDN NLQL]DULQ WeUHYOF
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Kinizarin 7*UHYOHULQLQ %L\RDNWLI g]JHOOLNOHUL
gJHOOLNOH GLKLGURNVLDQWUDNLQRQODU KHP
PDQWDUODUGD VONoD NDUGOPO]ID 0ONDUNHQ D
ER\DU PDGGH YH LODo HWNLQ PDGGR®siul, RODU
2010.

.LQL]DULQ G L +HitidrakSabtkakibonGD GL+HU DQWUDNLQ
ELUORN DODGD NXOODQOOPDNWDGOU g]HOOI
oDOOUPDODUGD IDUPDNRORMLN |JHOOLNOHUL ND
gUQH+LQ WwUZ2NRYDDSOODQ kizarid, drerD G D
YH WSD OLUGHICEXNOBEONKP SOQHNYV ELOHWL.NOHUL
'1$ ED+ODQPD YH D\UODOPD WHVWOHUL \DSOoOPOU
7HVW YHULOHULQH J|UH |]KHCD@enN@IA'ELULQF
daha sterik engelli olan ikinci kompleks [(Co(tgauin)]** ile
NO\DVODQGO+OQGD '1$ HWNLOHUGULPL GDKD \*NV
DQWLW+P|UDO DNWLYLWH DoOVOQGDQ LNLQFL 1
oDOOUGUPD VRQXFX NLQL]DULQ OLJDQGL LOoHUHQ
GLNNDW oHNLFL DQWLW+P|UDO DMDQODU RODELQO

_ — N A A —+4
3 3 | |
/”TZ 0 o, M 7z 7
Ny, | /',,L,\\N] N, o rlu
N (F5-FX Y
<4 N
) ] ]

[(Co(tren)(quin)]™*

[(Co(tpa)(quin)“*

&J

Kinizarin (quinH;)

U H M.LADt W « P | &jdDiér olarak kinizarimfOLJDQWOO NREDOW NRPS(

%D]O VHQWHWLN NLQL]DUL G R®DWAHMITHULQ K& @
RODUDN WHVW HGLGOGGRSOCEENYGH QMK M 1S O D |
: QXPDUDOO ELENIUONONNDVOH GH+HU LQKLELV!
JIVWHUGLNOHUL ND\GHGLOPLUWLU $\UOFD . N
(Tramontano vd., 2011:27376).
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‘ ‘ ‘ K37 \o o

© 0]
S (0] (o)
K36 — e 7/
(0)

tekil5 .LQL]DULQ WeUHYL DQWLYLUDO DMDC

dDOOUGUPD JUXEXPX] WDUDIOQGDQ ND\GHGLOF
2022:158) VHQWH]OHQHQ NLQHBPUQmMSOWMDEYJED@ LT
EHOLUOHQGLNWHQ VRQUD ELOHULNOHU VWDQG
GHQH\OHUGH NVDQWLQ RNVLGD] LQKLELW]|Us T
YHULOHUVLEY W LWH H-@y&noReDAildkd) e -bromobenziloksi
JUXSODUOQO LoHUHQ NLQL]J]DULQ WeUHYOHUL D
RNVLGD] LQKLELV\RQ DNWLYLWHVL J|[VWHUPLUOH

O OH O  OR R=
RX, K»CO3 /—Q—Y
—_—
0000
Y = OCH;s
O OH O OR CHs

Br
B(OH),

o O/\Q_Br :l 0 (e} O
pd(OAC)z, pPh;;
O‘O K2CO3, DMF H,0 O‘O
—_—

UHMLOVDQWLQ RNVLGD] LQKLELW|Us NLQL]DUL
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<HQL VHQVBHEKOHQPILKLGURNVLDQWUDNLQRQ
7) HelLa, A549, CNEL, MCF7, MDA-MB-231 veHepG LQVDQ NDUDFL

NDQVHUL NDUGO DQWLN LD Vd 20IDNIM0yy2-(-H O H U L
diklorofenil-hidroksimetil}1,4 GLKLGURNVLDQWUDNLQRQ ELOH
KeFUH KDWODUOQGD HQ \*NVHN VLWRWRNVLN DN}

(0] O OH OH
RCHO R
—_—
KOH, Na;S,0,
MeOH, Ny, 0 °C R = aril gruplar
0 o] OH
O
(@]

OH
OH HCI, H,0;
H OH
R
H
OH

Cl OH

HN(CH2CH20H), , CH,Cl rt
ol OH S
N <\N

HO
R o) R
SOCl, 55 °C '0
-
O OH
0

0 H N3akil-1,4 GLKLGURNVLDQWUDNL QLR Q.V2e19HMPOHULQL Q
1126)

1

0 O OH Cl
—_—
0 O OH
|,
(0]

5

(o}

%URPRPHWLO EHQJLO JUXSODUO Q&drer \ROD
DPRQ\XP WX]X LOHUHQ ELU JUXS NLQNJEDYTQ WeUF
OHQIREODWWYENHOKDHWPQDUOQD NDUUO DQWLNDQV|
(Hu vd., 2019:1362369). % LOMIHNMY \eNVHN NDQVHU KsF|

SUROLIHUDV\RQXQX Je0oOes ELU UHNLOGH LQKLEH
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Br

O OH o 0
0 — ) ——
O OH o _O

r
Br l

CgHi7

tekil8&. . XDWHUQHU DPRQ\XP WX]X LOHUHQ NLQL]DULC

(Hu vd., 2019:13621369)

.LQL]DULQGHQ JOLNR]JIEWUVXBEX [EdHUHHQN\ W/
UHNLWH \DSOODUO VSHNWURVNRSLN \|Q3AHPOHU
YH IDUH O|VHPL Ke+FYHI GH U LIQMtd BIQWLW+P|UDO HW
6 X Q. MoBoglikozit ve diglikozit gruplara

tess HGLOPLuUWLU
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VDKLS NLQL]DULQ W+UHYOHULQLQ JHQHO RODUD
JIVWHUGLNOHUL J|JOHPOHQPLUWLU

0 OH
TBAB/KZ(,Og
.
O Fheo CHCly/H 120
OAc gr
o
© OAc

*

-
(@] w
3 & O- OAc
= % MeONa/MeOH Ry
Foll IRe) CH,Cl, Rs
&
OAc R:
OAC O OH
(0] [} o- R1
R3
Rz
0 0
o o OH
OAc
(6 OH
O—, OAc

Ry
Rq

R3
R3

R

R1, Rz, R3 = OH, H, CH,OH; H, OH, CH,OH; OH, H, H;
OAc, H, CH0Ac; H, OAc, CH>OAc; OAc, H, H

OHMLG®LNR]LW ED+00O NLQL]XSubQ.V2ea8HMMALIA4Y LQLQ VH(

6RQ |]DPDQODUGD QDQRSDUWLN<OOHU \
JHOLOWLULOPHVLQGH |QHPOKX@ROOHW ROQ DIFBD N\
NDQVHU KeFUHOHULQLQ LQKLELV\RQXQGD HWNI
0D O O UPP@ILIP HDAE RIBDEPR SDUWLN+O« VHQWHIDHDQ P L (
VDOOQOPODUO NRBQWN®DWIGN OPMDWDDUGDQ oRN

GHVWHNOL LODoODU®Q GDKD (Routhddh@ &vd.RODFED
2023:115547)
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0 0 OH o
HsN \/j%\
4 1)

Daunorubicin

Om

SWCNT-DNR

o

(0] O (0]

H Q
e HBNZ \ﬁ\
® O
u H NLQ. Bolimer destekldaunorubusirfPourmadadi vd., 2023:115547)

6218d

%X DUDUWOUPD VR QXF XiQzarD aldrake iRdd 4.9V H G L U
dihidroksiantrakinonoHNLUGH+~L ELUORN IDUPDNRORMLN |
\DQO6 vOUD EX WHPHO oHNLUGHNWHQ oONOODULI
ELOHGULNGHHURQ G XsNNo/MHN EL\RBNWRKLS'HROGXNO
ND\GHGLOPLUGWDU D & O® Ruiripld ¥esterDpledlanane

IDUPDNRORMLN Do® G D QDIQQN B DDNIQHER NV RUOHDYQD HHUQ
L o teQaretlendirecektir.
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Ajuga orientalisL., Lamiaceae
%DOOOEDEDJLOOHU %LWNL
(NRORMLN 9H (NRQRPLN g

'HUYd®7h5!?

1- 'Ro SYVNLUHKLU 2MMPLDGHIDPLKPKGLL\H $ W 8itkieeDvid Hayvansal
h U H \Woll © « Rervisozturkkdgmail.com ORCID Nod000-0001-71897407
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g=(7

Ajuga orientalisL. /DPLDFHDH %DOOOEDEDJLOOHU D]
FR+UDIL \D\OOOuD VDKLS oRN \OOOON ELU RWV
UHNOLQGH WDEDQ \DSUDN®GDYD oldBNOBUN OHH R
WULNRPODUOD NDSOO J|]YGHOHUL\OH WDQOQOU
|]1J* RODUBN PHWUH UDNOPODUGD \HWLUGLU Y
DGDSWDV\RQ \HWHQH=+L J|VWHULU (NRORMLN
VD+ODPDVO YH SROLQDW|UOHUH VXQGX+X ]JHQJI
Ekonomik anlamdaAjuga orientalis JHOHQHNVHO WOSWD \D
DQWLVHSWLN YH LOWLKDS |QOH\LFL |JHOOLNOHU
ELWNLQLQ EL\RORMLN RODUDN DNWLI ELOHUGH
GH+HUOHQGLULOPHNWHGLU 3H\]DM G*]JHQOHPHO
JJUeQePe QHGHQL\OH GH WHUFLK HGLOPHNWHGLU

Anahtar Kelimeler+Ajuga orientalis morfoloji, ekolojilamiaceae, ekonomi

*a35gU

Ajuga orientalisL. /DPLDFHDH %DOOOEDEDJLOOHU IDF
RWVX ELU ELWNLGLU 7¢UNL\H YH oHYUHVLQGHN!
EXOXQDQ EX WeU KHP HNRORMLN KHP GH HVWHW
DUDVOQGD UGDOED \D GD \HU oLoH+=L JLEL DG
X\XP VD+OD\DELOPHVL YH WRSUDN VWDELOL]DV
OHNPHNWHGLU Aoaga arier@ain RDé morfolojik, ekolojik ve

HNRQRPLN |JHOOLNOHUL GHWD\ODQGOUOODFDNW

BRGNS
ELWDWWDNL *HQHO *|U<Q-0

.’ - ' Ie‘y
e s ~

EN Ny L -
U H N LAfjuga orientalis/ +D
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ORUIRORMLN gJ]HOOLNOHU
ORUIRORMLN gJ]HOOLNOHU

.IN 6LVWHPL

Ajuga orientalis / ND]JON N|NOe ELU ELWNLGLU .|N VLV
\DNOQGOU YH WRSUDN \+]H\LQL |[UWHUHN HUR]J\R
. INOHU LQFH YH GDOMDOQrAalis YDSOG DN|®UVLVWH
JHQHOOLNOH ND]JON N|N \DSOVOQD VDKLSWLU
NINOHU ELWNLQLQ WRSUDN \¢]JH\LQL VDELWOHF
|JHOOLNOH H+LPOL DODQODUGD WRSUDN HUR]\RQ
N X]XQOX=+X 220WhDODPD

7RSUDN GHUIFPORYDVOQGD N|NOHPH \DSDELOLU
5HQN *HQo N|NOHU EH\D]OPVO ROJXQ N|NOHU D«

*|YGH

%LWNLQLQ J|YGHVL GLN YH\D KDILIoH \D\OOPOU
JHQHOOLNOH G|UW N|GHOL ELU \DSO VHUJLOHU
\HGLONHQ \DUODQGONoOD NDKYHUHQJLPWQ WRQO
FP DUDVOQGD GA-+LOoOMHMNWHGUYYGHVL /DPLDF}
IDPLO\DVOQOQ WLSLN |[JHOOLNOHULQL wbudu
*IYGH \DSOVO '|uw N|aHOL ]D\OI N|JGHOHU ED]JHQ
*IYGH \e¢]JH\L <e+]H\ \R+XQ NOVD W\OHUH VDK
EXKDUODUPD\O D]IDOWOU KHP GH oHYUHVHO VWU
Uzunluk: 15 FP DUDVOQGD GH=<LULU DQFDN EHVLQ
EX X]XQOXN FP \H NDGDU XODUDELOLU

5HQN *HQoNHQ DoON \HULO \DUODQGONoOD PRUXH

3.Yapraklar

<DSUDNODU UR]JHW IRUPXQGD WDEDQGD \R+XQO!
VH\UHN \HUOHUGPLUWLU <DSUDNODUOQ UGHNOL
\ XPXUWDPVOGOU <DSUDN NHQDUODUO G+<]HQVL]
Yapraklar4 FP X]XQOX+X@FBDINE®LUOL+LQGH RODELO
NOVD YH\D \RN GHQHFHN NDGDU D]GOU $MXJID
ER\XQFD VSLUDO UGUHNLOGH GL]JLOPLUOWLU YH WCLC
\DSUDNODUOD GLNNDW oHNHU

UHNLO (OLSWLN LOD WHUV \XPXUWDPVO

<DSUDN NHQDUODU® '«] YH\D NDED GLUOLGLU
Boyut: Tabandaki yapraklar 10 FP X]XQOX+XQGD VW NOVOP
FP DUDVOQGDGOU

<DSUDN \+¢]H\L $OW \¢]H\ We\O+e YH GDPDUODU EH(
\HUGLOGLU

<DSUDN VDSO 7DEDQGDNL \DSUDNODU JHQHOOI
vDsSvO]GcoOu
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Tablo1: A. orientalis LiIPHYFXW oDOOUPDGDNL PRoI®RORMLN VF

Turkey 'DYLV oDOOUPDVOQGDNL EXOJXODUDQ
ORUIRORMLN g OHYFXW dD O O Flora of Turkey (Davis,
1982)
Bitki Formu dRN \OOOON dRN \OOOON
Boy 10-25 cm 1530 cm
*|YGHOHU 7TDEDQGD C7DEDQGD C

JHQHOOLNOH JHQHOOLNOH
7DEDQ \DSUD 7DEDQ \DSUD

Yaprakiar GHNOLQGH H(UGHNOLQ @Hptikd F

dLOHN 5HQJL Genellikle morumsu gzcielllkle morumsu

dLoHN 'XUXP X dL_oHNOHU \R= dL_oHNOHU \R =
halinde halinde

dD QD Nakld S <HULO We\Oe <HULO W=e\O-

gNL GXGDNO(@gNL GXGDNO¢
ROGXNoD JHQ JHQLU
<R+XQ JODQG <R+XQ JODQ

7Do <DSUDNOTL

7TULNRPODU 7 EDVLW We\OHL
. Step alanlar 6WHS DODQ(

Habitat \DPDoODU
dLOHNOHU

dLoHN \A Dfevtdlis/ HQ GLNNDW oHNLFL |JHOOLNOHU
'L]LOLP dLOHNOHU EDGDN GHNOLQGH G+]HQOHQP
Renk: Mor, mavi veya nadiren beyaz.

dLOHN ER\XWX +HU-oEPHNXRROABKQSDGOU
dDQDN \DSUDNODU SDUoeMOO \HGLO YH LQFH W
7Do \DSUDNODU oNL GXGDNOOGOU hVW GXGDN
SDUoDOO YH \D\YDQGOU

(UNHN RUJDQODU DGHW VWDPHQ EXOXQXU YH
gizlidir.

'LGL RUJDQ %LU DGHW X]XQ YH LQFH SLVWLO EX¢
A. orientalis / PH\YHOHUL VHUW ELU NDSVe<O Lol
WRKXPODUGDQ ROXUXU
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f_-t:’ﬁiri‘ {
+DELWDWWDNL *HQHO *|UeQ-U-

R 3

& H N LAO orientalis /

$MXJD RULHQWDOLYV LQ oLoHNOHUL EHOLUJLQ YH
GL]JLOLP J|VWHULU YH PDYL PRU YH\D HIODWXQ
GXGDNOO \DSOGDGOU +VW GXGDN Neo*NWeU YH\
JHQLU YH 0 SDUoDOOGOU dLOHNOHQPH G|QHPI
D\ODUO DUDVOQGDGOU

5.Meyve ve Tohumlar

OH\YHOHUL N+o*N YH VHUW \DSOOO G|UW DGHW V
\D\OOPDVOQGD URO R\QDU 7RKXPODUOQ \¢]JH\L S
UHQN DOOU OH\YH WLSL 7HWUDFKHQH SDUoDC
Tohum boyutu: 2 PP X]XQOX+XQGD

7RKXP \¢]H\L 3¢U+]O« YH PDW J|U+Q+PO-"

5HQN .DKYHUHQJL LOH NR\X NDKYHUHQJL bubDVvO
7RKXP \D\OOOPO .DUOQFD GLVSHUVL\RQX P\UP
\ROX\OD JHUOHNOHUGLU
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UHN LAO orientalis/ *HQHO *|UeQ-<eU-

UHNLAO orientalis/ dLOHN *|UeQ-<U-
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UHN LA orientalis/ <DSUDN $OW <e]H\ *[U*Q-l-
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UHNLAO orientalis/ <DSUDN hVW <e¢]H\ *|UeQ-<0U-

(NRORMLN YH (NRQRPLN gQHPL
A. orientalisL. WRSUDN VWDELOL]JDV\RQX YH HUR]\R
ELWNLGLU $\Q0® ]DPDQGD VeV ELWNLVL RODUDN
ant- LQIODPDWXDU YH \DUD L\LOHUWLULFL |]H
ELOLQPHNWHGLU $QFDN EX W+U+sQ DuOUO RWOD
RODUDN WHKGLW DOWOQGD RODELM Hofetalls J|] | Q-
/ OoHGLWOL HNRORMLN VWUHVOHUH X\XP VD+ODP
. XUDNOON WROHUDQVO <DSUDNODUGDNL We\OHLU
,UON DGDSWDV\RQX +HP WDP JeQHUWH KHP GH \C
7RSUDN WROHUDQVO .XPOX NLUHOOL YH NLOOL
+DELWDW %R]NOU PDNLOLN YH WDGOON DODQOTL

70EEL .XOODQOP YH )LWRWHUDS|WLN 3RWDQ
$MXJD RULHQWDOLVY JHOHQHNVHO WOSWD NX
ILWRWHUDSLGH GH LOJL JJUPHNWHGLU

<DUD @\LOHUWLULFL %LWNLQLQ \DSUDNODUOQ
HNVWUHOHU KDON DUDVOQGD \DUD YH \DQON WE
$QWLHQIODPDWXDU g]J]HOOLNOHU % LWNL HQI
JIVWHUPLOWLU YH E X [JHOOL=L oHULWOL O
desteklenmektedir.

$OWLEDNWHUL\HO YH $QWLIXQJDO <DSUDNODUG
SDWRMHQLN EDNWHULOHUH YH PDQWDUODUD ND
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SRWDQVL\HO )DUPDV|WLN hUsQOHU $MXJD RULH
ILWRNLP\D DUDUWOUPDODUOQGD NXOODQOODELC
JHOLUWLULOPHVLQH RODQDN WDQO\DELOLU

6V %LWNLVL 20DUDN .XOODQOP

$MXJIJD RULHQWDOLY HVWHWLN J|U*sQe*Pes YH Gel-
SH\]DM PLPDULVL YH EDKoH WDVDUOPOQGD WHUF
<HU gUWeFe %LWNL +0]00 \D\OODQ \DSOVO VL
NXOoODQOOOU |JHOOLNOH HUR]J\RQ ULVNL RODQ L
dLoHN 5HQNOHUL ODYL PRU YH ED]JHQ EH\D] WRC
YH SDUN DODQODUOQGD J|UVHO ELU FD]JLEH ROX!
. XUDNOO+D 'D\DQONOOOON $MXJD RULHQWDOLYV
\DUD\DQ E|OJHOHUGH SH\]DM X\JXODPDODUO Lol
getirir.

dHYUHVHO YH (NRORMLN .DWNOODU
$MXJD RULHQWDOLY LQ HNRORMLN ID\GDODUO
\DUDWPDNWDGOU
(UR]J\RQ .RQWURO+ %LWNLQLQ \¢]JH\H \D\OODQ N
DODQODUGD WRSUDN ND\EOQO |QOHU %X WDU
YDGHOL HNRQRPLN ID\GD VD+0ODU
$UO YH 3ROLQDW|U dHNLPL dLOoHNOHUL EDO DU(
ND\QD+OGOU %X GXUXP \HUHO EDO sUHWLPLQL
etkiler.
%L\RORMLN dHULWOLOLN $MXJD RULHQWDOLYV
KD\YDQ WeUOHULQLQ YDUOO+O0QO GHVWHNOH\HU]

7DUOP YH +D\YDQFOOODN
$MXJD RULHQWDOLV ED]O E|OJHOHUGH WDUOP
ID\GDODU VD-ODPDNWDGOU
OHUDODU $MXJD RULHQWDOLVY ED]O PHUDOTL
NXOODQOOPDNWDGOU ¢gJHOOLNOH HUNHQ LONE]
VeUJ*QOHUL Ne+o*NEDUG KD\YDQODU LoLQ EHVLQ N
2UJDQLN 7DUOP 7RSUD+0O NRUXPD |]JHOOL+L R
|[lUWeVe RODUDN NXOODQOOPDVOQD VD+ODU

.RIPHWLN YH $SURPDWHUDSL 6HNW]|U-
%LWNLGHQ HOGH HGLOHQ XoXFX \D+ODU NR]PF
NXOODQOOPD SRWDQVL\HOLQH VDKLSWLU
1HPOHQGLULFL hUsQOHU <DSUDN HNVWUHOHUL
EDNOP sUsQOHULQGH QHPOHQGLULFL RODUDN NX
$URPDWHUDSL %LWNLQLQ XoXFX \D+ODUO UDKI
DURPDWHUDSL *UsQOHULQGH GH+HUOHQGLULOHE
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3RWDQVL\HO hU+Q *HOLUWLUPH
(NVWUDNW YH <D+ hUHWLPL %LWNLQLQ \DSUDU
HGLOHQ HNVWUDNWODU WOEEL YH NRJPHWLN =l
RODUDN NXOODQOODELOLU
'R+DO %R\D dLOHNOHULQGHQ HOGH HGLOHQ SLJI
HO VDQDWODUOQGD UHQN YHULFL RODUDN NXOO

A. orientais/ PRUIRORMLN oHULWOLOL=-L YH HNRORI
HNRVLVWHPGH |QHPOL UROOHU «VWOHQHQ ELU
NRQWUROe+ VeV ELWNLVL RODUDN NXOODQOP YH
DUDuUWOUPD \DSOOPDVO JHWBHNiPrtaisW H ®LU O W A.C
PRUIRORMLN |JHOOLNOHULQL |QH oONDUDUDN W
NXOODQOPD LoLQ ELOLPVHO ELU WHPHO VD=C
ELOLPVHO RODUDN GDKD ID]JOD bubuwobudboprPDVO
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Vinca major L. Bitkisinin Morfolojik ve
(NRQRPLN gQHPL

'HUYd®7h5!?

1- 'Ro YVNLUHKLU 2NMPLDHIDPLKPKGLL\H $ W 8itkieeDvi Hayvansal
h U H Wbl © « Bervisozturkkdgmail.com ORCID No00000001-71897407
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g=(7

Vinca majorL. $SRF\QDFHDH IDPLO\DVOQD DLW JHQF
X\XP VD+ODPOU KHUGHP \HULO)IYMLEWV XoERQU|E@H)
vD\OWbaR/ &H]D\LU PHQHNGHVL FLQVLQH DLW
HQGHPLN ROPDNOD ELUOLN Wikca majdLN XKlepizE X O X Q |
LNOLPLQH X\XP VD+-ODPOUGU KHUGHP \HULO ELU EL
WOEEL NXOODQOP DODQODUOQGD |QHPOL ELU \}
\DSUDNO-PD&L RRHQNOL oLOHNOHUL YH VeUesQeFe J
Vinca major subsp. hirsuta, Apocynacee PLO\DVOQGDQ okLoHNOH
beyazUHQNWH \DSUDNODUO bikkitlis. GHDFS W I INL ®@ DNSBDO DR
We\OeGeU YH WeHUNX]XWQRBXWDN VWDELOL]DV\RQ
ID\GDODU VD+ODUNHQ IDUPDNRORMLN |JHOOLN
\D\JOQ RODUDNhKONORADQEFDO WUOHUL VeV ELW
\HWLUWLULOPHNWHGLU

Anahtar KelimelerVinca major, morfoloji, ekoloji, apocynaceae, ekonomi

*a35gU

Vinca major/ $SRF\QDFHDH IDPLO\DVOQD DLW JHQF
X\XP VD+ODPOG KHUGHP \HULO YH RWVX ELU
JHQHOOLNOH Ee+\eN FOQ+OUON YH\D Ee<¢\eN SHU)
EDKOHFLOLNWH KHP GH JHOHQHN Widca mej&riSWD |QH
ELWNLVLQLQ PRUIRORMLN |JHOOLNOHULQL YH F
9LQFD PDMRU VXEVS KLUVXWD $SRF\QDRFHDH ID
EH\D] UHQNWH \DSUDNODUO® KHUGHP \HGLO ND
<DSUDN VDSO \R+XQ We¢\0O+G+U YH W+\OHU X]XQG)>
2UWD YH 'R+X .DUDGHQL] E|]OJHOHULQGH YH .DIN
hONHPL]GH 9LQFD W«UOHUL VeV ELWNLVL RO

ho ILWRFR+UDILN E|OJHQLQ NHVLULP QRNWDVO
\DSOVOQGDQ GROD\O JHQJLQ ELU ELWNL oHULWC
RODQ HQ |QHPOL PDGGHOHULQ EDUOQGD LNOLF
Subtropik bir iklimde olan Anadolu , jeolojik zamanlar boyunca Asya,

$YUXSD YH $IULND NOwWDODUO DUDVOQGD |QHP
ROPXUWXU (QGHPLN ELWNL EDNOPOQGDQ GD E-\
$QDGROX EX GL\DJRQDO LOHULVLQGH HQGHPLN
nereddVH D\QO VD\O\D VDKLSWLU hONHPL] GH KH
oDOOUGPDODU LOH \HQL WeUOHU EXOXQPDNWD YH
HWQRERWDQLN |QHPH VDKLS WeUOHU ROXUGUWXUI
*ONHPL] LoLQ |QHPOL RODQ IDPLO\DODUOQ ED
JHOPHNWHGLU )DPLO\D Vinod @ |Q@HPIOL UV PHXHNG !
cinsine ait $Q D G R O2X tapeBi endemik olmakla birlikte 6 takson
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EXOXQPDNWDGOU %X FLQV HWQRERWDQLN |Q
IDUPDNRJQR]JLN IDUPDNRORMLN YH DQWLNDQVH!
NXOODQOGPODNNWDGBOWOQGD 9LQFD PDMRUYTH E-«\s
GHQLOPHNWHGLU hONHPL]GH 9LQFD PDMRU EL)\
VINWeUeFe DWH0O GelGesUeFe YH LOWDK DoOFO RO
1984).

ORUIRORMLN gJ]HOOLNOHU
9LQFD PDMRU / EHOLUJLQ PRUIRORMLN [JHOOLN
GHWD\OO UHNLOGH .|[]JHOOLNOHU YHULOPLUWLU

\r,
~
-
o
\ag)
ol
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~
o~
—
=
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=
<
~
=
—
w

UHN Mhvca major/ *HQHO *|U<Q-U
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Tablo1: Vinca majorL. morfolojik veriler

ORUIRORMLN |JHOOL

FIRUD RI 'DYLVT H

Yapraklar

*|YGH

dLOHNOHU

dLOHNOHQPH '|QH

Meyve ve Tohumlar

.JN 6LVWHPL

Habitat

Yapraklar

2YDO UHNOLQGH
UHQNWH YH NHQTEL
<DSUDN ER3\W OD
X]XQOX+BQGD
JHQLUOL+LQGHGL
GDKD Neo*N ROXS
6eU*Q+UFe+ YH QRC
NINOHQPH \HWHQ
<R+XQ ELWNL |UW
YH KO]J0oO \D\OOP
VDKLSWLU *|YGH
KDILIOH SeU*]O+G:
7HNLO oL o4mbvOHU
UHQNOLGLU 7Do
SHUYDQH GHNOLC
dLoHN oDSO -5H®F
DUDVOQGDG O lihced
ve uzundur.
gONEDKDU EDGOL
RUWDVOQD NDGD
60FDN E|OJHOHU:
GDKD X]XQ Ve<UHE
OH\YH NDSV+.O WL
LOHULVLQGH Neo-
tohumlar bulunur. Tohumlar
JHQHOOLNOH D] .
QHGHQOH YHJHW
EDVNOQGOU OH-\"
FP DUDVOQGDG(
<¢]H\VHO N|N VLV
WXWPD NDSDVLW
1RGODUGDQ JHOL
NINOHU \D\OOPD
NDWNO vD+ODU
1HPOL J|OJH DOI
NOVPHQ JeQHUH L
\HWLGLU 7RSUDN
ancak organik maddece zeny
WRSUDNODUO WH
2YDO GHNOLQGH
UHQNWH YH NHQCEL
<DSUDN ERAOWOD
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X]XQOX=+EB&GD
JHQLUOL+LQGHGL
GDKD Ne+o*N ROXS

*|YGH 6°UsQ*UFe YH QRC
NINOHQPH \HWHQ
<R+XQ ELWNL |UW
YH KO]JoO \D\OOP
VDKLSWLU *|YGH
KDILIOH SeU+]O+G

dLOHNOHU 7HNLO olLodBVOHU
UHQNOLGLU 7Do
SHUYDQH GHNOLC
dLoHN oDSO 5@+
DUDVOQGDGOU d
ve uzundur.

dLoHN <DSH&VD

7THNLO oLOoHROWMU UFP-IFQLINONLGLU~ 7Do ~\DSUDNODU
GL]LOPLUWLU dLoHN BPSIMUDNQRGOIGNOQH dLOHN V
uzundur.

UHN IMcamajor/ dLoHN <DSOVO
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(NRQRPLN gQHPL
Vincamajor/ oHULWOL DODQODUGD HNRQRPLN |JQHPH
1. 3H\]DM YH %DKoHFLOLN
7RSUDN |UWeVe ELWNLVL RODUDN \D\JOQ
(UR]\RQX |[QOHPHN LoLQ \DPDo DODQODU

'e0eN EDNOP LKWL\DFO YH J|OJH\H WROH
EDKoOHOHUGH SRS OHU ELU VeV ELWNLVL

2. 7TOEEL .X00DQOPODU

%LWNL DONDORLWOHU YLQNDPLQ LoHL
GRODUOPOQO GHVWHNOH\LFL HWNLOHUL

*HOHQHNVHO WOSWD KLSHUWDQVL\RQ k
PLIJUHQ WHGDYLVLQGH NXOODQOOPOUW:

ORGHUQ IDUPDNRORMLGH QRRWURSLN L
RODUDN |QH oONDU

3. Ekolojik Faydalar :

7RSUD+0Q QHPLQL NRUXPD \HWHQH=L VI
DODQODUGD PLNURLNOLP ROXUWXUXU

6eUeQ+UFe \DSOVO LOH \DEDQL RWODUO
VWDELOL]DV\RQX VD+ODU

4. =DUDUOOG (WNLOHU

+0]1006 \D\OOPD SRWDQVL\HOL QHGHQL\O
NDEXO HGLOLU %D]® HNRVLVWHPOHUGFH
EDVNOOD\DELOLU

6218d

Vinca major / PRUIRORMLN |[JHOOLNOHUL YH HNRQRP
OHNHQ ELU ELWNL WeUeGeU 3H\]DM WDVDUOPOC
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ID\GDODUOQ \DQO vOUD *HOHFHNWHNL oDOOUP
HNRORMLN NXOODQOPODUOQO GDKD L\L DQODPD!
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g=(7

. *UHVHOOHUPHQLQ \DubDPO WP ER\XWODUO
JHOHQHNVHO «UHWLP \|QWHPOHULQLQ \DUDWWO-
LQVDQ \DuDPOQO GR+UXGDQ HWNLOHPHNWHGLU
sistemleritn \D\JOQODUPDVO\OD ELUOLNWH Nh&eGsU+OH
JHOPHNWHGLU 6+UG+U*OHELOLUOLN NDYUDPOQZ(
L 0O HW RHEDEH.WDIVDO  J H U Hfinanskl Bistedn(@rdiR. BuGkpsanda
%RUVD @VWDQEXO %®67 YGD LUOHP J|JUHQ
VeUG*U*OHELOLUOLN HQGHNVL KHVDSODQPDNWD

%X oDOOUPD %@67 6«UG*UsOHELOLUOLN (QGF
\D\OPODPOU ROGX+X 6+UG Y+ @8 WHIUWHO L D SROUSCROU

6+UG*U*OHELOLUOLN LOH @gOJLOL )LQDQVDO %L
+*N+POHU 6WDQGDUG MI@DOX | XHPWPHMLLIADoODPDN
dDOOWPEY 6+UG+U<OHELOLUONMNQGHONN U GRIGIHD
JIVWHUHQ \HGL LUOHWPHQLQ \G@D elde UGU
edilen verile. DQDOL] HWPHNWH GV W GQPOHE VRIQX®D IOND
7656 fGH \HYUQBOML@LP 6WUDWHML B5LVN <|QHYV
+HGHIOHU EDIDONODNEDXEIDNL HQ X\JRGXRODQ
2W R P RW tblaralb ottaya koyarken HQ D] X\JXQ ROADNG Lag0H W I
YH (QND gQUDDBNS$SWIH\RSL W HWEPQKHW PU O#HQO Q 4PHG
VeUG*U*OHELOLUOLN MNRODKXIVWQBDOQDHV N HYOH UOH (
riskerin EHOLUOHQPHVLQGH VHQDU\R DQDOL]JLQL 'F
GL+HU LGOHWPHOHULQ HNXPIS\W@BD GEHDMNDMDIYOND SV I
LUOHWPHOHULQ WINRORP® VOLGNL®HHALVN YH 10U\
GXUXPX SHUIRUPDQVO YH QDNLW \|QHWLPLQH R
HWNLVLQH UDSRUODUOQGD \HU YHUPHPLUOHUGLI!

Anahtar Kelimeler+ 6eUG+U*OHELOLU®D 8V BSOS UODUHEIL. OLUOLN
TSRS 16 UG*U*OHELOLUOLN LOH gOJLOL )LQDQVDO %LO.
+*NePOHU 6WDQGPUF®BIELOLUOL+H @OLUNLQ 5LVNOHU
yYOUVDWODU

*a35@gU

7HNQRORMLN JHOLGPHOHUH ED+0O RODUDN
WeNHWLP ELOLPOHND\QHDIN®IEMIGKHNIL] NXOODQOPC
EHUDEHULQGH JHWLUPHNWHGLU <HU\¢]+Q+Q \DUulI
LVH NeUHVHO OVvOQPDGOU .«UHVHO OVOQPD |]H
LNOLP IHODNHWLQH \RO Dv®ROQWD U QX Qod\DD [
+ED \O HWNLVL DOWOQD DOYHQ dEQR WDV RO PDWO.] |
\DUDQDQ VHO.DHODINHWHWHYH .DQDGD \O HWNLOH
iklim krizinin VRQ G| Q3P:@HDNL \DQV O|R/MMCHUL® HRIBLDOUFTHN
(Euronews, agis).% X IHODNHWOHU +ONHOHULQ FR=UDI
QHGHQ ROGRHRAIHHE@IOND\OSOBP UO@ID@WVDO ND\OS
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\D 0D QP DWaIEDINXDWEX QHGHQOH NOQP WIPGNOHY KD
sosyal\DUup&>LWLP \RNVXOOXN YE DODQODUGD RUV
YH 16uvDWODUOQDO DQDOL] HWPHOHUL YH ILQDQ
gerekmektedir.
6°UG*U*OHELOLUOLN UDSRUODUO LGOHWPHO
* ]JHUH VRV\DO \DUDP YH \|QHMNN.PYHNROX®DW
planlanmaD D U @enBlerine ve performansanalizlerini yapabilmelerine
ROD QD Nar (GRI,OMIB:3). . UHVHO 5DSRUODPD *LULUGL
SHSRUWLQJ ,QLWLDWLYH *5, 1QLQOHVDRE 0ED
VeUG*U*OHELOLUOLKD]QUDGRQPDVO@®m \DUGOPF
*HQOR+OX YH $\WD&<UNL\H|IB8BOLNOH E+\eN |O
LIOHWVRHOG+WOHELOLUWOAcKKk 20R4S RrihieD kadai [
NRQXVX JLULULPLQ \D\OPODUDGERL, WWWERRIEND UW O D
itibarenise .DPX *|JHWARPKDVHEH YH 'HQH\WUinue6 WD QG
WDUDIOQGDQ \D\OPODQDQ 7+<UNL\H 6+UG+UsOHEL
JJUH UDSRU HWPH\WPED§QBWNDPWONXKDVHEH YH
6WDQGDUWODUO .5URPXNDDUVYKOL YH 0 \
5HVPvV *D]HWHYGH3:7'DNIR®D@PWG*U-OHELOLUOLI
6WDQGDUWODUDODSODPDQRXQDR BDGLachDaND BAHK L
G|QHPt DUGD EHOLUWLOHQ HGLN GH+HUOHUL
VeUG*U*OHELOLUOLN UDSRUODUOQOQ KD]OUODQF
7656 YLQ DPDFO LUOHWPHOHULQ NOVD RU
GXUXPX SHUIRUPDQVO YH QD Niultem® NI&hiaODU O ¢
VeUG+U*OHELOLUOLNOH LOJLOL ULVN YH I1OUVDW
JRUXQOX NOOPDNWOU 7656 3DUDJUDI % X
VeUG+U*OHELOLUOLN UDSRUODUOQGD DubD+OGD
vermelidir(TSRS 1, Paragraf 25)
X <|QHWLALPHWPHQLQ VeUG+U*OHELOLUOLNOH
L]JOHPHN YH \|QHWPHN LoLQ NXOODQGO=+0 \|
YH SURVHG*UOHULGLU
x Strateji. SUOHWPHQLQ V.UG<U*OHELOLUOLN LOI
\|QHWPHN LoLQ NXO0ODQGO+0O \DNODUuOPGOU
X 5LVN <|Q#HWIHPWPHQLQ V+ UG+U*OHELOLUOLN 1
EHOLUOHPHN GH+HUOHQGLUPHN |QFHOLN?
NXOODQGO+O VeUHOOHUGLU
X Metrikler ve HedeflerrgUOHWPHQLQ NHQGL EHOLUOH
X\DUOQFD XoDuPDVO JHUHNHQ KHGHIOHUH

1 30JLOL NDUDU NDSVDPOQGD 76567\H X\JXQ UDSRUODPD \DSDFDN
DuD+OGDNL JLELGLU

dbodubQ vD\OVvO NLGL

$SNWLI WRSODP OLO\RQ 7+«UN /LUDVO

<OOOON QHW VvDWOU KDvOODWOD OLO\DU 7<UN /LUDVO
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ROPDN ¢]J]HUH VeUG+U*OHELOLUOLN LOH LO

SHUIRUPDQVOGOU

%X WHPHO RIHWINOBVIRQODUO LOHULVLQG
uygulayan veV e+ U @eblliri N UD SR U O D U OU®HRAHIYM DIQQ GHO H'!
ILQDQVDO WDEOR NXOODQOFOODUOQD VXQGXNC
HWNLQ@HAMDIL [Oo*GH_ D UANONHMUICH-IDHNUDLOQU G IOQ@D Q VI
IDDOL\HW VRQXoODUO YH QDNLW DNOuODUO J
VeUG*U*OHELOLUOL+H LOLGNLQ ULVN YH IOUVDW
V|] NRQXVX ULVN YH 16UVDWODUOQ EH@UWUOHQP
YDGHOL SODQODUO LOH LOLUNLOHQGLULOPHVL |
YH GH+HU JLQFLUL ¢ ]JHULQGHNL HWNLQLQ WHVSL\
LOH EeWeQOHUWLULOHUHN oD O @ xXW O WHDNOLRDG/H
VeUG+UsUOHELOLUOL+*H LOLGNLQ ULVN YH 16UVDV
*]JHULQGHNL QLWHOLN YH QLFHOLNVHO RODUDN
ILQDQVDO GXUXPX YH SHUIRUPDQVOQO JHUOH=I
VD+ODPDNWDGOU

6°UG*U*OHELOLUOLN X\JXODPDODUO YH UDSR
HWNLOHUNHQ PBPOGNROBWIHQGHHOLUOHULQL YH
etkilemektedir. 6+ UG+U*OHELOLUOLN UDSRUODUOQOQ X
RODUDN KD]OUODQPDVO XOXVODUDUDVO ILQDQ\
\DWOUOPODUO GHVWHNOH\HQ VHUPD\H ND\QDNC
VD+OD\DUDN NeUHVHO UHNDEHW JeoOKEMQLQ DU
*IJTHWLP OXKDVHEH YH 'HQHWLP 6WDQGDUW
6eUG*UsOHELOWIDQGDUWODUO NDSVDPOQGD ULV
LIOH\HQ YH NRQWURO DOWOQGD WXWXODELOP
LUIOHWPHOHU IDDOL\HW J|VWHUGLNOHUL DODQ
|Oo*GH D]DOWPDNWDGIOUDWDHO dHONHDVE BN IR X
KLIPHWOHULQH \|QHOLN DQL IL\DW GH=+=LGLPOH
GURNODUOQORLMVPODE®DYGD X]XQ G|QHP GHQJIHVLC
sunar.

6UG*U*OHELOLUOLN UDSRUODPDODUOQOQ »
GHNLOGH JHUOHNOHUWLULOPHOHULQLQ LGOHWPH
HWNLOHUL QHGHQL\OH EX oDOOUGWPDGD %,67¢1:
VeUeG*OHELOLUOLN UDSRUODUO LQFHOHIXPLGUWLU
UDSRUODUOQOQ PHYFXW GXUXPX LOH 76567GH \
X\XP VD+ODQGO-0QO0Q WHVSLW HGLOPHVLQL DPE
LNL E|]O*PGHQ ROXUGP DN WD P QDY KD EYOFGE F
\|WHPLQH LNLQFL E|O*PGH LVH LGOHWPHOHUL
LQFHOHQPHVLQH LOLGUNLQ DQDOL] VRQXoODUOQD

d$/,00$1, KAPSAMI, 9(50 6(Pd <gl7(0o

dDOOUPDGD DQDOLJL JHUOHNOHGWLULOHQ
VeUG+U*OHELOLUOLN UDSRUODUO ED]OODUOQOQ
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%X NDSVDPGD %00 6PDGEMNOKHEGENVYOTQGH \HU
Akbank T.$ 0 $UOHOLN $ u %20 %LOOBIWLN 'BBBD]D
ULUNHWOHBOWIXEX $+0 'R+X0 2WRPRWLY BHUYL
(QHUMLVD (QHUMIND$ 3 QUDOHN YH LEDGDWEPH® HIUL
VeUG*U*OHELOYHOD MQWERUO MWD RUODUO LQFHO

%,67 6°UGeU<OHELOLUOLN (QGHNNVLU4@GH \H]I
PLNWDUGD ROPDVO HQWHJUH UDSRU VeUG+U*sOHI
ROPDVOQD QHGHQ ROPDNWDGOU %X QHGHQOH
JIVWHUHQ V|] NRQXVX LGOHWRBO®BUPLDD NDS/QPH D
ULUNHWOHUHvdileww .DPXXOH\GOQODWRAP)¥® DWIRU
LHOWPHOHULQ UHVPL ZHE VLWHOHULQGH \D\(
UDSRUOBUGIY GIQROPLUWLU

dDOOUGUPD RQOUHPN G|N+BDQNPQODQMBRI/Q@ GO U
DQDOL]L \|[QWHPLQGH EDVOOO \DGD HOHNWURQL]
DUDuUWOUPDQOQ DPDFO GR+UXOWXVXQGD RNXQ
GH+HUOHQBUDVOUU %X ND S VIDIFOGDV PoHDaHOU
VeUG+U+OHELOQOOLMNFHD S RPUADBHANMHSRUOMUGDNL
7656 9YGH \HU DMHPH G |EDWOON RODQ <|QHWLUGI
<|QHWLPL gO0*WOHU YH +HGHIOHWumBiOONO
G+*]H\QHULpuadIDP DN WRERW DUGDNL DoONODPDODL
VWDQGDUGD X\XP G¢]H\LQLQ SXDQODQPDVOQGD (
%X |OoHNMHG63 TH J|JUH ROPDVO JHUHNHQ DoON
EXOXQPDPDVO5QOTH JJUH ROPDVO JHOBNWHAQ D8O N
7656 LOH DoONODPDODU NOVPHQ X\XPOX~ 3
WDPDPHQ X\XPOX" UHNOLQGH KHVDSODQPOuwoOU

d$/,00%$1,1 %8/*8/%$5,
%X E|Qe®HWPHOHULQ \D\OPODPOGU ROGXNODU
UDSRU@PQHONLULP 6WUDWHML 5LVN <|QHWLPL
EDUOONODUO D@kl émektedrEORODUWOU

Tablol:gUOHWPHOHULQ 6UG-UOHELOLUOLN 5DSRUODU
$0oONODPDODUOQ 7656 YGH <HU $0DQ gONHOHUH

<|QHWLULPH
gONHOHU

'R+DQ 'R+ X0 . Enka

0,
Akbank $UOH(Q %a( Holding Otomotiv Enerjisa 50D

GUOHWPHOHUL
5D SR U O B MW
.RQXVXQD
$0ONODPDRODUY 19 1,7 2,35 | 2,65 2,5 2,65 2,55
6+UG*U*OHELO
6WDQGDUGOQ
"e]H\L

<|QHWLULP |
YH\D VeUG-+U-¢f 1,8 14 2,2 28 2,4 2,8 2,6
ilgili risklerin ve
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IGuvbDwoDUO(
VRUXPOX
belirlenmesi ve
X\IJXODPDQOQ
\DsO60GcHOH+06QD
DoONODPDODU

) 6+UG+U-0OlI
LOJLOL ULVNO
\|QHOLN

VRUXPOXOXNG
WDQOPOQD \
wDQOPODUDOQ
RUJDQ ODU Y
LoLQ JHoHUOL
LOJLOL SROL)
\DQVOWOOGOH+

E 2UJDQ ODU
NLGL OHU LQ

VeUG+UsOHELO
ULVNOHUH Y
NDUGOOON YH
WDVDUODQPO|
GHQHWOHPHN
yetki ve yeterliliklerinin
PHYFXW ROXS
YH\D JHO
JHOLGUWLULOP
QDVOO EHOLU

c) Organ(lar) veyal
NLGL OHU LQ

VeUG+U*OHELO
ULVNOHU YH
KDNNOQGD QI
VONOONWD EL

G 2UJDQ ODU
NLGL OHU LQ
VWUDWHMLVL(
LGOOHPOHUH
NDUDUODUOQ(
\|QHWLPL VeU|
LOJLOL St
denetlerken
VeUG+U*OHELO
ULVNOHUL Y
QDVOO GHQH
EXQODUD
LOHUOHPH\L (
DOGO=+0O

H gOJLOL ¢
|[Oo*WOHULQL(
*FUHWOHQGLU
SROLWLNDODU
HGLOLS HGLOQ
QDVOO GkKLO
LOHUHFHN
RUJDQ ODU O¢
NLGL OHU LQ
VeUG+U+OHELO
ULVNOHU YH
LOLGNLQ K

EHOLUOHQPHV
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GHQHWOHGL=I
\[QHOLN LOHU

LIOHGL=+L
6+UGsU*OH
ilgili riskleri ve
IGuvbwobuod
\|[QHWPHN
GHQHWOHPHN
NXooDQOODQ 2 2 2,5 2,5 2 2,5 25
VeUHOOHULQG
kontrollerde ve

SURVHG<UOHU
\[QHWLPLQ UR
DoONODPDODJU

D 5RO0«Q EH
\[IQHWLP VHY
SRILVARQD YH
seviyesindeki bir
komiteye devredilip 2 2 2 3 2 3 3
GHYUHGLOPH(
pozisyon veya komitg
*]JHULQGH J
QDbVOO x\JXxoQ

E <|QH
VeUG+U+<OHELO
ULVN YH I
J|JHWLPLQL G
LoLQ NRQWU
SURVHG+-UOHU 2 2 3 2 2 2 2
NXOODQPDGO-
NXOODQO\RUYV
YH SURVHG-U
Lo IRQNVL\RQ
E*W<QOHUWLU

Tablo 1fH J|JUR+DQ +ROGLGD YHUMHWGOHULQLQ VeUC
LOJLOL ULVNOHUL YH IBUVDWODUO L]JOHPHN \|Q!
\|QHWLULP Ve UHOOHULQL R Ofxde\Wwdabi®@ Xx<NQBWOUYHA L
VeUHOOHULQLQ NXUXOPDR©DE YaDRN)XOMQIFDOHD L |
$NEDQWAOHED U-OHELOLUOLN UDSRUODUOQGD GDKI
EHOLUOHQRHWILWLP VeUHOOHULQH LOLUGUNLQ
incelenmesi sonucWHVSLWOHU G|\OHGLU
X 6*UG*U*OHELOLUOLNOH LOJLOL ULVNOHU YH
GULUNHWBAUGBIL \|QHWLP RUJDQODUO YH NI
$NEDQN YH $UOHOLNYLQ RUVIQ L @NWWA@ HI HED
6+UG*U*OHEL@$iUBUN DRBUDNHE®H 6.UG<U<OHEL
KomitesifQH ED+0O oDOORPRUJBEWRCRWILYGH Yl
gQUDDWYIGD LVH D\WOFD 5LVNLQ (UNHQ 6D
DOPDNWDGOU
X %20 YH $UOHOLWeWGH T @WHELOLUOLN UDSRU
RUJDQODUOQOQ ULVN YH 16uvbwoDubOQ \]
GHQHWOHPHN LolQLMWNHYH KBWWNOQGD KHI
\HU YHULOPHPLGUWLU $QDOL] NDSVDPOQGDN
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LVH \HWNLOHUL KDNNOQGD DoONODPDODU
NRQXVXQGD KHUKDQJL ELU DoONODPD\D \HU
5DSRUODU LQBHOGFQEQHEQGHUOLNOH LOJLO
KDNNOQGD \|QHWLP RUJDQODUOQOQ YH NLU
D] ELU NH] ELOJLOHQGLUR®XGLNOHRPREHY L%
\OOOON G*]HQOHGL I UGG UWOWEBODWAW G H @B
1O U VDO HW®HQGLUPHOHULQL HQ ID]JOD JHU
$UoHOLN $ 0 VWUDWHMLVL YH JHOHFH=+H

VeUG*U*OHELOLUOLNOH LOJLOL ULVN YH 16U
IOUVDWODUD LOLGNLQ L]JOHPH\L @QDVOO

VeUG*U*OHELOLUOLN UDSRUODUOQGD KHUKD
%XQD NDWEOOOR+DQ +ROGLQJ YH (QHUM]
VeUG*U*OHELUOLN LOH LOJLOL ULVN YH I¢(
KHGHIOHULQL JJVWHUJHOHULQL KHU \OOEL
G|QHPOHUGH GH LQFHOHPHNWH®®EU®HU 6¢
oDOOUPD JUXSODUO DUDFOOO+O LOH L]OFH
NXUXOODUOQD VXQPDNWDGOUODU

$UOHOLN $ U VeUG-+Ue+OHHRQAMWILIPL \R UIDSHIOLA
VeUG*U*OHELOLUOLNOH LOJLOL ULVNOHU )
EHOLUOHQPHVLQL QDVOO GHQHWOHGL=+L YH
LIOHBROIXVXQGD UDSRUODUOQGD KHUKDQJL
6+UG*U*OHELOLUOLN UDSRUODUOQGD ULVN
QDVOO GHQHWOHQGL+L LOH LOJLOL UGLUNH)
.RPLWHVLYQGHQ D\WO 5LVNLQ (UNHQ 6DS'
DOPDNWDGOU %X ELUL RBlennéktdy, MOridkivey H 10 L
IGOUVDWODUD LOLGUNLQ NLOLW SHUIRUPDOQ\
.RPLWHVL WDUDIOQGDQ GHQHWOHQPHNWH

WwWDUDIOQGDQ JHUOHNOHUGWLULOHQ L]JOHPH Y
LOH EHOLUOL SHUL\RWODUGD JHUOHNC
WRSODQWOODUOQGD \|QHWLP NXUXOXQD VX
$QDOL] NDSVDPOQGD i@+ DODHE OU N & WNOOHHU |
IOUVDWODUOQ J|]HWL®EH QU HG RARW MING HHPMRIQIR
GH+LULNOL=+L VX KDY DkRQWQQIRIMLGH UY ¥ H DSALF
kulanPDNWDGOUNRQRDONR @ XY H ISWARN\MELHPDBD U b Q
fonksiyonlarO LOH QDVOO E<W+eQOHUWLULOGL=+L
KHUKDQJL ELU DoONODPD\D \HU YHUPHP
GULUNHWOHUGHQ %@s0 LNOLP LOH LOJLOL

PHNDQL]PDODUOQO \HWNL J|JUHY YH VRUXF
X\JXODPD \|[QHWLP YH GHQHWLP VeUHOOHUL
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Tablo22g UOHWPHOHULQ 6+UG*U*OHELOLUOLN 5DSRUODU
$0ONODPDODUOQ 7656 YGH <HU $0ODQ gONHOHUH

Akban
k

'R+DQ| 'R+XU
Holding | Otomotiv

Enka

6WUDWHML\H gOLuU #QaGDD

$UoHQ %ad Enerjisa

gUOHWPHOHULQ
6WUDWHML .RQX
$o0ONODPDODUOQOD| 0,9 0,6 1,2 0,334 1,6 1 0,134
6°UG*U*OHELOLUO
8\XP 'e]H\L

1) @UOHWPHQLQ
etkileyebilecek
se*UG*U*OHELOLU
ULVNOHU YH 10

2 0 1 1,67 2 2 0,67

a) Se |G- Ubildlike ilgili
riskler _ ]
YH 10Uy \WD@DWJ{ 3 0 3 3 3 3 2

E 6+UG*U*OHELO
ULVNOHULQ nvuttengl
HWNLOHULQLQ NO
vadede JHUOHNOH
DoONODQPDVO

F 20OHW PR 6HQ ieQuzhir
vadel G|QHPOHULQ W
vebu G| Q H P Gtidtdjik Rarar
ama V*UHoOHNXQGLH
SODQODPD G|
LOLUNLVLQLQ DoO]

6+UG+U*OHELOL
16 UV EQOIDAOHW P H
PRGHOL YH GH/{
*]JHULQGHNL P Hevién
etkileriQLQ DoONODQH
25 0 3 0 3 0 0

D 6+UG*U+OHELOI
16 UV EQOIDIOHW P H
PRGHOL YH GH{
*]JHULQGHNL PHYF
etkileiQLQ WDQOPO |2 0 3 0 3 0 0

E @UOHWPHQLQ L
GH=+HU L
VeUG+UsOHELOLUO
1IGuvbDwobDubQ
\R+XQOoDuwb+06Q0d
FR+UDIL DODQODU
W « U belirlgrimesi

6+UG*U*OHELOLY(
YH 16UVDW O D lkéap
DOPD +]HULQGHN
DoONODQPDVO 0 3 2 0 3 3 0

6UG U< OHELOLU
konusu risklerin ve|
IGuvbDwobDubdQ Lu
GXUXPX ILQDQVD
YH QDNLW DNOuU
etkileri 0 0 0 0 0 0 0
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YH EXQODG®OQ LO
Do®NODQPDVO

6sUG-UsOHELOL O 0 0 0 0 0 0
ULVNOHUH LOLGN
VWUDWHMLVLQLQ

HVQHMNIOQL Do ONODQ

ZOHWPHDHNULYY 1OUVDWODUOD \|[QHWPHN LoLQ

LOLIWW@G+U+OHELOLUQHN DDSRUODORNQDB®DODU (
DuD+OGDNL WHVSLWOHUGH EXOXQXOPXUWXU

X

6°UG*U*OHELOLUOLN UDSRUODUOQGD ULVN
X\JXODGONODUO VWUDWHMLOHUH UDSRUOD
'R+X0 2WRPRWIHQ $0] \HU YHUHQ LUOHWPH
$ 0 TGLU

$UOHOLN $ 0 VeUG*U*OHELOLUOLN NRQXV:
EHOLUOHPHPLG (QND @QuUDDW $ 0 LVH UL
1IGUVDWODUDOQO EHOLUOHPHPLUWLU $QDOL
LNOLP GH=<LGLNOL+L HNRQRPLN LQVDQ IL
IOUVDWODUOQO EHOLUOHPLUOHUGLU
$UOHOLN $ 0 (QHUMLVD $0 %g0 YH (QND o
LOJLOL ULVN YH 16uvbwobDUOQ NOVD RU
SODQODUO ¢«]HULQGHNL HWNLOHULQL UDSR
NRQXVX ULUNHWOHUGHQ $NEDQN 6:UG+U+OH
LOLGNLOHQGLUGL+L ULVN YH 16uvDWODUOQ
ED]OQGD KHVDSODGO+0O ULVN ROJXQOXN G
YDGHOL DPDoODUO <«]HULQGHNL PXKWHPH
DoONODPOUWOU

GUOHWPHOHUGHQ VDGHFH (QHUMLVD GLUNH
X]XQ YDGHOL G|QHPOMSMMGW NQ OB O DW O HYGHH A
DQFDN EX G|QHPOHULQ JHOHFHNOH LOJLOL
SODQODPD G|QHPOHUL LOH LOLGNLVL DoONO
$NEDQN %g0 YH 'R+X0 2WRPRWLY $ 0 V.U
IOUVDWODUOQOQ LU PRGHWLLQW Hhekeher HU L
HWNLOHULQDOQ YWDQOPY® YH 10UuvDWODUQ
\R+XQODUWONODUOQO EHOLUOHPLUOHUGLU
NLUOLOL+L LNOLP GH=LULNOL+L QLWHOLGN
YH IOUVDWODUOQ HQ ID]JOD \R+XQODUWONOD
%20 VeUG*UsOHELOLUOLN LOH LOJLOL VDGH]
(QHUMLVD LVH KHP ULVN KHP GH 10UVDWO
*]JHULQGHNL HWNLOHULQL |[UQHNOHIBkK\DUGOF
YH 16uvDWODUOQ SRWDWXWBOOIQD DD/ DD S
D\UOFD \HU YHUPLGWLU
6UG*U*OHELOLUOLNOH LOJLOL ULVN YH I
GXUXPX ILQDQVDO EHWIRMPDQWDO Or HM] WL Q G
finansal tablolara olan muhtemel etkilerinin hangi vadelerde
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JHUOHNOHUOWL=+L

LUIOHWPHOHULQ Lu

PRGH(

ULUNHWOHULQ Ve UG*U*OHELOLUOLN UDSRUO
YHULOPHPLUWLU

Tablo3: g UOHWPHOHULQ 6+UG*U*OHELOLUOLN 5DSRUODU
$0ONODPDODUOQ 7656 YGH <HU $0DQ gONHOHUH

5LVN  <|QHW loPLg
gONHOHU

Akbank

$UoH(

% o
M

'R+DQ
Holding

'R+X0
Otomotiv

Enerjisa

Enka
gQul

gUGOHWPHOHUL Qisk
<|QHWLPLQH gOL
$oONODPDODUDOQQ
6+UG* U OHELOLUO
8\XP '¢]H\L

0,56

0,39

0,223

1,39

0,56

0,33

$0D+OGDNLOHU
GH GkKLO
VeUG+U<OHELOLUO
belirlemek,
GH+HUOHQGLUPHN
|QFHOLNOHQGLUPH
LoLQ NXOODQGO+(
politikalar

1,67

1,17

0,67

2,17

1,67

D g0GOHWPHQLQ N
YH SDUDPHWUHOH
ND\QDNODUO Y H
NDSVDQDQ IDDQ
KDNNOQGDNL ELOJ

E GOHWPHQLQ V
LOJLOL ULVNONHUQ
VHQDU\R DQDOL
NXOODQPDGO=+O
NXOODQGH=+0

F @gUOHWPHQLQ

HWNLOHULQLQ QL
YH Ee\eNOe+++Q-+
GH+HUOHQGLUGL=+
LIOHWPHQLQ QulciV
HULN GH+HUOHUL
NULWHUOHUL GLN

G BUOHWPHQLQ V
LOJLOL ULVNOHUL
J|UH [QFHO
|[QFHOLNOHQGLUPH
|[QFHOLNOHQGLUG

H GOHWPHQLQ V
LOJLOL ULVNOHUL

I gQFHNL UDSRUQ
NO\DVOD LUOHWP
VeUHOOHUL
GH+LUWLUPHGL=L
GH+LUWLUGL=L

GUOHWPHQLQ V-
LOJLOL 1I6UVDWQ
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GH-HUOHQGLUPHN
[QFHOLNOH Q @letdek
LoLQ NXOODQGO={

6+UG*UsOHELOI
ULVNOHULQ YH
belirlenmesine,
GH-HUOHQGLULOP
|]QFHOLNOHQGLULC(
LIOHQPHVLQH \|QH
LIOHWPHQLQ JHQ
VeUHFQBH|O0*GH
HQWHJUH HGLOGL

ELOJLOHQGLUGL=+

Tablo 37H J|WHFO HWRHONUUQHWLPH VpQHO O WL H \

G|\OHGLU

X SeUG*U*OHELOLUOLNOH LOJLOL ULVN YH

koyma ve izlemgeyani ULVN \|QHWLPL V.UHOOHULQL
\|IQHWHQ'REX N W RPRW LY ] RNORQMWMHKQ X\IXODPI
VeUHOOHULQGH \HU YHUPH\HQ ULUNHW LVH %
$QDOL] NDSVDPOQGDNL ULUNHWOHU GR=+DC
ILQDQVDO VHUPD\H DODQODUOQGD JLUGL
$\UOFD SD\GDUGUODUD X\JXODQDQ DQNHW \
*\HOHULQH YHUL SHQbibliktdrin\G-HP QA HOH®WP HOHULC
JLUGLOHULQH |UQHN RODUDN YHULOPLGWLU
GUOHWPHOHUGHQ VDGHFH 'R+X0 2WRPRWLY
\|QHOLN VHQDU\R DQDOL]JLQL NXOODQPDNWD
$NEDQN 'R +KRB R W2AW (QHUMLVD YH (QN
VeUG*U*OHELOLUOL+H LOLUNLQ ULVNOHULC
GH+HUOHQGLUHELOPHN LoLQ QLWHO YH QLFI
(QND @oQUDDW VeUG*UOHELOLUOLN LOH LOJ
DQNHW \|QWHPLQL NXOODQPOUWOU 5LVNC
GULUNHWOHU LVH UDSRUODUOQGD EX |QFHC
LOLGUNLQ UDSRUODUOQGD KHUKDQJL ELU DoC
6UG*UsOHELOLUOLN ULVNOHULQL LJOH\HQ L
VeUG*U*OHELOLUOLN NRPLWHVL ULVN NRPL)
NRPLWHVL wWDUDIOQGDQ L]JOHPHNWHGLUOH
NRQXVXQGD GHWD\ ELU DoONODPD UDSRUOD
6eUG*U*OHELOLUOL+H LOLUNLQ IOUVDWODUZC
EHOLUOHQPHVL YH L]JOHQPHVLQH LOLGNLQ |
IOUVDWODUODOQ LUOHWPHQLQ JHQHO ULVN Yl
LUIOHWPHOHU UDSRUODUOQGD \HU YHUPHPLU
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Tablo4:gUOHWPHOHULQ 6°UG*U-OHELOLUOLN 5DSRUODU!
gOLUNLQ $0ONODPDODUOQ 7656 fGH <HU $0DQ gON

gOo*WOHU
Hedeflere g OL( Akbank $UOH| %@0
gONHOHU

'R+DQ 'R+XU
Holding Otomotiv

Enka

Enerjisa 2QGDDV

gUOHWPHOHU
5DSRUODQOD6Y
ve Hedeflere gOL
$0ONODPDOD| 1,92 1,47 1,405 2,115 1,847 0,572
6+UG+U-OHEL
6WDQGDUGO(
"e]H\L

gUO0OH
beklentilerini
etkilemesi makul
|Oo*GH E H 0
VeUG-U-OHEL 2 0,67 2,33 2 2 0
ilgili her bir risk ve
IGUuVDW
DuD+OGDNLO

D *HoHUOL
WDUDIOQGDQ 0 0 0 0 0 0
NOOOQDQ |Og

E gUOH
EHOLUOHGL~=
6-UG*UOHEL 3 0 0 3 3 0
LOJLOL ULVN
LoLQ |Oo*WOH

F gUOH
EHOLUOHGL=+
YH PHY]XDW
XobuPDVO
hedeflere \|QH(
LOHUOHPH q 0
konusu
VeUG*U<OHEL
LOJLOL ULVN
LOLUSH@QIRUP
|OoHPN LoLQ
|Oo*WOHU

ELU L
WDUDIOQGDQ
DoONODQDQ
EHOLUOL Lu
faaliyetlerle veya bir| 3 2 0 2 2 2 0
VHNW]|UH
NDUDNWHUL]
RUWDN [TH
LOLUNLOL |Od

%LU |Oo*W
WDUDIOQGDQ
ROPDVO GX 2725 1,5 0 2,75 1,25 0
LAOHWPH D
KDNNOQGD E

D gOo*W+Q 1
GOudQGD EL
DoOQDQ EL 3 2 0 3 2 0
X\DUODQDUD
W<UHWLOPHG
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H+HU |\OH\V
ND\QDNWDQ
WDUDIOQGDQ
|[Co-W-Q V]]
kaynakta
EHOLUWLOHQ
UHNLOGH 10
GkKLO |Oo-
WDQOPODQG

E gOo*WeQ P
|Ooe P« EDY
|Oo*WOH LOL|
LIDGH HGLOH
P \RN
QLWHOLNVHO
ROGX+X NOU
\HG4LO YH\D
wbuU]OQGD
durumu gibi),

F gOo*W+Q E
WDUDIoD G
GR+UXODQPD
H+HU d& Olidhgi
WDUDIoD GRH

G .X0O0
\|QWHPLQ VO
YH \bpsdoDQq
YDUVD\OPOD
[OoeWe KHYV,
LoLQ
NXoOoDQOOD(
hesaplama girdileri

gGOHWPH
DPDoODUOQD
yolundaki ilerlemeyi
LIOHPHN
EHOLUOHGL=
PHY]XDW X
XobuPDVO
KHGHIOHU K
ELOJLOHUL
GUOHWPH KH
LoLQ DuD
DoONODU

1,71

1,71

1,29

1,71

2,14

2,29

a) Hedefi belirlemek|
YH KHGHIH
yolundaki ilerlemeyi
LIOHPHN
NXOODQOOD

b) gUOHW
EHOLUOHGL=+
PHY]XDW X
XODuPDVO
belirli nicel veya nitel
hedef,

F  +HGHILQ
ROGX+X G|QH

G gOHU
|[Oo+P+*QGH EI

G|QHP
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H '|Q*P QRN
ara hedefler,

I +HU KHGH
performans ve
LUOHWPHQLQ
SHUIRUPDQV
H+LOLPOHULC(
GH+-LULNOLN(

g) Hedefteki herhang
ELU GH=LULN
GH=+-LULNOL=+H
DoONODPD

Tablo 4 LOIOHWPHOHULQ ULVN YH b@aUZ\/GEQIWODUC)(
SDUDPHWUHOHU LOH LOJLOL UDSRUODUOQ |]HW
WHVSLWOHU G|\OHGLU

X 'R+X0 2WRPRWLY $ 0 VeUG<U+OHELOLUOL=H
LOJLOL SHUIRUPDQVOQ GH+HUOHQGLULOPF
DoONODPD\D \HU YHUHQ %@0 $ 0 LVH EX
DoONODPD \DSPD\DQ GLUNHW ROPXUWXU

x $NEDQN 'R+X0 2WRPRWLY YH (QHUMLVD oHY
DODQODUGD EHOLUOHGL=+L VLN FHKD 1|[@WbYWWY
EHOLUOHPLG EX |Oo*WOHUL WDQOPODPOUG Y

X 'R+XWRPRWLYLQ VeUG+U*OHELOLUOLN LOH L¢
|OoeWOHUL ED+OPVO] ELU GHQHWLP ILUPDV
$UOHOLN LVH |O0*WOHULQL VDGHFH P«GWHUL

X BUOHWPHOHULQ VWUDWHMLN DPDoODUOQD X
ile ilgii rapRUODUOQGD HQ ID]JOD DoONODPD\O $Q
%s0 $ 0 LVH EX NRQXGD KHUKDQJL ELU DoOtl

<|QHWLULH 1,9 1,7 2,35 2,65 2,5 2,65 2,55
Strateji 0,9 0,6 1,2 0,334 1,6 1 0,134
5LVN <|QH 0,56 0,39 0 0,223 1,39 0,56 0,33
Seccj)ec:‘I;:Al OHU 1,92 1,47 0 1,405 2,115 1,847 0,572
Ortalama Puan 1,32 1,04 0,89 1,15 1,90 1,51 0,90

Tablo5: g0OHWPHOHULQ 6+UG+UsOHELOLUOLN 5DSRUODU
%DUOONODUD gOLUNLQ 7RSODP 3XDQ 2UWD

Tablo 51H J|UR+X0 2WRPRWLY $ 0 TQLQ V.UG-U+OF
7656 fyBrHalan <|QHWLGULP 6WUDWHML G5LVN <|QHYV
+HGHIOHU DOW EDGOOONODXP QG PHI\IL DLEDKE@D PID|Q
gQUDDW LOHMseR\X R GEDHWL HQ D] ROGX+X WHVSL)
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6218d9( gl(5@/(5

%X oDOOUPDGD %,67 6Q 0 & NYIOIEEGIOL W/GINNY | U ¢
IDDOL\HW J|VWH U HQedrd GD SIRMDMHDANURCH Q4G s U+ OHE L C
7656 YGH \HU DODQ <|QHWLGLP 6WUDWHML 51
+HGHIOHU EDUOONODUO NDSVDPOQGD LQFHOHQP
V|] NRQXVX EDUOONODU LoLQ WHVSLW HGLOHC
NOVPOQGD GHWD\OO ELU GHNLOGH DoONODQPO
DQDOL] NDSVDPOQGD \HU DODQ LUOHWPHOHUH
VeUG-UOQKWBLN UDSRUODUOQO 7656 fH J|UH KD]
|QHULOHUGH EXOXQXOPXUWXU

6°UG*U*OHELOLUOLN LOH LOJLOL ULVN YH 10
IGUVDWODUOQ L]JOHQPHVL E+W+QF«O ELU \DNO
IOUVDWODUOD LOH X\XPODUWOUDOOPDVO NRQXVXCQ
6eUsG*U*sOHELOLUN .RPLWHVLYIQLQ \DQO vOUD EX
\DGD ULVNLQ HUNHQ VDSWDQPDVO JLEL \|QH\
5DSRUODUGD V|] NRQXVX \|QHWLP RUJDQODUOQO®
VOUD PHYFXW \HWHUOLOLNOHULQ Husuhtla\heldtH U O L C
\DSOODELOHFH+LQLQ |QJ|UsOPHVLQH GH \HU
VeUG*U*OHELOLUOLN LOH LOJLOL SHUIRUPDQV K
EHOLUOHPHOL DUD G|QHPOHUGH EX KHGHI JH
L]JOHPHOL YH |QHPOL ER\XWODUGD VDSPD ROPD
|QOHPOHU JHOLUWLULOPHOLGLU ,G0HWPHOHU |
SURVHG+«UOHULQ GL+HU LUGOHWPH IRQNVL\RQOTD
UDSRUODUOQGD D\UOFD \HU YHUPHOLGLU

6+UG*U*OHELOLUN UDSRUODUOQGD ED]O LUOF
VDGHFH ULVNOHULQL EHOLUOH\LS 16UVvDWODL
,0OOHWPHOHU VWDUWHMLN DPDoODUO GR+UXOWX
ULVN YH IOUVDWODU NDSVDPOQGD GH+HUOHQ
IOGUVDWODUOQDO EHOLUOHPHOLGLAWY D% HRUWID HYGIH
YDGH LGOHWPH SODQODU®O «JHULQGHNL PXKWHP
DoONODPDOO YH EX HWNLOHU WDUDiIW®] ELU
GR+UXODQPDOOGOU 5LVN YH I16uvDwoDUOQ L
LOLGANLVLQLQ \DQO6 vOUD LG4 PRGHOL YH GH=+HU
PHYFXW YH EHNOHQHQ HWNLOHUL DoONODQ
EHOLUOHQPHOLGLU 5DSRUODUGD VeUG*U*OHELC
LUIOHWPHOHULQ ILQDQVDO \DSOVO «JHULQGHNL F
VeUG+U*OHELOLUOLNWHQ ND\QDNODQDQ ULVN
SHUIRUPDQVO YH QDNLW DNOUGODUO GeHHULIQGH
PRGHOOHULQLQ X\JXODPD SHUIRUPDQVOQO GDtk
GD+0006POQO GDKD HWNLQ JHUOHNOHUOUWLUHELOL

5LVN \|QHWLPL DODQOQGD LGUOHWPHOHU ULV
DQDOL]L NXOODQPDOO YH ULVNOHULQL |QHP Vi
5LVNOHULQ |QFHOLNOHQGLULOPHVL YH ILQDQVE
GD+0006POQOQ GDKD HWNLQ JHUOHNOHUWLULOP
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LOIOHWPHQLQ ILQDQVDO GXUXPX SHUIRUPDQVO
UHNLOGH \RUXPODPDVOQO KHVDS YHULOHEL
VRUXPOXOXNODUOQ J*oOHQGLULOPHVLQL \|QHW
JHUoHNoL GH+HUOHQGLULOPHVLQL VD+ODPDNWD
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<HQL %L\RDNWLI '"R+DO hU*QC
*"HQRP ODGHQFLOL=+L
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3-

g=(7

OLNURRUJDQL]PDODU OHYUHOHULQGHNL Gl
JHOPHN YH JRUOX GDUWODUD X\XP VD+ODPDN Lol
RODQ GH+HUOL GR+DO +U*QOHU <UHWLUOHU
DQWLPLNUREL\DO DQWLW+P|UDO DQWLYLUDO
*+UsQOHULQ HQ |QHPOL ND\QD+O \DSDU *+«Q+P+]GH
VHQWHWLN GROD\OVO\OD GD WRNVLNWLU $\UOT
QHGHQ ROGX+X HQIHNVL\RQODU NXOODQOOPDI
YHUPHPHNWH YH EX GD KHU \0O G+Q\D oD
VRQX0oODQPDNWDGOU .DQVHU LODoODUOQOQ LV
HGHFHN NDGDU FLGGL \DQ HWNLOHUH VDKLSW
HWNLVL]GLU $UWDQ NDQVHU YDND O Baktéiy¥H Ne+UH
patojenledeki antimikrobiyal direnceHWNLOL YH HQ JeYHQOL
EL\RDNWLI GR+DO +U*QOHULQ VHNRQGHU PHW
NHUGIHGLOPHPLGU VHNRQGHU PHWDEROLWOHUL R
\|QWHPOHUGHQ oRN GDKD HWNLOL YH KO]O(
PLNURRUJDQL]PDODUOQ EL\RVHQWHWLN JHQ N-
VDSWDPDN LoLQ GR=+PXU ELU \DNODEOD®PAD UG OR
WHNQRORMLVLQH YH EL\RL Q»pXQXDWLLAN @ UNDXGDIDOK
|IQHPOL ZHEB @QWDEIORWERQ @G 6HWDEROLWH $QC
DQWL60$6+HI@GRRP PDGHQFLEBLYRDNWGEHFG®R+-DO «U
EL\RVHQWHWLN \ROXQX GH=LO D\QO ]DPDQGD
NLP\DVDO HWNLOHULPOHULQL VDSWDPDN LoLQ
\DNODUOPO\OD ELUOLNWH PLNUREL\DO G+Q\DGD
EL\RVHQWHWLN SRWDQVL\HO RUWD\D oONPOUWOD
fazla sekonder metabolit mevcuttur.

Anahtar Kelimelert* HQRP PDGHQFLOL+L VHNRQGHU PHWDEROC
kanser, EL\RVHQWHWLN JHQ N PHOHUL

*a35gU

'R+DO G+Q\DGD LOHWLUGLP Ee\eN |O0*GH NLP\DV
OHYUHOHULQGHNL EL\RORMLN YH IL]JLNVHO G-+Q\I
*UsQOHU GHGL+LPL] Neo*N NLP\DVDO YH NDUPDI(
YH DUN %X GD GR+D\O NOLQLN DODQGD \I
LODoODUOQ ELU SDUoDVOQO ROXUWXUDQ EL\RDN
PHWDEROLWOHU |QHPOL ELU ND\QD+® KDOLQH J
'R+DO «UQOHU DODQOQGDNL LON oDOOUPDODU E
NHGOLI G|QHPLQLQ EDUODQJOFO RODQ fODUD N
DUN %X G|QEIRIGEWIFUBPNWHULOHU DUDVOQ
ILOXPODUOQGDQ ELULQL WHPVLO HGHQ YH ELUoO
Ee\eN |QHP YHULOPLUWLU OHLM YH DUN
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O\FREDFWHULXP WXEHUFXORVLV QHGHQ RODC(
NDQOWODQDQ LON DQWLEL\RWLN VWUHSWRPLVL
EDNWHULVL RODQ 6WUHSWRP\FHV JULVHXV WDQ
1947). Daha sonra antifungal nistatin, antibakteriyel eritromisin, vankomisin,
QRYRELRVLQ ROHDQGRPLVLQ YH DQWLNDQVHU D
ROPDN ¢]HUH LODoODUD G|Q+GW+U*OHQ OoRN VD
DNWLQRPLVHWOHUGHQ NHUIHGLOPLUWLU +DULU
OR+XQOX+X LODo ULUNHWOHULQLQ G+Q\DQOQ G
JUQHNOHULQGHQ L]JROH HGLOHQ oRN VD\OGD DN
OHUGH \DSOOPOUWOU B6HNXURYD YH DUN
oRN VD\OGD HOGH HGLOHQ YH E<\eN |QHP WDuO
DQWLNROHVWHURO DQWLHQIHNWLI DMDQODU LO
YH DUN DQFDN KDOLKD]OUGD ELOLQHQ EL
NHGIHGLOPHVL GDKD VRQUDNL DUDGWOUPD oDE
KDOLQH JHOPLUWLU 6HNXURYD YH DUN
'R+DO +U*QOHULQ NHulL DODQO LON B6WUHSW
GLJLOHQGL=+L OL \OooDUOQ EDUOQGD WHPHO
GL]LOHUL GDKD |QFH NHUIHGLOPHPLU VHNRQG
NePHOHULQL %*& RUWD\D oONDUPOUG YH E|\OHFF
GR+PXUWXU %DOW] %DXPDQ YH DUN
3*HQRP PDGHQFLOL+L” WHULPL \DOQO]FD EL\RDN
\ROXQX GH=+LO D\QO ]DPDQGD EXQODUOQ ROTD
HWNLOHULPOHULQL VDSWDPDN LoLQ NX0O0ODQOO
LOLGUNLOLGLU =LHPHUW YH DUN 6SHVLIL
RUJDQL]PDODUOQ VHNDQVODQPOGWU JHQRPODUO
HGLOPHPLUGO %*&TOHULQ WDQOPODQPDVOQO EX J
HQJLPOHULQ GL]JL DQDOL]JLQL YH JHQ Ne<PHOF
WDQOPODQPDVOQO LoHULU 7ULYHOOD YH )HOL
ELUORN PLNUREL\DO W+UGH EHQ]HUL J|U<OPHPL
RUWD\D oONPOUWOU YH JHQRP PDGHQFLOL=+L VF
DODQ JHQOHULQ ELU PHWDEROLWLQ SHSWLG P
VHQWH]LQGH \HU DODQ HQ]JLPOHUL NRGODGO=(
JUXSODU KDOLQGH NePHOHQGL=+LQL JJVWHUPLUOW
ELOJLOHU LOHUL JHQHWLN \DNODUuOPODUGDQ I}
\HQL QHVLO GL]JLOHPH WHNQRORMLOHULQLQ YH
%*& NHOIL VHQWH]L YH NDUDNWHUL]DV\RQX «]F
GL]JLGHQ IHQRWLSH LOHUOHPH LoLQ 16UVDWO
2019).
*HQRP PDGHQFLOL+L WDPDPHQ ELOJL LGOHP Wt}
DUDoODUD ED+O0OGOU <HQL ELU JHQRPGDNL W
EXQODU NDPX\D DoON YHUL WDEDQODUOQGD LuUO
'R+DO «U*Q EL\RVHQWH]LQGH \HU DODQ HQ]JLPO
VHNDQVOQOQ EX YHUL WDEDQODUOQGD PHYFXW
ROGX+X \RODNODUO VHNDQV NDUUOODUWOUPDC(
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$OEDUDQR YH DUN gON \DNODUOPODU %,
JLEL SURJUDPODUO NXOODQDUDN EDVLW %*&
X\JXODPDN YH VONOONOD PDQXHO L\LOHGUWLUPH
PDGHQFLOL+L \DNODUOPOQOQ SHUIRUPDQVOQO
DUDoODUO® YH YHUL WDEDQODUO JHOLUWLULOI
DUDoODUOQGDQ ELUL 3$QWLELRWLFV DQG 6HFR
DQWL60%$6+ YGLU OHGHPD YH DUN gON
\D\OQODQDQ EX \DNODUOP JeQ+P¢]GH NXOODQO(
35,60 JLEL KHVDSODPD DUDoODUOQD |QF+O+N HW
kabul edilmektedir (Khaldi ve ark., 2010; Bl ark., 2019). AntiSMASH,
EL\RVHQWHWLN JHQ NePHOHUL LOHUHQ JHQRP
PLNUREL\DO JHQRPODUO WHNHU WHNHU DQD
JHUOHNOHUWLULU YH WDQOPODQDQ JHQ Ne<PHOL
VXQDUDN ELOLQHQ %*& OHUL 0,%L* 7HUORXZ )\
NDUuOODuwWOUDU %OLQ YH DUN

<DSOODQ oDOOUGUPDODU 6WUH3WBEG¥eH ¥ahifHQRP (
ROGX+XQX J|VWHUPLUWLU YH EX GL+HU DNWLQ
IDJODGOU %HONQDS YH DUN $QFDN JHQRF
JHOLUPHOHU VWUHSWRPLVHWOHULQ VHNRQGF
NePHOHULQLQ VP%*& OHU o0R+XQXQ ODERUDW
DOWOQGD DNWLI ROPDGO+0QO RUWD\D oONDUP
VWUHSWRPLVHWOHULQ VHNRQGHU PHWDEROLW
HGLOGL+LQL RUWD\D NR\PDNWDGOU 6P%*& OHUIL
PRG*OHU HQ]JLPOHUL NRGOD\DQ LGOHYVHO ROD
ROXUWX+XQX /HH YH DUN YH 6WUHSWRP\FI
HGLOHQ \DNODUuUON WeUs\OH $QRQLP D N
FLQVL ROGX=+X J|] |Q*QH EXOXQGXUXOGX+XQGD
PHWDEROLWOHULQ NHUGIL LoLQ oRN GH+HUOL ELU
<HQL VHNRQGHU PHWDEROLWOHULQ NHUGILQLQ
DQWLPLNUREL\DO GLUHQFLQ ELU KDON VD=00+=
$QWLEL\RWLN GLUHQFL EDNWHULOHULQ RQODU¢
HWPHN LoLQ WDVDUODQPOU DQWLEL\RWLNOHUH
ODQFXVR YH DUN $QWLPLNUREL\DO GLUH
ROPDVOQD UD+PHQ ELU Ne<UHVHO VRUXQ KDO
DOQWLEL\RWLNOHULQ Dubud NXOoODQOPOGOU &
prevalan® QGDNL DUWOuUOQ VHEHEL RODQ GL+HU |
EHOLUOH\LFLOHU RODUDN DGODQGOUOODQ ]D\O
KDVWDQH YH NOLQLNOHUGH ]D\OI HQIHNVL\RQ
ELULNLPL YH EXQODUOQ KD\YDQ YH JOGD HQG-V
ve Beggs, 2019). Bu da Gra® R]LWLI YH QHJDWLI EDNWHUL«
GLUHQoOL W¢eUOHUH JHOHQHNVHO DQWLPLNUREI
WHGDYL HGLOHPH\HQ HQIHNVL\RQODUD SRF®oPC
DUwWOUODU PH\GDQD JHOPHNWH YH EX GXUXF
X\JXODPDODUO\OD ELUOHUWL+LQGH GLUHQOOL E
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NROD\FD \D\OOPDNWDGOU )ULHUL YH DUN
JHOLUPHVLQH NDUUO VWUDWHMLOHU EXOPDN \D
LoLQ Ee«\eN ELU N*UHVHO JRUOXNWXU *HoWL=LPL
DQWLEL\RWL+H GLUHQoOL LQVDQ SDWRMHQLN EI
DUWOU JJUsOPHNWHGLU &KHOODW YH DUN
QHGHQ ROGX+X HQIHNVL\RQODU JHOHQHNVHO Wt
RODUDN NXOODQOODQ DQWLEL\RWLNOHU ELOH
GLUHQOOH P*FDGHOH LoLQ DFLO o|]*P EXOXQPDV(
ve ark., 2017).
UX DQGD G+Q\D 0oDSOQGD KHU \00O HQ D]
|OPHNWHGLU '«Q\D 6D+OON gUJeWes '6g \HQL YH
EX vD\OQOOQ \OoO6QD NDGDU PLO\RQD o0
GH DUWDQ DQWLEL\RWLN GLUHQFLQLQ Oud=¢(
WHKGLGL ROXUWXUDQ SDWRMHQOHUL (6.$3¢(
Staphylococcus aureus, Acinetobacter baumannii, Pseudomonas aeruginosa,
.OHEVLHOOD SQHXPRQLDH YH (QWHUREDFWHU W
ODQFXVR YH DUN +DVWDOON .RQWURO Y&t
\DOQO]FD $PHULND %LUOHULN 'HYOHWOHUL QGH
DQWLEL\RWL+H GLUHQoOL EDNWHUL YH\D PDQWL
HQIHNWH ROPDNWD YH EX KDVWDOO+D \DNDODQTEL
(Church ve McKillip, 2021).

'«Q\D oDSOQGD |QHPOL GL+HU ELU KDON VD=+0O0-
GH WDKPLQHQ PLO\RQ \HQL YDND YH
oDSOQGD PRUELGLWH YH PRUWDOLWHQLQ DQD

GHQ ID]OD NDQVHU WeUe YDUGOU YH ED]OO
\D\OODUDN PHWDVWD]ODUD YH |O+PH \RO DoPD
'«Q\D 6D+O0ON gUJeWe+ Q+Q UDSRUXQD J|UH
\O00oOQGD N¢UHVHO RODUDN \DNODUUON RUDC
QHGHQL\OH PLMARQDFD>PO |QJ|UsOPHNWHGLU
UX DQGD $PHULND %LUOHUGULN 'HYOHWOHUL
QHGHQL NDQVHUGLU 6LHJHO YH DUN g]HC
NDQVHUL YH NDGOQODUGD PHPH NDQVHUL JLEL \
NHGIHWPH\H \|QHOLN RUWDN oDEDODU JHUHNWL
.HPRWHUDSLOHU NDQVHU Ke¢FUHOHULQL \F
|QOH\HELOHQ LON WHGDYL \|QWHPLGLU %XQXQC
QHUHGH\VH WP+ X-®@LWDHGRBHWHNDGDU FLGGL \IL
+XVVHLQ YH $EGX0OODK %X QHGHQOH \HQL
LODoODUD LKWL\Do YDUGOU <DNOQ JHOPLGUWH Lt
LOJLVLQGH ELU D]DOPD ROPDVOQD UD+PHQ EX
|QOHPH NRQXVXQGDNL |QHPOL SRWDQVL\HOL Jt
LODoODU HOGH HWPHN LoLQ HQ L\L SODWIRUP
DQWLNDQVHU PHWDEROLWOHU DoOVOQGDQ ]HC
HWPHNWHGLU DQFDN KWON® UWAOBEWHRG & N UD [0 N
NOLQLN DoOGDQ ID\GDOO LODoODUD G|QeUWeU-C
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*eQePe]GH \HQL DQWLNDUVLQRMHQLN IDUPDV|WI
JHOLUWLULOPHVLQGH GR=DO +UsQOHULQ WHP
ND\QDNODUOQGDQ \HQL PROHN+*OHU LUOHYVHOC
DUDVO LG ELUOL+-LQLQ GH+HUL NDSVDPOO EL
DUDUWOUDOOPD\D GHYDP HGLOPHOLGLU %DQHUM

6218d

.DQVHU JLEL FLGGL KDVWDOONODUOQ J|U-OP
GLUHQFLQLQ DUWON Ne¢UHVHO ELU VRUXQ ROPD
DJIDOPDVO QHGHQL\OH \HQL LODo YDUOONODUOQ
YDUGOU %X QRNWDGD JHQRP PDGHQFLOL=+L \DN
LOJL oHNLFL \HQL GR+DO ELOHUGULNOHUL NRGOD\I
|QHP DU] HWPHNWHGLU
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