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BYL! M |

Tunceli Su kaynakl areée ve
Sajl anmaseé

Banu KUTLU?

Girick

S¢rder gl ebilir kal kénmanén t e
ol arak yer al makt adeéer . Ge- mi Kt e
Kekil de artarken, su kaynakl ar én
(De¢nya Segrdereéelebilir Kal kénma Z
bu artan talep, herkesin exit de
s¢rder el ebilir dej il di rukrizéim dur

ka-énél maz hale gel mesine neden

Su krizi, d¢nya genelinde bir mi
suyuna eri kememes.i ve d¢nya ngfu
su altyapéséndan mahrum ol masé &

IProf. Dr . Banu KUTLU, Munzur I ni vel
Tuncel il Tg¢r k-DOPEE3482354 c kutibanu@gnfailcom
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Gé¢negmezde vV e gel ecek yéellarda,
talebinin hézla artmasé bekI| enme
gel i kmekt e ol an ¢l kel er de tareén
nedeniyle %17 daha fazla suya ge

t ek iminin %40 oranénda y¢kselece

Bazé tahminlere g°re, 2025 i ti b
ketlejeyla karké karkeya kalabil
Zirvesi, 2002) . Bu durumun teme
kaynakl ar énén azl ej e dej il , bu k
y°netil ememesidir. Dolayéséyl a,
bir kaynak ketlejée dejil, bir y
K¢resel °] -ekte herkes i-iive yete
s¢rder el ebilir y°netim pol i ti ke

gel ecekteki tehditlerin ciddi bi

Sosyee k o n o mi k tekni k vV e Kur ums al
dejerlendiril mesi i htiyace, b ¢
kavraménén ortaya -ékmaséna zemi
sajl eje vV e yakameé i -in dej il ,

devamé eve ¢l kelerin kal kénmaseée i
°ne -ékmaktadeéer. Ancak, gi der ek
kalitesi, k¢resel bir sorun ol a
dur um, topl uml ar ve ekonomiler

yar at maktader . D¢nyadaki temi z

kull anél masé ve s¢grdereéelebidir Kk
kull anma dengesienkionn ointikke nki ozki unl | saot
bir kekilde d¢gzenl enmesi b¢yeéek ©
g¢ - Shoirruml ul uktur . Tém bu et ken
s¢rdegreglebilir su y°neti mi kapsa
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Génegmegzde su kaynakl aréenéen y°%°net

doj al kaynaklarla uyum i-inde el
olarak ©°ne -ékmaktader. Su, ene
sosyoekonomi k kal kénmanén temel
°nemlbir P tici gé - ol arak kabul
-evreye uy uml u Ve be¢et gncegl b i
s¢rder gl ebilir kal kénmanén vazg
Suyun verimli kull anéemé kadar, d
alarak gelede nesi l l erin ihtiya-I|arene

°neme sahiptir.

1. T¢grkiye Su Varl éj é

D¢nyadaki sénéerl é& su kaynakl ar é

-%z¢1 mesi gereken en acil konul
sorunun ¢stesinden gel mek i-1in,
zamansal uy um i - 1 n dtalep yWéngesirtini | me
sdjanmasé be¢yeék bir férsat yar af
sajlamak i -in arétma tesisleri

mal i yetl i ve acil yatérémlar yap

Ve negfusun d¢nya czerinde denc
al énddae,] eémazée b°l geler su zenginl

ketl ejeyl a kar kK e karkéeyadér . B
°rnekl erinden biri, Tée¢rkiyednion
kaynakl aré a-éséndan bakél déejéend
fakiibi r ¢l ke konumundadér . il kenin
ve buna bajlée olarak artan géda
kaynakl arénén enerji sreti mi Ve
Tée¢rkiyednion s¢erdereéelebilir k al
oynamaktadeéer . Bu al anl arda et kil:@
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Te¢rkiye, su kaynakl aréne iyi b i
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aki ulusl ararasé politikal
bir ekonomi k ve siyasi ar
| aré a-éeéséndan Yyaelemhéreded i i
akan sul ar aracel éjeyl a

rden biridir. Ayr éca, den
teknolojilerinin gelikip
suyunun ar ét el arrgktansiyal | | an
tader .

zde uzun yeéllar s¢ren gzl

mi ktarénén 643 mm ol duju

ere ve mevsimlere bajlé ol
ikle 250 mm ile 3000 mm a
ék 501 milyar mj yaj éxkeén
k akarsul ar aracel ejeyla
e ul akmaktadér. Ekonomi k v
iyelinin ise 95 mil wa& mj /
1997). ku anda bu potansi:
mj/yéel) dejerlendiril mekt

erin tamaml anmaséyl a bir |

| mektedir (T} SKAD, oj9wm®m) .
giren akarsulardan el de e
d¢zeyindedir. Bazé akarsu
iyel.i akteje dikkat -eker |
i bl gel eri ne ehgsustur. Suggné | ma
éndaki bu dengesi zIlije ek
dan da ciddi farkIl él ekl ar
ensiz su kull aneméneée ka-é&n

--8--



1988 yeéelénda T¢rkiye Cumhuriyeti
Kanunu' nun 8. Maddesi gerejince
Kontrol ¢ Y°net mel i]i ( SKKY, 19
konusunda kapsamlé d¢gzenl emel er
kayna&n aekaosi stem il kelerine uyg
.l ke ihtiya-1areéna go°re su

ama-| amaktadeéer . Y°netmeli k kapsa
rezervuarl arénén -evresinde koru
end¢striuyalr eat ellekar | dézenl emel €
korunmaséna y°nelik kurallar bel
sulare i1 -in kalite sénéflandeér ma
Son zamanl ardaki il erl emel er, d ¢
bul mada "b¢teéegnlexki k su kaynakl al
daha fazla °nem kazandéejéné g°st
Birliji de su politikal a20@de yen
yererl ¢je giren "Su ¢Cer-eve Dir e
y°netim yakl akéméneéeé beni msemi kt
i -indeki su kaynakl arénén sadec
kalitesini de Kkorumayeée ve dg¢gzen
ol ar ak, Avrupa' daki su kaynakl ar
kapsamlé bir politika olukturul m
yayéml anan "Kent sel At éksul ar er
y°net mel i kl eri t emel al ar ak, S

yakh k éml a korunmaséné sajlamayé al

Su ¢er-eve Direktifi (S¢D), dah
mevzuatl ar é kapsayacak Kekil de

araseénda, "Ar ét el maséna KIi kkin
Direkti fi (1991), K-me Suyu Dire

-O--



¥nl eme ve Kontrol ¢ (I PPC) Direk

Kalitesi Direktifi (1991) yer al
kaynakl aré ve bu kaynakl|l ar én t
tarafendan ortaklaka y°netil ecek
y°netim yakl akémlarénén °tesine
i K birlijini gerektirecektir. Su
y°nteml eri de deji kmektedir; ge-
al énéer ken, artek SuUu nakeéesiest eymam
ekol ojisini de g%z ©°n¢gnde bul un
itibaréeyla t¢gm su kaynakl ar @énén
durum" seviyesine getiril mesi h e
Sl kel er i hem ul usal hegmude °© Ui gn
y°nteml eri vV e y°netim planlaré
Direkti fi, bu il keler dojrultusu
s¢re-lerine etkin kateél éméneé t eck
dejer ol arak kabul eddial ndeashiay |deo,j r
ger-ek-i bir yakl akém beni msenme
"suyu kull anan °der " il kesini I
s¢rdegreglebilirlijini sajlamayeée a
T¢rkiyednin su kaynakl are il e s
¢l kenin su zengini ol madéejée ve
karkéeya kalacajé ger-ejini gzl
T¢rkiye' de ki Ki bakéna degkgaklak
1.600 mj'tg¢r. Bu dejer, d¢e¢nya
zengi ni kabul edi |l en ¢l kel erin
zengini ¢l kel erde bu mi ktar 5. C
T¢e¢rkiye'nin 2025 yél e it iekbrarnay |
dayanmasé bekleniyor; bu da su

-10-



artacajé anlaméena gelir. Ejer bu

su ketleje ciddi bir tehdit hal
czerindeki baskéneén daha da ar
S¢rder el ebilir kal kénmaneéen t eme
konmak ve doj al kaynakl aré israf
yakl akeéem, Il nsan sajl ejéené g¢é¢venc
veri mli bir kekilde kull anél mase
kaynakl ar @énén artan ne¢f uslden i ht
s¢rder gl ebilir bir y°netim anl a

takémaktadeéer .

Su y°neti mi, su kaynakl aréneén v
dajetel masé vV e kull anél mase S ¢
kaynakl arénén geliktirilmesine vy
al maye, su haklaré ve tahsisat é
°heml er uygul amayé, suyun fiyat
kull anémeéné y°net meyi vV e kul |l an
et meyi i -erir.

S¢rdegreglebilir su y°neti mi, doj a
bulunduracak «kekil de, tem ¢l kel e
d¢zeyde koordine edilen politik
mesel e ol arak karkéméza -tkenakt a
amacé, su kaynakl|l ar éné tahrip ¢
i Kl eyl Kini bozmadan hem buge¢neén
karkeél ayabil ecek s¢grdereéel ebilir
2. Tuncel. KI'i Su Kaynakl ar é
Tunceld] i, su kaynakl arée a-¢é€s
yé¢ksek ve engebeli yapesé -ok sa

-11--
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Kek aylarénda yajeéeklar -o
e akarsul ar yeterince bes
ve yajmur yajéklareyl a
Munzur ve Mercamrdcaljllaar € c
rindeki sirk g°lleri vV e

yel i baréndér ér . Bu daj |l €
ra, ge-i ci olarak akan -o
: daha -ok mapdakya] aml a«
& ¢ajl éyan, 2009) . D¢ zer
sulare yer altéena seézar ak
e yeniden y¢zeye -ékar.

ar bol mi kt drdduk - aau dig a2 e @t
nin en °neml:.i akarsul ar é
Pe¢l ¢megr ¢aye, Per i Suyu

(@}

el i il S rl ar é i -inde
u, il Sén ar i -indeki
bel irtil I Ktior. D¢zenl i
yer altena sézar aklindeaha d
ydXeke | -dRar Bu s¢rekl i
ar bol mi ktarda su taker
6nin en °nemli akarsul ar €

Pel ¢megr ¢ayé, HREoil). Suyu

n
r

— o

3 M D
(]

abl ol Tunceldi Kl'i Akarsu
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Akarsu Toplam Kl S &| Debisi Kolu Akarsu
Uzunl uj|K-i nde| (m¥sn)
Uzunlu
(km)
Mercan Suyu 21 21 18 Munzur
Munzur 1134 1134 98 Ferat
P¢l ¢tmay @ 76.62 76.62 40 Munzur
Tajar ¢4q50 50 21
Singe- 394 394 -
0 10 20 30
ERZINCAN

BiNGOL

3.1. M

Tuncel.i

K |

Har



Munzur ¢aye, Tuncelidnin en b¢y

mer kezinin birka- kil ometre b a
eteklerinde dojar. Ziyaret Kk°yg¢n
halinde y¢zeye -ékan ve batédan
Munzur taye, Koyung®°l ¢ k°y¢ yak
ol ukturduju birikinti yelpakesi

3,5 km boyunca g¢neydojuya akeéep
(Kutl u & ar k. , 2017) . Ovacek [
derinliklerinden gel en Mer can \
Mer can Deresi ile 5 kmoéolik bir a
derinvai | erden heéezl akgeknéye€)dojTrunc
mer kezine ulakana dek Hava-or, k
Nani kukaj é, Ha-¢él &, Mer can, Mer I
Der esi gi bi bir-ok akarsu ile b
tayé il e bulukar akylgg nlézywen-y&yner ikt
ve Keban Bar ajKutlark.6201&). d° k ¢ | ¢ r

Ovacéek il -esinde Munzur tayeée, y
Dajl arédénéen derinliklerine uzana
Der esi il e birlexkir. Bu birlekim
derin vadilerden hézla g¢rmreeye do
kadar Hava-or, kamukajé, Mamukaj
Mer can, Mer ho, Sarétaxk, La-, Kal

il e birlekerek akéekene s¢grder ér.
birlekerek g¢neye y°nalriajg Ge | g é
Keban Bar aj G|l ¢b6ne doke¢l ¢r .

Munzur Suyu, -4kfeX, ayyalza rayddek @n s &

sécakleje ile berrak ve temiz bi

al abal ek a-éeéséndan zengin bir ba
--14--



d¢zenl i ol mamakl!l a birlikte, AK a
mer kezine kadar ol an késmée raft.i
2013 yeéeléenda bir ekip tarafeénda
Suyunun, ul usl arar ase rafting

belr | enmi Kt i r.

Munzur Vadi si boyunca, akarsu vy
doj al bitki °rte¢gse di kkat -eker |
yama-1| ar , il gin- kaya ol ukuml ar é
hari kal ar é gzl emlenebilir. Bu

GZelerini#d aklkargeki Hde Munzur S
Deresi o0nin olukturduju ve dojuda
kanyon ol duk-a etkileyici bir ma

Ovad<elkil yaze civareéenda vV e Mun z 1
akajeda, Munzur Suyunun i ki vyaka
olan huk aja-laré g°re¢l ¢r . Ter ki
akar su keyéséenda g¢zel gevdel er
saj |l ar . Munzur Suyunun yukaré k¢
benekl i al abal ején yeti kmesi -
Munzur Suyu, Mer can Deresi ve bu
derel erde yakayan kérmézé bZnekl
km g¢neyinden baxklayarak yakl akeée
yayél maktader . Al abal ek, endemi
ekonomi k bir dejer yaratmakl a ka
da °nemli bir potansiyel sunmakt

(@))

|l kéekodén (2012) aktardejeéna g°r e,
Munzur ¢tayé i-in «kKkunlareée anl ate
Baba Azi zin daj éndan -ékan vV e

c
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kaynaktér. Bu nehir, her yél aju:

gén i se tatl é akar. Nehrin | ezze
b°l gesinin akajéséenda bal ek tut
bal ékl ar pi Kmez. Ayer éMwan z ubru Bpaébna
di ktiji, kesil dijinde zar ar get
AMunzur ¢ayé, yakl akék 75 km uzul
yé¢zey alanéna ve saniyede ortal al
Tunceli il sénéeliarésénéndar doi ali
Gl ¢6ne doke¢l ¢r . Karapénar (1972
T¢rkiye' de bal ék bulunan akarsul
Nehri'ne do k¢l degj éng belirtmickt
Suyu' nda al ablaé¢eknive pkbadekenegr
Bl gesi ' nin topl am bal ék cretim
etmiktir. Ayreéca, Bing°l, Hakk©Or
hakkénda istatistiksel veri bul u

Zap ve Mumadaryaskdlaa®an al abal ékl
ol dujunu;15b&zdml|l & al abal ékl ar én

-evresindeki sul azrod ak iilsoel uka zbaghyl ¢
ul akabil ecejini aktarmexkteéer .

Gel di ay & Bal éek (2007) , Kur u' nt
bul unar ak, Mun z Samdatatieneadrostigamava | a b a
Kuru' nun (1971) - al & Kk maéuaiscisn d a
cephalusLi nnaeus, 1758) vCaondiostdma b u r u
regumHeckel , 1843) terl erinion rap
¢col ak (1981), Keban Bar aj Geo 1l ¢
araktéermada, Munzur ve Peri sul al
S. trutta macrostigma ¢ r ¢ ne rastl adéej] émé bel
Tunceldi ilinde yapeélan bir bal ék

—-16--



taraféendan Munzur Al ab@mefridta ol ar

macrostigmaD u me r i | , 1858) en bejenil el
oranénda se-i Il mi ktir. Ancak, t
nedeniyle bu baleéejéen t¢gketim or
seviyededir (Y¢ksel & ark., 2011

Keban Bar aj G°l ¢ balék faunase
Munzur ¢ ay éSamd mactostigramam kar ni vor
ve kek aylarénda sojuk sul ar ned

indi Ji belirtilmiktir. Ancak, U:
bal ekl arén g°©°- et mesine ol anak
nedeni yl e, bu bal'énka tger-¢ negtnmehMsuin ze
Ve yakeén gel ecekte Keban Bar aj
al mayacajé d¢e¢kenegl mektedir. Ayr é
oldy undan, y él boyu avlanmasé yas
2012).

Son ol ar ak, Munzur ¢tayé' nda yap:«
farkl e zooplankton tg¢greg tespit e
kaynakl ar é, suyun i nsan t ¢cketin
kullanélabilirliji ve kahemkesi ba
-evre ol gusudur . Tunceld] Pl S é |
i-me suyu olarak kull aneéel an, fo
hayvancél ek -ayén suyu kalitesi;
i statistiksel yakktakeml Meva utdef] e
onu-1|ar é, su kalitesi parametr e
énérl arénén i-inde oldujunu g°s

-17--



keki |l 2. Munzur ¢ayeé

3.2.P¢l ¢megr Cayeé

Pel ¢mer ¢tayé, Avcé Dajlareé'"nén
mer kezine kadar wuzanarak Munzur
ve bir-ok dereden besl enmesi ned
yapmak i -1 n debi si yeterl. d
Kerzm&k°pr ¢s¢bnegn géegneyindeki b°l ges

ol duk-a zengindir ve sportif bal

¢cayén czerinde, Peéel ¢ mer il - e me
géneyinde Pel ¢gmer Haném (Hatun)
k°pre¢gnegn KkKitabesi géenegmegze ul aka
yeterl. bil gi bul unmamaktader, k
tarafieaxcdarmdi | diji belli dejildir
Daj é vV e Baj érpaka Daj eébébndan k a:
Kutuder e, Yast ek vV e Cukurder esi

18-



mer kezinde Munzur Suyubna katélm

al abal ek gi bi bal ek te¢rlerine e
2016a). Gel di ay & Bal ek (2007)
ar akt Ssamodrdtta macrostigma ¢ r ¢neéen Pl ¢mer
rapor edil dijini belirtmiklerdir
P¢el ¢megr Caye, kar sularé ve bir-
bol dur . ¢tay, Tuncel. Pel ¢mer kar
doj ar ak, P¢el ¢megrde kadar dar v
-evresinde yer alan vadiler, zen
yama-I|lar ve kanyonlarla kekill en
a-éséndan ol duk-a zengindir. Kut
Pel ¢megr Vadi si 6nin derinleken ké
akar ak -aya wul akan bir-ok Kel al
Ayr éca, b°l ge doja yé¢réeyeéeke gi bi
alanl ar sunmaktadeéer (kekil 3).
P¢el ¢megr ¢Cayé'nén toplam uzunl uju
20, 040 mj su akétmaktader . ¢ayén
yaj] €K al ane i se2ABY 4y &imjdrdég r ar
taraféendan kaydedilen verildere g
artmaya baxlar, Nisan ayéna kada

d¢kegke g8-er (kekil

—-19-



kekil 3. Péel ¢megr Cayé

3.3. Tahar ¢tayeé

Tahar ¢aye, farkleé isimlerle ané
taye (Tajar), Or manyolu ¢ayé ve
Kéerkl ar Dajé" nén eteklerinden dc
Ajviran k°y¢ yakeénlaréenda ibakl ar

¢tay, ¢emi kgezek il -esinin batéseé
Ge |l ¢b6ne d°okg¢gl ¢r . Dijer -ayl ar a
azder . Su mi ktaréendaki dej i Ki ml ¢
sul arénéen g¢ceéene bajl é& oveauwumk ar
sakin olduju alanlarénda yaz ayl
¢cemi kgezek i1l -esinin 3 kilometre
yer alan Tahar K°pr¢sye, tari hi f
Kepr¢ ol arak bilinir. Taktan ya
kemerden olukur. Kitabesinegag®re
Paka taraféndan inka edil mixktir

Kepre¢gse olarak da tanénmaktadeéer

--20--



Tahar tayeée, i sénérlaré i-inde

ortal ama debi si saniyede 9,944 n
olarak belirlenmikken, yaj] ék al a
1988, 1989 ve 2014 yéll araBanda Kk
tayédbnén su seviyesi kubat ay énc
kadar y¢kselmeye devam eder . Bu
d¢KéeK glPsterir (kekil 4).

Or manyolu ¢ayé (Tahar ¢ayé ol ara

bat e yama-I| ar éndan doj ar ak ¢ e mi
sonunda Keban Bar aj G°l ¢'" ne d° kg
deji kKi mlere bajl e ol ar ak b¢yeék
y ¢ ksaejkl adr dan besl enmez. Bu sebep
durumuna g°re dejikir. Bar aj g°
Aj veren, Ekrek ve Oskih dereleri

(Anonim, 2016a).




3.4.Mercan Deresi

Mer can Deresi, Avceé Dajl arée' nén
Ovacékoden dojusunda Munzur Suyu |
Dajlare, dijer tarafénda ise Avc
bir vadi boyunca akar ve bu nedenle suyu boldur. Mercamed,

al abal ekl arénén bolluju ile tan:é
uzunluja sahip ol ahRoMejcah: DEHr ey
géneégmegzde bal ek-é&l &] én yasakl an
edilmektedir (Anonim, 2012b).

kekil 5. Mercan Deresi

3.5.Singe- Deresi

Singe- Deresi, toplamda yakl akek
ortalama 5,121 mj su akeéetmaktadeéeé
ve toplam yajéek dl9&6me yE3 4 akmajn'adia
verilerine g°re, su seviviegeNisarh
kadar y¢ksel meye devam eder ; bu
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d¢ker (kekil 6) . Hozat il -esi y
tekarbah-e b°l gesinde Keban Bar a
vadi ol ukturan bu dere, Pertek i
akar . Keban Bar aj G°l ¢6ne idto] r uoc

(kékoj Il u, 2010). Ayreéca, bu der e
kolu olan B¢ye¢kdere tarafeéendan
belirtilmiktir (Durmuk ve ¢ajl é
gerekmektedir. Hedef t ¢ relseyani n b
takéndej e akar su ekosi stemind
gerekmektedir. Bunun i -in lite
eksi kIl ifji durumunda tg¢reéegn tespit

-al ékmal arénén yapeéel masé ger ekme

Y

P

o

—_

Aylar

kekil 6.Singe- Deresi'"nin Akém
SONUC¢
Loti k ekosistemler insan ¢retker
temini, bal ek-¢é&l ek, su ar ét ma,
korunmaseée gi bi al anlarda sajl ade
ekosi steme farkle «kekil Ibgrydgenez ar
insan faaliyetleri ve k¢resel i
soruna yol a-mexkter. K¢resel ol
(°rnejin g°ller, geletl er, nehir
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%6506 ni n or tcai dddeir ekceekdiel del at ehdi t e

edi |l mektedir. Knsan n¢gfusundaki
sistemler czerindeki tehdi di ar
end¢gstriyel vV e tar emsal faaliye
s¢re-1 eul,arygmeeykisrl et mekte ve boz
et kil er, tatl é& su ekosistemlerin
ol umsuz etkileyerek, bu sul ar én
ama-1 ar i -1 n kull anélabilirlifji
ekosis e ml er i a-éséndan bu durum ©°n
bozunmal ar, ekosistem ikKleyi«kxi v
akajJjé havza etkilerine yol a-abi
ve y°netil mesi amaceyla uygul ame
ter - eve Direkti fi, en °nemlki - e

ki myasal bil-meehbdblkoji ke®°heldriokl e
°nermektedir.

Temiz tatleée su kaynakl ar e, suyu
nesill er i -in kull anélabilirli]j
gereken ©°neml. bir -evre ol gusu
bul unan ticar.i ol ar ak i - me SuYy L
der el erin, fonksiyonel madenl er i
kalitesinin korunmasé dejerl endi
ve y°netim °nemli yer tutmaktade

-24-



BYL'! M |

Karanfil ( Syzygium Aromaticujn Yaj é: Bi |l et
Faydakldy @ul amal ar é

Mustafla ¥Z
Enes | ST] NEF

Girik

Son yeéellarda t¢gketiciler ki myasa
bakmakt a vV e doj al koruyucu mad
(Omi dbeygi ve ar k., 2007) . Bu s«
i -in kullanéelan doj al antim krob
giderek daha fazla il gi g°r mekt
baharatl!l ar (Karanfil, keki k, nan
IProf . Dr ., Aksaray | niversitesi, Veter
Anabilim Dal &, Ak s ar ay /000352647193 |, 0]
ozmustafa@aksaray.edu.tr

2AT K. Gor, Aksaray | niversitesi, Vet eri
Anabilim Dal é&, Ak s a r-08023837504%, i epesustune®r c i d

@aksaray.edu.tr
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antimikrobiyal aktiviteler:i nede

t eébbi bit ki ol arak kull anél mexkt é
bitkilerinin antibakteriyel, antifungal, antiviral ve antikarsinojenik

czelli kl erini dojrul,amdktaedémbahi
arasénda °ne -ékan g¢-1¢ antioks

nedeni yl e diShkak\ee tirk.,-2@)sKarankltSyzygiuh
aromaticum ajacénén aromati k ku
verilen isimdir. Syzygium cinsine, Syzigge kabilesine ve
Myrtaceae ailesinin Myrtoi deae
angi osper mik bir bitkidir vV e b
Hi ndi st an, Madagaskar, Zanzi bar,
(Goni ve ark., 2016). Karanfil (Syzygium arontati m) , vy ¢ zy él
géda koruyucu ol arak ve bir-ok t
baharatlardan biridirG o r -Ragas ve ark., 2014)

S. aromaticum' un ana u-ucu bi
antimikrobiyal aktivite ve arom
sahiptir ve ki myasal géda koruy
Karanf il yajJ] énén en °neml.i bil e
BirlRPxvlket !l eri, Avrupa Birlifji v

taraféendan géda koruyucu ol arak
i -eren bir-ok ajéez bakém ¢r¢ényg

créeénler ajéz kokusu, dik plaje,
czerinde faydaleée etkiler g°sterm
Karanf il yajJ énén géda ge¢venl i
geni K bir yel pazede kul l anéme
antimikrobiyal °czelli kleri, - exKi
et kileri, tip 2 diyabet, kdairka c i ]
sajl eje, s u crenl eri sektOor ¢nde
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kull anéména ilikkin son arakteéerm

bir Kekilde kullanémé i-in yara
makal ede incelenmiktir.

Bil eki mi

Kar anf i | Syaygiuancabomagicum (- i - ek t omur cu
el de edil en karanf il u-ucu yaje,
il e tanénan zengin bir kimyasal

ol an ©°jenol, ekstraksiyon y°ntem
bajl e olkreaekbwewnwaj én %60 il a %90

akti f bfahoenguk, fParkan, Meerasen, Kunrattanaporn, &
Satiraphan, 2020) Bu bil ekiJin anti mi kr

anal jezik etkiler:i de dahil ol m
bul un m@Alanaa deank.,2022. Kar anf i | u-ucu
ek olarak, birka- ©°neml:i bil eki Kk
biri, genelli kle %4 ila %20 ar a

bul unan ve bir -kasyefierndir (R&mipve ark.,ol an
2021) Bu bil exki k -inflapatuara ves angljezik an

°czelli kleriyle di kkat -ekmekt e
uygul amal ardaki genel et fHemmal i ] i r
Krishna,2024) ¥j enol ¢n bir esteri ol an
%5 ila %15 seviyelerinde bulun§Panomsuk, Keawsri, ve ark.,

2020) Karanf il u-ucu yajénén-diije
humul ene, karvakrol, -eki tli fla
al er ; bunl ar, yaj én bil eki minin
(Abdelmoety, Foda, HHadary, & AbgEI-Seoud, 2023) Bu

bil eki kl erin varl éj] é sadece y a’
bul unmakl a kal maz, aynée zamanda
°czell i kl er gibi bi yiaznve arlk, 202Xt i v i
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Kesin bilekim karanfilin cojrafi

(tomurcukl ar , yaprakl ar veya sa
y°ntemine bajl é ol ar aKNugtohoednl i 0
Cahyaningrum, 2023) K- eri kl er i n ortal ama
goesteril miktir. Son zamanl arda
yaj énén ki myasal bil ekenlerinin
i -in gaz kk¢tnada osgp eakf tMSd) megtirbe s ig e(l (
anal i tik tekni kl erden vwait &r imamdm
°jenol ¢n, karanf il tomurcukl ar e

%97, 76" séné -kalrywtfurd cewmj] uv,e B°j enil
k¢-¢k oranl arda b @Qasninve ak.u2028)i | di

Bakka bir anal i z, yajJ] én %80' e k
karyofilen seviyelerinin %14 <ciyv
(Purnami, Wardana, Hamidi, Sasongko, & Darmadi, 2083)

bul gul ar, farklé ekstraksiyon ve
a-abil eceji deji kkenl i]i vur gul
yaj énén kalitesi, genel l i kle etk
bakéel arak dejerlendiyiallar éYglksae
%80"'"in ¢gzerinde °jenol seviyeler
%9 0' a k a d@asnivetakk.aaD24] Ramomsuk, Keawsri, ve

ark., 2020) b-k ar yof il en ve ©°jenil aset
varl ej e da yaj én genel kalites
belirl emede ° n@EemaiKrishna, 2024)Karenfiloy nar
u-ucu yajeée, °j enol ¢n baskéen Dbil e
kar makeék bir kar @ékéméneéeé i -erir.
terap®°tik ©°zelliklerine katkeéda
yané séra ©° pnkeamlyio fmil ketsedat\mdantrbBe n i |
bilexkiklerin y¢gzdeleri, karanf il
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y°nt emi gi bi fakt°rl ere bajleée ol

bil eki min anl akeéel masé, yaj én Kk
kull anémlar éndan t eébbi uygul ama
dejerl endirmek i-in gereklidir

@ Ojenol: %75

@ B-Karyofilen %12

@ Ojenol Asetat %8

Diger Bilesenler: %5 (a-
humulene, karvakrol,
flavonoidler ve diger
fenolik bilesikler)

kekilKdranfil yajénén i-erijinin

Antimikrobiyal Aktivite

Anti biyotiklerin kexkfedil mesi V €
bul akéecé hastal éklarla m¢cadel ed
a- meéeck ol up, 20. Yé¢zyéel én en k
gesteril mektedir. Bu gelikmel eri
otaya -ékméxter. Anti biyotiklerimn
tam anl améyla tamamlanmamasé, ba
y°nl ¢ ol maseé, bakteriler arasen.
terl eri arasenda yat ay arketna-rl é mé
mi kroorgani zmal arén -ékmaséna ne

dolaye antibiyotiklerin Amit&ni k
--20-



Shailendra, 2006) Bundan dol ay e et ki |

antimikrobiyal ajanlar s¢rekli a
bakénda bitkisel créenlerin antir
arackter el ma{Caewanh EOR9)Ba bitkilerden bini olan

Syzigium aromaticunf c | ov e) yapélan - al &K m:
Gram pozitif bakterilerde anti mi
(Ayoola ve ark., 2008) Gedal arén aktif pake
gédal ar én ° mr ¢ n ¢ uzat mak, kal i
iyilektiril mesi i -1 n yeni bir y
gédal ar i-in aktif bil eki kl erin
°czellijine stazheil pltiikrl.er i Biu yaneé.
mi kroorgani zmal ar ¢(6chaeferi&Cheang, gi r
2018) Yapeéelan bir -al ékmada far k|l ¢
karanf il yajé ile birlextirilmikck
(lactide}Poly (butylene adipateo-terephthalate) (PLA’BAT)

fil mi hazeéerl amak i-in solvelnt d°
yaj] &€ ve keki k ya]j ébaktersimmp biyofilm fil
olukturma ©°zellijJini séraseéeyl a ¢
etmi ktir. Karanfil yajé kompozi't
°©zelliji g°stermik bu -al é@&kmadan
géda ambal aj & oanasriayke | k (B] Bhaknsgel knt ai
Barkauskaite, Duffy, Jaiswal, & Jaiswal, 2020) ¥ zel | i k|l e d
t ¢keti mi -ok ol an burger ve bunl

hal k saj | é&] &Staphylococcus aurelmaé kt et asi ne
i nhibit?or et k kimyagdl &drugucutarakalternatifd a

ol abil ecej i(nRadgnszt ewemi &Krak.a,nf20 19
ana etkil:| bil eki mi °jenol un b a
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vire¢glens faktor, biofilm oluktur
Kekil 20de g°sterilmiktir

Escherichia coli
Salmenella Enteritidis
Streptococcus mutans
Listeria monocytogenes

Adhesion *

Escherichia coli

Pseudomonas 0 ) e ol
e T TRAARE > X
Staphylococcus h ® Euger!d}\ ® itidi
e formation R Migration Enteritidis
Streptococcus HO™ Fesidomonas
mutans aeruginesa
Listeria
menocytogenes ®
Virulence factors
expression
Escherichia coli
Pseudomonas aeruginosa
Staphylococcus aureus
kekil 2: ¥jenol uMlu, Zhout&iWeia208e r i y e

Antifungal Aktivite

Toplumda mantar enfeksiyonlareée |
-ojunlukta ol mak ¢zere son birka

Kull anél an mant ar °nl eyici il a-
il a-laréen birbiriyle etkmbewasml e
sonucu diren-1: suklar ortaya -¢&
zamanl|l arda ortaya -ékmaséna rajm
sayeda (Rbpp 2004l i Gédal arda mant ar C
bozul maseéna, kalitenin d¢gkKkmesi ne
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ol maktadeéer. Géda ve yem kontamin
t ¢r ¢ mantarl ar kont ami n@hbayxanun
Bragulat, Castella, & Cabanes, 1994) Bu sebepten dol
sakl anan géda ve taheéel da mantar

hayvan sajléejé a-éséndan tehl i ke
engell eyen mikotoksin olukumunu
kull anél masésnar eyk°lniel o lkariakgiar t ma
koruyucul ar én bir-ok kanserojen
ol maséndan dolayé Kkull anél maseéna
et medi r . Bu gi bi sebepl erden do

maddel eri ne K kia hve ydaha kapuh ledilebkirma
koruyucul ar a y°nel me @kandhmismi n d e
Koutsoumanis, Nychas, & Fasseas, 2001)Yap él an bir

¢z2é¢m hasaté sonraseée -¢r¢gmeye ne
karanfil ve tar-éndan el de edil e
Mantarl arén bg¢y¢ mesi nbiulCunmemul ki, °bli
bize tar-én ve karanfil yaj é K
b¢yeéemesini engel |l emede potansiy
Mantar olukumunu °nlemek i-in ta
yé¢ksek oranda kul |l anél maskét uger

(Sukatta, Haruthaithanasan, Chantarapanont, Dilokkunanant, &
Suppakul, 2008) Bakka baréwmapéddakel t o

sal -ada karanfil, keki k ve sater
bunl ar én anti fungal et kil eri g°
Aspergillus Xavusk ul | anél meé Kk olamk Ggbouraud v i t r
Dextrose Broth ve sal-a i -heme in

°rneje farklé miktarl arda wu-ucu
NO.5 ACé6de 2 ay t uAspelfgilos Kavus S o n u
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b¢yéemesini engel |l edi i keki k ve
b¢yéemesini engel | e@mipbeygioBarzegar,a Kk o
Hamidi, & Naghdibadi, 2007) Has at sonrasé pat o]

b¢yé¢ mesi engell eyen karanfil yaj
ol mase gerekmektedir. Bu nedenl
mi kr okapsg¢l teknol oji si kul |l aneél
Penicilliukmadke@iolrdataimdéaa navel port
kar ke antifungal et kisinin art e
yapél méx. Mi krokapsg¢l teknol oj i

mi numum inhibit®r konsantrasyonu
eg/ ml'"ye d¢e¢kere¢l mMgrngbsesidagkeomé&tin &

gzl enmi ktir. Karanf il yaj é mik
depol amanén ardéndan navel porta
0.79 mm, %8 . 64 bulunmuktur. Saf
l ezyon -apé ve %béd&niSel iGul uh,ml kK me
akamasénda karanf il yaj é mi kr o

a-éséndan en y¢ ¢ksek yeteneje sat
bakka bul guda mPé&mioci kapsel | &irg
-imlenmesinde saf yaj] dan daha
gestermi ktir. Bur adan -ékarel a
mi kroldd@mg&glt ¢r ¢l mesi saf anifangeh g°r
aktivitesini a(wang, Biaré Reg,°Song,l&nek t e d
2018)

Antiviral Aktivite

Kl a-1lara karké diren-1Ii Sukl ar én
i -in yeni arayeéexl ar i -ine girmik
yeni terap°tikler arakter él maya

es ki il a- ol ar ak k udelerekset lolarakk t a d
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kull anél an ofdtaamda éni,r g nlvertir oi nhi
i -erdiJini (Loghtrsuweearkmil®6)i rKar anf i |

i -erijinde y¢ksek mi ktarda ©°j en
-al ekmatde HB\ RV vir¢isl erine karkeée

Knvitro ortamda yapeéel an -al éx
repli kasyonunu engel |l edi ] bul
uygula ma i s e her pes VIirgegseén neden
yavakl atte] e olBenemgaa& Couraged, B00R t u r
Yapéel an bakka bir -alékmada 10 ¢«
olan Syzygium aromaticumasi k|l ovi r il e k om
kull anél mase uamdacHBWLd av iirngvsiétnrégo g
Kekilde inhibe ettif]i gor ¢l megkt ¢
uzatmék ve toksik bir etkisi de
ise asi klovir tek bakéna kull ané
g¢é¢-1 ¢ ketké]l @ e b algkanbkivmakve wank., 1995)

Pat atesl erde 27 viral hastal éj] é
bunl ar én i -inden PLRV ve PVY dg¢
g°r ¢l ¢p patateslerde ciddi yeke
d¢nya genelinde en °nemli heast al
ol up, °czeli kl e Pakistan gi bi y €
¢l kel ere -ok ci d@Petersz1®81ya r |Baur hvaesrtna
kar ke pestisit kull anél makt a ol
sorunl ara yol a- maktader . Bunda
girilmik olup, u-ucu vyaj asitl e
szerine -al eékxmal ar ympbalt éna k tOkdd
citriodoranén yapraklaréé, karanf
-ékarel mexteéer . Ficus, Al oe ver
kull anél méx. U-ucu vyaj ve | at ek
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konsantrasyonlarda hazérl anmeéekt e

yapél mékt er . El de edil en sonu- |
g°ster mi kK ol up, PLRYV vVire¢gseéende
g°stermektedir. Pestisitlerin |
yadsénamaenedlilkp ve I Kl evsel ol a
vir¢gslere karke dejerlendiril mey
yajJlarén ve |l atekslerin b¢gyeéek bi
(Iftikhar ve ark., 2013) Yapeél an bakka bir - a
nanoem¢l siyon kull anéel mektér . KKk
%5 ve %1061l uk patates yveinvivo¢ s ¢ N«
ol arak olarak incelenmicktir. Si ¢
belirl enmik olup, sistemi k konak
| ok al | ezyon konak- é I s e Chen
kull anél mékteéer . Yapeéel amemtinymo de ne

ortam ol sun PVY virg¢gseéne(Shkaber ke i
2017) Téeém degnyada pandemiye neden
ekonomi k kayéeplara-1medianr ¢ o mmen

kull aneméyl a il gi | $yzygiumlammaticam a r |
antiviral, antienfl amatuvar, ani
antibakteriyel et kil eri iczerine
Bu gi bi °neml i et kil eri ve -bakka
19 tedavi sinde b¢yeék °l - ¢de et k

(Vicidomini, Roviello, & Roviello, 2021)

Antioksidan Aktivite
Reaktif oksijen te¢rl erivepiRt@s) ok

czerinde etkili todralnemgicm.e $Secper
hi drojen peroksit ve hidroksil
zar ar ver mekt e ol up di yabet , |
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gastrointestinal hastal ékl ar gi

ol maktadeéer. Farelerde yapélan - a
ol duju il gili b(@lasguarl &aCGhandely 20L3) mu K t
Karanf il yajeéenén ana bil ekeni ol
belirlemek i1-in yapélan ©bir - al
antioksidan, bakér ve demir iyon
¥jenol l inol ei k gsirtokemghsypanou

%96, 7 oranénda i nhiKbhe Getlt-Gami, R0
kromatografisik ¢ t | e s pe k tMS0 s kyo®pnitseimi ( Qi |
Syzygium aromaticum o mur cuk|l aréndan on al't

tanémlanmektér. Ana bilekenler ©
tem °zler ve i zol e-difenitl pikiilmdragil'e f | a v
(DPPH) karkésénda - ok @kdivite ¢ bi
gestermi ktir. Test edilen ©°zler
el de edilen etanol ozt ¢, sent et
(BHT) gi bi senteti k antioksidan
oksidana karké kaydatedejerg®°bter
Ayr éca bu -al exmada karanfilin

parasetamol ¢n neden ol duju karac
hasara karké hepatosit h{Nassal er i

veark.,,2007) Yapél an bakka bir -al ékma
| avantanén su, etanol ekstralaré
Farkl & antioksidan testl eri kKul |
incelenen parametreler sewdnest r
radi kal Sé¢peéer me, i ndi rgeyi ci p
aktiviteler:i i ncelenmi Kt ir. Kar @
aktivite g°stermicktir. Far kl & k
cz¢t ¢ linolei k asper okmg ldsaisywomuwn
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séraséeylaerrmm9®ee i nhibe ettiiji g
konsantrasyonl arda kar asfi IsévaseE
%90gmnerinde inhibisyon etKki g°st

|l avanta test edilen konsantrasyo
anyon radikal SEPerécé, serbest
potansiyel aktivite g°stermiktir
kar anf il ekstralarénén toplam fer
ek dejer ol duUCu Gyl unmukkatr, Bey
Kefrevi oYl Kigr 20f0i4l) yaj énén tomur
kavrul mamaseée ile i1l gild@ yapeéel an
kavrul mase il e %74, 19 °j enol i
tomurcukl aré ise %94,73 °jenol [
yajJ] énén bf uahrakriéén d a ¢ r de bil exki ki
Kavrul mameék karanf il yajJ] éneén an
karanfil yajénén buharéeénda daha

(Ramkrishna, Sengupta, Bandyopadhyay, & Ghosh, 2021)

Antikanser Aktivite

Kanser k¢resel ol arak artmaseéeyl
sorunl ar éenén Qkkemwatve drla, 201Hanseed012e di r
yél énda yaklakeéek 14 milyon vaka
de kadénlar i-in °1 ¢mleri(forremeyda
ve ark.,, 2015) Kanser i se en genel tab
b¢yeé¢ mesi il e karakter i fasda kansean b
t¢ré¢ bulunmakta olup bunl arén sé
g°re ol maktadér . Temoerl er be¢yeye
sistemine etki ederek bu sistem
etkileyebilmektedir(P. Sharma & Baranwal, 2014) Yap él an
-al ekxmada karanf il eve invitro catamela a t €
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t ¢ mor izerine antite¢gmeoer et ki | e

arakteéerél mékteéer . Karanf il et il e
di zil eri kull anéel ar ak, h¢egcreler
etkilerine bakeéel mékter. Mo lee k ¢ | e
(QRTYPCR il e analiz edil miktir. Ka
kanser h¢crelerine kar Kk é sitoto
kanserinde -fkluolrloaunréal sainl ' cdbe n daha
bul unmygLiut wver ark.,, 2014) Syzygium aromaticum

tomurcukI| ar @&énén metanol i Kk 0z ¢t
kanserine karké -alékma yapéel me
b¢yé¢meyi engelleyici ve sitotoks
bakka bulgu ise sitoksik ve bg¢y
ierijindeki maddel er den biri ol
bul un niBegumwe ark., 2020) Ket en tohumu vya
yajJ] é& ve zeytinyaje il e hazeéerl an
kanser h¢crelerine 101 1001 250l
dej eri hazeéerl anan nanoem¢gl si yon
yaj énda 100l k azreayntfiinly ayj aéjnédnad ai s2e5
Sonu-I|lar ise bu yajlarén anti kan:
kanserinde he¢gcecre Ol ¢m¢n g i nd¢ k
°]l mesine neden o0 l(Hhssgnw&nkihan,g2920)t er m
Bakka bir -al éxkmaddaeimee Klaamsamfii |h
karké antikanser et ki gestermikt
Og/ mB50 Og/ ml konsantrasyonl ar d:é
inhi be edici et ki g°steranklkaxéek

70009/ ml konsamtkarssyermdhag dWCel er i |
yé¢ksek or anda (P.iShdrmab& Bamriwal,i 2014) r
¥jenol s¢gn malign mel anomun ¢r e me
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°l ¢megn¢g (apoptozis) etkinlexktire

Ke¢-¢l mesini hem de yGhgsé lvanarls,é n é
2005)
Antidiyabetik Aktivite

D¢nya Sajl ék ¥rge¢te¢ raporuna gor
civarénda olup bu sayénén 2030
g°r ¢l méShaweSicree, & Zimmet, 2010) Di yabet h ¢

| ezyonl ara neden ol up, h¢crelerd
ol makBagve ark., 1997) Di yabet tedavi sirt
senteti k ila-1lar kullanél maktadé
sebep ol maktadér. Bunun gibi ben
el de edil en di yabetik ajanl ar

(Odeyemi & Bradley, 2018) Ni j erya gi bi ¢l kel e
gel i kmi kK ol an ol kel er kadar f az
gédal arén kull anémeée daha fazla ol

kontrol ¢nde bitkil er (Odugb&ni é& | a

Akinsulire, 2006) Al ternati f tép ol arak
-eki t i rahatsézl ékta kull anél mé
antidiyabetik pot ansi (Alhydne & ol du
Sunmonu, 2010; Bailey & Day, 1989) Yak én zamanda
-al ékmal arda farkl e ot ve bahar ¢
dokuya gl i kodubhbuam@rygumearomdticimn e

karacijer hepatosit h¢e¢crelerinde

gi bi davrandéjé bulunmuxktur. DN /
analizleri sonu-|laréna g°re ins
d¢zenl edi ] o r(Rragag,aHerkogQ, lBBoohemSsimst & r

WaltnerLaw,2005) Yapeéel an bir -al ékmada

d¢ K¢k dozI| ar da streptozotosin i
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sé-anlarda karanfil tomurcuj unun
parametrelerini dejerlendirmek i
Tip 2 diyabkledt g9 &-garklaaranZqa | tozu
diyetlere al énméexl ar, diay &kleetaisH ¢
di yabeti k ol an sé-anlarda kan ke
gor ¢l megktgr . Bunun yanénda karac
Ve y¢é¢ksek d¢zeyde antioksi dan
tomurcuklI ar é il e yapél an indg,i yet |
oksidatif stresi dé¢Ker mede, kar
d¢ K¢ ndy¢r treldeghan,d Oboh, Adefegha, Boligon, &

Athayde, 2014) Bakka bir araxkteérmada S

ol ukt ur ul &yzygisnéaromaticusnebad et anol e k
il e standart i ns¢l in kar kKél akt €
ger-eklexktirilmik ve 6 tane grut
grup ol muk i ki nci vV e altéence (
streptozosin veril &Krke@kncdi yahet dd
kontrol grubu olarak ¢-, d°rt, b
- ¢ncyg, derde¢neceyg, bekinci sé&- anl
750mg/kg dozdaSyzygium aromaticumu n %5 0 etanol
verilmiktir. Alténcé grup ise al
al méxkter . Grupl ardan on bexinci,
karnéna kan ° r 8yeygilme aromati@inem me g me
uygul anan dozl| ar da i ns¢glin d¢ K¢

750mg/ kg dozda glikozu d¢gKegr mgkt
olsa da 750 mg/ kg dozda al an g

il erl eyen zamanl arda kontr ol gr
Buradan - ékar el aS$yaygium sammaticutma glikoz
dé¢Kerécé et ki si ol up, b u et ki (
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(Chaudhry, Chaudhry, Naseer, & Chaudhry, 201Raranfilin
yapésénda bulunan °jenolun diyat

a-l ek kan kekeri, pankreas ve ka
Kan Kekerinin d¢xarelsn @masnn wan&mal
hi stolojik incelemeleri sonucund
bul gul ar {Hamdinn Btamk, tMulrasari, Prasedya, &
Sudarma, 2019) Ksve- faresine karanfil
il e karanf il yajJ é& i -ermeyen st
yoluyla verilmixktir. Deney sonu
kanda glikoz oranénda azal ma mey
farelerdef i zyol oji k parametrelerde d
toksisite belirtisi go°r ¢l memi kKt i
karanf il yajé ile fermente ediln
i ndeksi d¢kegrebil ecefj i v e ki my

olabilee J i ni g 9de Bauzane arkt 4021)

Sitotoksik Aktivite

Hastal ekl ar vV e k a ns e komhimg tedadie | e
se-enekl eri kull anél masé ger ekme
kombinasyonl ar é ol duk- a zehirl |
bul unmaktadeér . Yan et kil eri n
séneér | aPreok P,a2d@y Bit ki sel creéenloer
faydal ar é artteéek-a bitkisel oré
tedavi si I -1 n al t er n@hbharfa & dldida,r a k
2000) Yapélan bir -al ekxmada di kK h
karanfilin fazla kullaném sonucu
fibrobl ast he¢cre hatt é vV e endot
d¢zeyde sitotoksik et ki g°ster
sondnuw-rdan biri karanfilin il a- |
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kull anél masénéen bakka h(depkolad, € k| a
2018) Knsanl ar arasénda seéekl ekl a
yapél mék Byzygiumadmatkulnaod an kanserin
hatt éna (HT29) kar Kk é sitotoksik

et kinin be¢yeék -ojunl uju u-ucu
dej i kti i bul unmuktur . Y¢éksek ko
kanser h¢crelerinde d a®hsat e f miz k &
(Behbahani, Noshad, & Falah, 2019) Far el er sdzeril
-al ekxmada karanfil yajé mikroemg
etkilerine bakeél méex. Sitotoksik
test edi |l mi ktir. Knfl amatuar et
dejer |l endi r ilaF nse kfarelerde infmatuar- etki
gestermedi i, makrofajlarda sito
(Mektrirat, Janngeon, Pikulkaew, & Okonogi, 2016) Knsanl ar
°©zelli kle kadénl arda meme kanser
Meme kanser h¢crel eri neSydgumk e vy
aromaticums u ekstrakté, etanol ekstra
etkilerine bakél mekter. Knvitro
h¢crelerine kar Kk é g¢é-1 ¢ sitotok
sitotoksi k etkiyi u-ucu vyajdar g
izl emi ktir. Kl erde meme Kkanser.i

verme ol asél é] é Pk Karar, FeBriyagtin me Kk t
Sofyan, Luftimas, & Abdulah, 2014) Di kKl er i n - ¢r ¢m

patojenler etkild9 ol maktader . K a
kanser h¢e¢crel erine kar Kk é sitoto
yapél mék. Ajézda bulunan 114 t¢r
sukuna karkéreleekanlsarké thegst e d
-0k ge¢-1 ¢ antibakteriyel ve anti
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kanser h¢gcre hatlaréna g°re deji
b ul un nKowidhiuZmantar, & Bakhrouf, 2010)

Analjezik Aktivite

Karanfilin ajré kesici czel i 7Ji
-al ékmalarda °zellikle dik ve an:
ol dujuna dair e(ElakekeleMoneimp Ralidd& r i | r
Gohar, 2007) Syzygium aromaticune K st r at éneén ane

antiinflamatuar etkilerinin bel i
-al ékma yapél méxk. ¢tal eékmada ana
°n¢gne al énmexkteéer. Senteti k ajreée
bajl & ol mak]!l aj ebri rbiirk teaen-igklaawatdaai kd ev
et ki g ° dNajg rAmerk & iWalaa, 2017) Resept®©or
aracel ejeyl a ajrelareée hi sseder.
resepteorler czerinde etkisini g
opioid resept®°r bloke eden bir i
©z¢t ¢ -ekaréel mék vetifnaer etl ®idet
Nal oksonl a karanf il sulu °z¢gt e ki
anal jezik ©°zelli7Ji nAsl Napanborbne& et t i
Hosseini, 2013) Ti | api a bal ekl arénda ya
anestezi ve analjezik etkisi son
farkl el ek olup ol madeje ile il gi
analjezi k etkinin sinir siolupemin
ol madejée denenmi ktir. Davranéxksa
davranéke vV e sal dérganl ék davr
farkl el ékl ar e géenl ¢k ol ar ak g°
Dejerlendirme ve g°zlemler sonuc
bir dur um g(®lazSilva verark. n2024)t i r

Hepatoprotektif Aktivite
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Karacijerin bir-ok fonksiyonu
hepatositler karacijerin ana hyg

gelen -exitli maddel erin sentezl
edi |l mesi |, endokrin ve ekzokrin g
yinénda sitokinleri salénmaseée, vVvi
bir-ok g ° (Jeza i& Paulg r2@1é)r Toksi k bil
kont ami ne gédal ar , il a-1ar Ve

karacijer ¢zerinde zararl e ol aca
maruziyet sonraseénda karacijer
ol maktader . Bunl ar S 0 n kagaunedea i n f
ol ma k {Kaed &r Ahmed, 2009) Karacijer has:
tedavisinde mo d anuklar mevquttua Tebavir - C
se-enekleri ye¢ksek fiyatl@®Hve ci
Kumar, Ramesh, Kumar, & Ishaq, 2011) Bu gi bi sebepl
hal k arasénda bitkisel il a-1areéen
artmaktadeéer. Bitkisel il a-1ar e

il a-1ar-r kadar (AsadiSarmeanikvé brle,r2015)y o k t
Ratl arda karacijerde neden ol an

proliferasyonu ¢zerine -al ékma vy
boyunca tiyoasetamid verilerek s
ol ukumundan sonra kar anfui9lhafta ©° | e
boyunca veril mixktir. 9 hafta so
ol ukumu b¢gyek °1 -¢de azalttée]é
karké he¢gcrelerin prolife(Aaweyonun

ark., 2014) Al bi no sé-anl ar d®yzygpwrap el a
aromaticumundi yabete karké ve karaci]
yapélan -al ékma yapeéel méxkteér. Kn:
uygul amaséyl a diyabet ol ukturul n

44



tedavi edi |l mi ktir. Wamf Plrineklkarr

enzimleri, ore, kreatin, gl i koz
kan dejerl eri tedaviden sonra ©°r
Hi st opatoloji k incelemelerde hg¢c
ol duju g°re¢lmegkter . y pranmas éna k
hastal ékl arénda destekl eyi ci
g° st er mBammg damundeEmine, & Nwachuku, 2020)
D¢nya ngfusu arttéek-a -evre kirl
bir -al eékmada -evr e izerine Za
tetrakl or¢r z8WEeylhenmea rkoasnaatcri ¢ sesn
sczerine koruyu et kil eri aracxkter
zehirl enmik f ar el &yzyium8 arorhaicinh a b
veril mi ktir. 8 haftanén sowunda
karacijer hi stopatol oj ik ol ar &
enzimlerinde d¢kme ve karaciijer
h¢crelerin normale d°nme (E§ il i m
Hadary & Ramadan Hassanien, 2016)

Antienflamatuvar Aktivite

Karanfil yajénén bir-ok °nemli e
et ki si bul unmaktadeér . Knsanl ar da
antienflamatuvar et ki si il e -ale
sisteminde kroni k i nf |l akna siy-oinn
biyobelirte-1er dejerl endiril miKk
fibroblastl arda antienfl amatuvar
yaneénda kanser h¢crelerin Sinya
dej i kK t(Han &kParker,i2017) Kar anf il yaj éneéen
iczerine etkileri bul unmaktadeér .
Ve eksizyon yaral ar da denenmi K
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uygul anméxkt eér . Uygul ama sonraseén

g°r ¢l mgk ve kollajen ¢retiminde
incel emel erde grang¢l er doku ol u
canl él éjénda arteéecx g%zl enmi kKt i
iylek mesinde potansiyelinden dol a)
i -eri kli kremler yerine (Banefdeé an é |
ve ark., 202Q) Farel erde karanf il y &
antinosiseptif ve antipiretik et
bira mayasé kaynakl é at ek ol
antienfl amatuvar, antipiretik e
Kar Kk €1l akt é tetthalanamodim éspirinsve parasetamol

gi bi il a-1ar kull anél méktéer . Ke
uygul anmék ve et kil eri referans
sonucunda i se °demi, ajréye ve
(Taher ve ark., 2015) K°pekl er sczerinde y
karanf il yajJ] énén ameliyat sonr a:
d¢e¢kKereéece etkilerine bakél mékt ér .
incel emel erde ©°dem miktareénén a:
ol -¢ml erigtegjad egd me ldmeg kKt ¢r . Al e
i se kan dejerl erinde d¢ K¢ K g
incel emel erde ise yeniden kan da
yeni den onar @ikouilvaarky 2007y k t ur

Anestezik Aktivite

Anesteziler ge-ici ol arak duyu |
ol abil ecej i gi bi senteti kte ol aktb
hareketsizli]e, uy ku, haf éeza ka\

sebep o | (@GCIAN ae ark., 2019) Bal ék sekt €
bal ekl ar én uzun s¢ére hareketsi z
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anestezi k maddel er (ZHd kKShntuélderg & k ul |

Kiessling, 2012) Kar anf i | yaj é& bal ékl ar o
kull anél maktadeéer . Sazanl ar iczer
yajJ] éneéen anesteziye giri«k S¢resi
bul unmuxktur. ¢tal ékmada bal ekl ard

takip edilereks ol unum hézl & g°zl enmickti
arttek-a anesteziye girik s¢gres

Anesteziden -ékeék ise bunun tam
anesteziden daha hez(COCANgekakk ol d
2019) Karanfil yajé ile anesteziye
sonrasénda davranéxksal her hangi
yapél mékter . ¢tal ékxmada dékardan
besl enme davranékl aré dejlardal endi
belirtilen davranéxkl arén i@an da
Silva ve ark.,, 2021) Kar anf i | yajJ] éneén k an
olumsuz =etkilerinin olup ol made

¢al ekmada gol dfish tg¢re¢g bal ekl at
anesteziye alénan bal ékl ar anes:|

venden nkngxt @l & Hematolojik ince
dejerl erinde ger i do°n¢l emez ol
b ul un niAbddlanzi, Ghaderi, Naghdi, & Kamangar, 2011)

Bal ekl ar én yaneénda pasi fiKk i st
kull anél mékteér . Anestezi sonr asé€
d¢kKek mi kt ar GBaquegve ark.,e2008)i Kt ucu vy aj
suda tam anlaméeyla -°9z¢inmemesi r
ge°r ¢l mektedir. Karanf il yaj] éné

anestezi ve antimikrobiyal et ki
Keklinde ol masénén ©° jyeankol|laukné ky adv8a
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kadar sal éndej éeneé gestermi ktir.
karkeéel akt érel dej énda tilapia b a
karanf il yajJ énén daha g¢-1¢ anes
Antimikrobiyal etkisi ise Streptococcus agalactiae ve
Flavobacterium columnare'ye t andar t karanf il y
gé-1 ¢ 1 nhi bi sy ofYostaavonkul ve grk.,s20I®y mi K |
Genel -eékarelacak sonu- i se su
yajJ] énén anestezi durumunun i sten
kul | aneél a(Abddlamz ketaekd 2041; da Silva ve ark.,

2021)

Dijer Farmakol oji k Aktivitelerdi
Yukaréeda bahsedilen °nemli etkil
bul unmaktader. Bunl ardan birisi
yapél mék -al ékmalarda °jenol ¢n h
kas kaseél masénda °neml imiokltanr .Cak2
kasél maséenda °nemli ol an (pmaot ei n
ve ark.,,2011) Kanén péhtél akmaseéné sajl
olan trombositler ¢zerinde -al éex
invivoy apél mék -al ékmada trombosit

ederek trombositlerin bir araya
anttt r omboti k ol arak Kkull dSaeed &bi | e
Gilani, 1994) Anksi yete ve depresyon ¢ :

Sé-an czerinde yapeéel an -al e kme
zehirl enmesi ne ma Byaygiunbatcomaticudel d é k t
tedavi edi |l mi ktir. Anksiyete ve
(Adli ve ark., 2014) Akril amid insan ve he¢
etkil eyerek n°rotoksisiteye nedeé
kurabiye ve kraker gibi -0k y¢ks
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akrilamid bulunduju besinlerde,
(Xu ve ark., 2014) Ratl arda yapeéel mék bir
beyinde dna hasaré ve oksidatif

boyunca karanfil yajé ile tedavi
oksidatif stresi deKermegkt ¢r . B
bul unmurmtdamn. -Bkar él acak farkl e b
et ki si o | d u (Akoubgkpf, raHimm gakdi Elgendey, &

Anis,2018) Bir bakka etkisi ise mided
ge°r ¢l mektedir. Aspirin il e mi de
yapéel an -al exmada karanf il yaj ¢
azal maya vV e ¢l ser ol ukumu enge
Buradaki parame#r| er i n yanénda hi stopa

sonucunda dokularda meydatiee J i K1 ml er or(Elaya Kk
Metwally, 2014) Antiprotozoal et kisine

-al ekxmada karanfil, feslejen ve
bil ekenlerinin ©°jen®rypanwsemalcruznal ol
epimastigotepr ot ozoa tg¢r¢gnde test edi |
sonucu en et ki | karanf il bul un
engell edijini gestermi ktir. Et |

-ekirdejinde ( Sa@nsttoerromi ktGar dos o,
Mendon-a, &.Soares, 2007)

Sonu -

Karanfil (Syzygium aromaticum, geni K bir biyo
spektrumuna sahip ol maseéeyl a di k
antikanser, antidiyabetik, hepatoprotektif ve anestezik etkileri,

karanfilin farmakolojik a-édan
koymaktadeér . Bu -b&ll gxmdeael airnc el a&m
bilekenlerinin sajl ek al anéenda
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vurgul amaktadeéer . Anti fungal 0z

korumasénda kat ke sajl ar ken, ar
yakl akéml ar é i -in umut vadet m
hepatoprotektif etkileri, met ab
karaci jmean slkagrliefmasénda karanf il
Anestezik et kil eri i se °czell ik
uygul amal arénda pratik bir kull a
karanfilin teébbi vV e end¢gstriyel
etkinlijini tam ol arak anl amak i
araktermaya i htiya- varder.
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INTRODUCTION

In order to ensure the further development of IMTA systems in
Turkiye, several steps should be taken by government, industry,
academia, community and ngovernmental organizations. These
steps as Barrington et al. (2009) stated can includestaplishing

the economic value of IMTA systems and theirproducts, (2)
developing bieeconomic models for IMTA systems, (3) exploring
additional economic value for IMTA eproducts, (4exploringCOs
utilization against global warming byMTA coproducts, (5)
Selectingthe right species and habitats, (6) promoting effective
government legislation/regulations and incentives for IMTA

1 Ege University, Fisheries Faculty, Aquaculture Department, 35100 Bornova,
Kzmir, T¢rkiye, -000236186347/ garnze.taran@®@ege.edg.tr 0 0 0 O
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developments and the commercialization of IMTA products, (7)
recognizing the benefits of IMTA and educating stakeholders about
this practice, and (8) establishing the Research & Development &
Commercialization for IMTA.

Establishing the economic value of Seawedzhsed IMTA
systems and their ceproducts

The added valuable crops, such as seaweeds, sponges, molluscs,
echinoderms, polychaetes, and crustaceans to an already existing
monoculture fish farm make the systems more profitable (Barrington
et al.,, 2009). These types of systems @ready developed and
practiced semi commercially and commercially in several places in
the world, such as in Canada Candlauth Africa, Israel, Chile, and
China (Buschmanet al. 1994a, 1996a, 1996b, 2001, 2005, 2006;
Carmona et al. 2006; Chopin 2006; Chopin et al. 1999, 2001, 2008;
Troell et al. 1997, 2006; Whitemarsét al.2006; Yanget al.2004)

have demonstratatiat landbased and ofshore IMTA systems are
technically feasible and economically profitable. And, many pioneer
studies have been conducted in the United States of America, Spain,
Portugal, France, United Kingdom of Great Britain, Ireland,
Norway, Swedn, Finland (Barringtoat al.2009) and Turkey (Cirik

et al. 2006; Osingat al.2010; Turan, 2009; Turan et al. 2006, 2007,
2009, 2010).

In order to ensure the further development of IMTA systems in

Turkiye, the first step should be the scaling up of the experimental

systems to make the biological demonstration at a commercial scale,

and to document the economic and social advantages @itbept,

which will be key to convincing practitioners of monospecific

aguaculture to move towards IMTA practices. IMTA farms should
--66--



be planned and engineered as complete systems to maximize the
benefits of the complementing ecological functions of the different
crops toward the profitability of the entire operations.

Economic analyses should be added into the IMTA systems when
they get closer to commercial scale level and their economic benefits
to coastal communities are better understood. After adding
profitability and economic impacts, it will be possible to compare
IMTA and nonelMTA, or monoculture settings. These models will
need to be specifized for developing models for IMTA systems
which fit to the environmental, economic and social particulars of
the areas where they will be installed. They could be modiGed
estimate the impact of organic and other-kdxls, the value of
biomitigation, the savings due to mudtophic conversion of feed
and energy which would otherwise be lost, the reduction of risks by
crop diversification and the increase in social ptaiaility of
aguaculture (including food safety, food security and consumer
attitudes towards buying sustainable seafood products). An indirect
effect of establishing the economic value of IMTA systems to a
community will result in the increase stewardstifiphe coastal zone
(Barrington et al., 2009).

Developing biceconomic models for Seaweelbased IMTA
systems

Bio-economic models for IMTA systemn several places in the

world (Chopinet al.2001; Whitmarsh et al. 2006; Ridletral.2007)

including Turkey (Cirik et al. 2006; Osingaal.2010; Turan, 2009;

Turan et al. 2006, 2007, 2009, 2010) were analyzed. The results of

some studies aChopinet al.2001; Whitemarsh et al, 2006; Ridler

et al, 2007, all based on different IMTA operations (using data from
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Chile and Sweden, Scotland, and Canada), indicate that integrating
mussels and seaweeds with existing salmon monocultures can
increase the profits of salmon farmers while remaining
environmentally responsible. Also, this increase in profitability is
compounded over time, grows with increased production and
stocking densities, and is using only conservative estimates for
seaweed market value. Assuming no major market changes-or die
offs, the outlook for IMTA is certainly promising (Barrington et al.,
2009).

Osinga et al. (2010demostrated how integrating avgmoducer
spongeDysidea avaraand collagefproducer spong€hondrosia
reniformiswith seabream and seabass farms can help increase profits
while minimizing environmental impacts of the farm to its
environments. fie resuls of the study showed that after being one
year in culture, nearly 100% of all explantdofavarasurvived and

their growth was highest underneath the fish cage<C Faniformis
survival at the pristine site was 100%, and growth essnated at
800% per year. And, it was concluded that the aquaculture trials gave
promising results andrepresamgnificant progress towards feasible
aguaculture oDysidea avaraand Chondrosia reniformisFor this
study, the production cost of the sponges was estimated as 36 euro
per kg sponge (wet weight) and concluded that it is highly profitable
since a cost price for sponges below 50 eurb.sgaccepted as
profitable. It is also important to note that the sponges in the culture
had an avarol content that did not differ from naturally growing
specimens.

Cirik et al. (2006), Turan (2009) and Turan et al. (2006, 2007, 2009,
2010) demostrated how integrating agarophyte red seaweed
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Gracilaria with seabream and seabass farms can help increase
profits while minimizing environmental impacts of the farm to its
environmentskFor example, a-lhaGracilaria culture with avarage

5 % daily growth rate close to the fish cages has the potential to
remove dissolved inorganic N and dissolved P from the fish farm
and such cultivation would give an annual harvest of 24 dry tonnes
of Gracilaria, worth 24,000 US$. And, it was concluded that with
15% dry weight content, 5 ton fresh weight seaweetylear' in
seabased IMTA and 110 ton fresh weight seaweetyear! in
land-based IMTA systems can be cultivated (Turan 2009, Turan and
Neori, 2010).

Exploring additional economic value for Seaweethased IMTA
co-products

Besides the commonly cultured finfish, shrimps and bivalves, the
economic value of seaweeds, sponges, echinoderms and polychaetes
should also be considered for IMTA. For example, seaweeds
represent 23.4% of the total production and 9.7% of the value of the
global aquaculture production, including marine, brackishwater and
freshwater and estimated as 59.4 million tonnes of fresh weight,
worth US$ 70.3 billion in 2004. Considering only mariculture
(50.9% of the global aquaculture, estimated as 30.2 millione®

and worth US$ 28.1 billion), seaweeds represent 45.9% of the
production and 24.2% of the value. Molluscs represent 43.0%, fish
8.9%, crustaceans 1.8%, and other aquatic animals 0.4% (FAO,
2006a).

The seaweed aquaculture production provides 92% of the world

seaweed supplies is estimated as 11.2 million tonnes of fresh weight,

worth US$ 5.7 billion (99.7% being provided by Asian countries).
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Approximately 220 species of seaweeds are cultivated; however, 6
genera are providing 94.8% of the seaweed aquaculture production.
These genera includésaminaria, or kombu 40.1%Undaria, or
wakame 22.3%, Porphyra or nori 12.4%, Eucheuma and
Kappaphycus11.6% andGracilaria 8.4%. And, the first 4 genera

are providing 95.6% of the economic value of seaweed production,
ie Laminaria 47.9%, Porphyra 23.3%, Undaria 17.7 % and
Gracilaria 6.7 % (Sahoo and Yarish, 2005; Yarish and Pereira,
2007)

Seaweed production in Turkiye is small, at around 45 tonnes
Gracilaria annually of harvested natural stocks; however, Turkiye is
rich with the resources required for a very large seaweed culture
industry of which will undoubtedly expand in following years.
Gracilaria, Porphra, Hypnea AsparagopsisJuvenile Laminaria,
Sargassum Cystoseira Dictyopteris Ulva, Cladophora and
Caulerpa are some seaweed species among the 1,000 species
identified on the coast of Turkey have potential for their intensive
producton at IMTA in Turkiye.

Sponges are very efficient filter feeders. A lasgale spongénfish
IMTA which combines the production of sponges with remediation
of pollution, particularly pollution caused by seased fish farming
culture have a profound effect on the water quatitthe vicinity of
fish farms. Conversely, the organic enrichment originating from the
fish may stimulate sponge growth, thus making sponge aquaculture
more efficient. Osinga et al. (2010) showed tinad Mediterranean
demospongiae speciesbysidea avaa andChondrosia reniformis
Both species have high potential candidate species for IMTA in
Turkiye. Dysidea avarais known for its secondary metabolite
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avarol, which has been in clinical trials as a potential HIV inhibitor.
It was also discovered that avarol can also be effective against skin
diseases such as psoriasi®ondrosia reniformiss of interest as a
producer of collagen, particularly collagen for cosmetic and
biomedical applications. Since both avarol and collagen are
produced in relatively large quantities by the sponges, aquaculture
appears to be a feasible alternative for prdaoaf the compounds
through chemical synthesis or recombinamatduction (Osingat al.
2010). Analogous to this view is the successful culture of corals that
has been achieved in the vicinity of fish cages in the Gulf of Eilat
(Israel).

Invertebrates and herbivores are recommended other species for
IMTA systems, also have high economic value (Barrington et al.,
2009). For example, molluscs (particularly bivalves) have well
established market value. Other rtidphic animals such as
echinalerms, crustaceans and polychaetes are also economically
valuable. In 2004, the global fishery for sea urchins
(Strongylocentrotusspp. andParacentrotus lividus was 32,606
tonnes, while commercial aquaculture that same year was reported
at only 7 495tonnes (FAO 2006b). This occurred in Asia (7,491
tonnes of Strongylocentrotusspp. worth US$ 22.473,000) and
Europe (4 tonnes ¢taracentrotus lividusvorth US$ 47,000) (FAO
2006b). In Chile, the sea urchiboxechinus albushas been
overexploited for domestic and export markets (Moretred.2007).

The largest harvest was recorded in 2002 (60,000 tonnes). It declined
to 37,000 tonnes in 2005, with an export of 3,000 tonnes worth US$
61.000,000 (FAO 2006b).
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Ross et al. (2004) showed how sea urchins and crabs can be cultured
with scallops to prevent biofouling on nets, which in turn help reduce
maintenance costs and improve growth rates of scallops. These co
products can also be sold. For example, sea uramady known

also as roe or uni, is popular in Asian sushi restaurants where it can
demand prices in the range of US$ 6 to US$ 200 per kilogram,
depending on quality (Robinson et al. 2002; Robinson 2004). Since,
wild stocks of sea urchins are in declinedahe demand from
Japanese markets exists, sea urchin aquaculture production is viewed
in a positive light and research into sea urchin growth and husbandry
is ongoing (Pearce et al. 2004; Robinson 2004; Daggett et al. 2006).
Sea urchines Raracentrotusand Arbacia) naturally grownin
Turkiye are excellent candidate species for IMTA practices.

Another echinoderm that has strong market demand from Asian
markets is the sea cucumber. In 2004, Asia produced 53,315 tonnes
of cultured Stichopus japonicusvorth US$159.943,000 (FAO
2006b). Although commercial scale sea cucumber aquaculture is
currently restricted to Asia, there is a pilot project underway on the
Pacific coast of Canada culturinBarastichopus californicus
Traditional fisheries are located globally, capturing a total of 23,439
tonnes, with 4,973 tonnes from North America and 15 470 tnne
from Asia (FAO 2006b). Sea cucumbers, particularly the species
Holothuria scabraand Stichopus japonicyshave been heavily
exploited by the traditional fisheries, and as a result of strong market
demand, sea cucumber aquaculture is on the rise (Hamel and Mercier
1997; Purcell et al. 2006). Sea cucumbeadothuria are naturally
found in Turkiye and they are excellent candidate species for IMTA
systems.
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Traditional lobster and crab fisheries are also highly lucrative. In
2004, globally, 232,922 tonnes of wild lobster were caught in
traditional capture fisheries (FAO 2006b). Commercial aquaculture
of the spiny lobster that same year was reported at ontgrgtes
(FAO 2006b). This occurred in North America (1 tonne worth US$
5,000) and Asia (38 tonnes worth US$ 655,000) (FAO 2006b). If
these animals could be integrated with existing-dgdaculture
operations, it could not only provide profit for the fargjebut it
could also relieve pressure on dwindling wild populations and help
clean the benthic environment of the aquaculture sites. While much
research is being done on the culture of the spiny and rock lobsters,
Panulirussp. andlanussp. (Phillips and Liddy 2003; Phillips et al.
2004), there is much work yet to be done on the culture of the
temperate water lobsterdjomarus americanusand Homarus
gammarugNicosia and Lavalli 1999; Tlusty et al. 2005) and their
integration in IMTA system$?enaeusandHomarusspecies found

in Turkiye are very good candidate crustaceans for IMTA.

Polychaetes are another invertebrate group that can play a key role
in IMTA (Barrington et al. 2009). These worms are often found in
benthic regions under aquaculture sites, and can play an important
role in organic sediment bioremediation (Lu and Wu, }998
Polychaetes Sabella spallanzanii have been successfully -co
cultured with the alg&ladophora proliferaas bioremediators for
aquaculture wastewater treatment in the Mediterranean Sea (Pierri et
al. 2006). In a review on polychaete aquaculture, OIli/@99)
recommended the potential for polychaetes to be used as feed for
fish brood stock. Olive (1999) also drew attention to the niche that
polychaetes have in the recreational fishing industry. Interestingly,
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some polychaetesNgéreiss p p . i r ag vAcemiacola gpp. a n d
Al ugwor ms o) have high value as
leisure industry. These marine worms are commonly sold in bait
shops in the United Kingdom, Ireland and the Netherlands. Olive
(1999) reported that the European baitworm industry ishaadvbut
0$200 million (US$ 262 million),
while no commercial harvest of cultured polychaetes was reported
in 2004, there was a wild harvest of 500 tonnes of polychaetés. Wi

a high value as fishing bait, the potential as a food supply for fish
brood stock, and their role as a sediment bioremediator (Tsuesumi

al. 2005), polychaetes integrated with existing aquaculture
operations could be beneficial for fish farmers. Moreover, the
haemoglobin ofArenicola marinahas been reported as a potential
substitute for human red cells (Zal et al. 2002), and could be a
promising alternative at a time of worldwide blood shortage. Some
of the polychaete species of Turkiye which wouldypkey role in

IMTA systems aré\ereis, Arenicola, GlycerandSabella.

Besides uses as bioremediators, biofouling agents, bait, fishmeal and
human consumption, invertebrates and herbivorous fishes can also
be used to meet the market demand for aquaria and laboratory
specimens (Barrington et al., 2009). In 2001, the globaireéxplue

of ornamentals was US$ 350 million (Hardy, 2003). Although
marine ornamentals only consisted of 4 percent of the volume, they
were worth 20 percent of the value (Chapnearal. 1997). While

most ornamentals are captured in the wild or grown uaag, the
potential for ceculturing ornamentals with other aquaculture species
could hold high economic benefits for farmers, if they chose to
exploit this market niche. It will also be important to assemble
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interdisciplinary and complementary teams combining the expertise
of cultivating and providing marine biomass (of different and
consistent composition and quality through IMTA practices) with
the expertise of identifying and characterizing bioactive comgsu
This will position differentiated IMTA products for high added
value applications in promising niche market opportunities, and,
consequently, make the whole IMTA approach even more attractive
and profitable.

Exploring COz utilization against global warming by Seaweed
basedIMTA co -products

IMTA technologies are the seaweed culture approaches that are
bound to play a major role worldwide in sustainable expansions of
the aquaculture operations within balanced ecosystem, to respond to
a worldwide increasinduel demand with a new paradigm in the
design of the most efficient G@emoval systems against global
warming (Turan and Neori 2010)argescale seaweed culture is
attractive due to low cost technologies that have been in operation
for decades, and the multiple uses of the product as ébedyicals

and biofuel.Yields of seaweeds can be as high as 80 mt dwyta

in modern intensive pond farms, while extensive low technology
coastal farms regularly get yields above 20 mt dw & (Neori et

al. 2004).Seaweeds can take up 29 mt carban y! in modern
intensive farms and 7.3 mt carbba? y* in low technology farms
(Sinha et al. 2001). Possibilities also exist for promoting intensive
growth of seaweeds in integrated multitrophic aquaculture (IMTA)
where830 tons ofCO, can be taken up annualby a 1,000 mt fish
2,000 mt shellfisftb0O0 mt seaweed IMTA farm and 1,230 tons of
CQOz can be taken up annually by a 1,000 mt-fish00 mt seaweed
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IMTA farm (Turan and Neori, 2010). Turkiye hgsotential
289,018.5 tonnes }Carbon sequestration just by potential seaweed
production of 963,395 dw seaweed annually, if the country
increased its production to match production in China which
produces-116 tons dry seaweed km* (Turan and Neori, 2010).

Among 15 seaweed species examined, the redPaighymeniopsis
lanceolatashowed the highest carbon removal rate on beesss,
25006000 g C nif. y!, which is 5 times higher than in tropical
forests.Undaria pinnatifidg Porphyra seriataLaminaria japonica
Ulva pertusa, Ecklonia stolonife@ndGrateloupia lanceolatavere
also found to be highly efficient in removing aquatic inorganic
carbon. The uptake processdepemu seasonal variations. For
example, the highest carbon uptake rate on {vesight basis
occured inUlva pertusacollected in autumn, but the carbon uptake
rate on aredvasis was highest i@rateloupia lanceolatan winter,
twice the value in tropical rainforest (Chung 2008).

Several seaweed species are perhaps the most attractive ok all CO
removal and biofuel aquatic crops, thanks to very high yields and
low cost of production. Therefore, efficient production of biodiesel
and bioethanol from seaweedgms been considered (Bird and
Benson 1987; Flowers and Bird 1987; Hanisak and Ryther 1986;
Morand et al. 1991; Gao and Mckinley 1994; Kelly and Dworjanyn
2008). Seaweeds can be viewed as miniature biochemical factories,
and are more photsynthetically eficient than terrestriallpnts as
well as being highly effectiv€O; fixers. Many species of seaweed
are rich in oil or sugars that can be converted into biofuels; as a result
the biofuel productivity of algae per unit area is much higher
compared with conventional farm crops, such as wheat and maize.
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Producing a ton of dry algal biomass utilizes approximately 360 kg
carbon, 63 kg nitrogen and 8.6 kg phosphorus (Sinha, et al.
2001).Utilizationof anthropogenic C&as an industrial byproduct

for seaweed production holds great promise not only as a carbon
sink, but also as a source of food, fodder, fuel and pharmaceutics.
The recent Algal Biomass Summit (Seattle, October 08) stressed the
importance of algae to debv such a mix of energy, feed and
industrial products. From an ecological peifitview, generation of
biomass should not aim to a single application, treating the
remainder as a 'waste’, but towards a comprehensive solution to
several challanges, including bio fuel, carbon sequestration and
waste remediation. The goal therefore should be the integration of
the processes. Mass balance and energy balance, complemented by
exergy analysis, can guide the optimisation of the technologies and
economics of using seaweeds, regarding carbon sequestration,
biofuel production and generation of seaweed prodéaiditional
attractive characteristics of seaweed based biofuels infljidgeme
saweeds are rich in oil, others in easily processablelopdbates

and proteins, (2) seaweeds of different species can be grown
anywhere, in marine, brackish and fresh water, (3) seaweed can grow
well on liquid domestic and industerial wastewaters and on streams
polluted by agriculture, reducing pollution asyhgrow and (4)
seaweed biomass is desirable and valuable for a diverse array of
commercial purposes, depending on species, quality and quantity
(Turan and Neori, 2010).

Selecting the right species and the right habitats
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When establishing which species to use in an IMTA system, one
must carefully consider the suitability of the species in a particular
habitat/culture unit. In order to ensure successful growth and
economic value, farmers should: (1) use local species thatell
within their normal geographic range and for which technology is
available, (2) use species that will complement each other on
different trophic levels, (3) use species that are capable of growing
to a significant biomass, (4) use species that aavestablished or
perceived market value, and (5) use species for which regulators and
policy makers will facilitate the exploration of new markets, not
impose new regulatory impediments to commercialization
(Barrington et al., 2009).

The addition of infrastructures to cultivate different selected species
can alter the oceanographic and biological conditions of a habitat to
a certain extent. Therefore site managers should be mindful of the
changes in (1) oxygen levels, (2) flow rated), garticulate organic
matter and (4) dissolved inorganic nutrient levels when selected
species are added or removed from an IMTA system (Barrington et
al.,2009).

Promoting effective government legislation/regulations and
incentives to facilitate the development of IMTA practices and
the commercialization of IMTA products

Establishing effluent regulatioronducive to the development of
IMTA

The development and adoption of technology often depends highly
on the | evel of | egislative pres:
reacting to pressures from consumers, ENGOs and the public at

large. If environmental legislation remains low priorityitthw
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government, then little progress toward the use of biofilters (as a
means of effluent mitigation) will occur. The only motivator will be
profit obtained from additional product growth and regulatory
incentives. Therefore, if government puts legislativesguee on the
proper management of wastewater effluent, openly supports the use
of biomitigation for effluent management, and put in place the
appropriate corresponding financial tools (funding for IMTA R&D,
outreach and technology transfer and tax incesjiv the
development of IMTA will be encouraged (Barrington et al., 2009).

It is also important to note that present aquaculture business models
do not consider and recognize the economic value of the
biomitigation services provided by biofilters, as there is no cost
associated with aquaculture discharges/effluents in open
seawagrbasedystems. As Barrigton et al. (2009) stated previously,
regulatory and financial incentives may therefore be required to
clearly recognize the benefits of the extractive components of IMTA
systems (shellfish and seaweeds). A better estimate of the overall
cost/benefits to nature and society of aquaculture waste and its
mitigation would create powerful financial and regulatory incentives
to governments and the industry to jointly invest in the IMTA
approach. For example, Denmark, after the initial development
finfish aquaculture in the 197 0 6 s , i's now recon
finfish aquaculture development, but the condition for that to occur
is proper planning for biomitigation and the recommended use of
biofilters, such as seaweeds and shellfish, is beangidered. This
means that the use of extractive species would become part of the
license requirements to operate in Denmark, and that the nutrient
reduction services provided by these organisms would finally be
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recognized and valued for their ecosystem functions. These services
need to be quantified; for example, in Denmark, the remediation
costs for one kilogram of nitrog
2006). If laws or regulations were implemented to heyeaculture
operations responsibly internalize their environmental costs, a
significant reduction of their profitability would occur. As
previously mentioned, a study in Turkey showed that by integrating
the culture of the algal nutrient biofilt&@racilaria to seabream and
seabass fish farm, environmental costs of waste discharges are
significantly reduced and profitability is significantly increased
(Cirik et al. 2006;Turan 2009; Turan et al. 2006, 2007, 2009, 2010).

The introduction of a nutrient tax, or its exemption through the
implementation of biomitigative practices, would make the
economic demonstration of the validity of the IMTA approach even
more obvious. Moreover, by implementing better management
practices, the aquaculture industry should increase its social
acceptability, a variable to which it is very difficult to give a
monetary value, but an imperative condition for the development of
its full potential. Reducing environmental and economic risk in the
long term should also make financing easier to obtain (Barrington et
al., 2009).

Putting in place enabling legislation for commercialization of

IMTA products

For IMTA to develop to a commercial scale, appropriate regulatory

and policy frameworks need to be put in place. Present aquaculture

regulations and policies summarized by Deniz (2010) in Turkiye are

very limited. To develop the IMTA, the present aquaceltu

regulations and policies need to be revisited. Adaptive regulations
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need to be developed by regulators with innovative minds, who are
not afraid of putting in place mechanisms that allow the testing of
IMTA practices at the R&D level, and mechanisms that will take
these practices all the way to commercialization. As th&@AM
concept continues to develop, it is important that all sectors of the
industry be aware of the implications of the changes involved so that
they can adapt in a timely and organized manner.

Recognizing the benefits of IMTA and educating stakeholders
about this practice

Once government, industry and the public will become aware of the
positive impacts of IMTA, they are likely to be more inclined to
encourage the establishment of these culture systems. The benefits
of IMTA include: (1) Effluent biomitigationthrough the use of
biofilters (e.g. seaweeds, sponges, molluscs, echinoderms and
crustaceans), (2Disease controlcan be provided by certain
seaweeds due to their antibacterial activity against fish pathogenic
bacteria (Bansemat al.2006), or by shellfish reducinge virulence

of ISAV (Skar and Mortensen, 2007), (Bcreased profits through
diversificationby cultivating commercial bproducts, (4)ncreased
profits through obtaining Premium pricéwough ecdabelling or
organic certification programmes, and (b)mpr ovi ng nat
economythrough employment (both direct and indirect) and product
processing and distribution (Barrington et al., 2009).

To help spread the positive impacts of IMTA in Turkiye: (1)

researchers should not only publish their work on IMTA in peer

reviewed journals, but also in magazines geared toward the general

public and industry professionals, (2)

Government/industry/academi could launch public awareness
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campaigns (via media outlets, e.g. newspapers, TV and radio
documentaries, pamphlets, websites), (3) Academia, government,
industry and general public should hold regular meetings to discuss
progress, stumbling blocks, new directions, (4) International
exchanges between personnel working on IMTA could be
established to exchange knowledge (e.g. conferences, workshops,
student/researcher exchanges), (5) a website database on IMTA
could also be established to more easily share knowledge.

Establishing the R&D&C for Seaweedbased IMTA

The maintenance of productive R&D programs is vital for any

i ndustry, particul arly one as
industry. As pointed out by Troedt al.(2003) and Barrington et al.,
(2009), several areas of R&D are especially important for IMTA:
R&Ds should (1) be experienced with different IMTA models by the
selected species is crucial for management, (2) be conducted at
scales relevant to commercial ilementation or suitable for
extrapolation, while still not being irreversible, (3) be devetbm
estimate the appropriate biological and economic ratios between fed
organisms, organic extractive organisms and inorganic extractive
organisms at the aquaculture sites, (4) be open to adaptation and
development of new Technologies, (5) consult with &xperts of
engineers, statisticians, economists and marketing people who play
an important role in site design and operation, (6) analyse the health
of the system within the broader perspective of integrated coastal
zone management and ecosystem cagfgssimilative capacity to
determine the roles and functions of IMTA systems for improved
environmental, economic and social acceptability, (7) develope
appropriate food safety regulatory and policy frameworks to enable
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the development of commercial scale IMTA operations in a more
universal fashion and (8) develop educational, training and financial
incentive approaches to facilitate the outreach and transfer of IMTA
technologies from the scientists to the industry, tifferént levels

of government and the public at large.

CONCLUSIONS AND RECOMMENDATIONS

The aquaculture ecological, engineering, economic and social
challenges remaining to be solved are for some maybe daunting.
However, the goal is to develop modern IMTA systems, which are
bound to play a major role worldwide in sustainable expansions of
the aquaculture operations of tomorrow, within a balanced
ecosystem or eefsiendly approach, to respond to a worldwide
increasing seafood demand with a new paradigm in the design of the
most efficient food production systems.

IMTA has enormous potential for growth in Turkiye where there are
direct groundworks toward the development of IMTA and active
research programs gaining knowledge about their regions potential
for development of IMTA.

In summary,

Turkish Aquaculture is now at a crossroad and there are many critical
aspects of its sustainability that need to be addressed. Because of the
recent regulations made by the Turkish Ministry of Environment and
Forestry, the marine cage farms produce 90,000 tonnes of marine
fish with 250,000 employee were porced to leave their operations
from the shores to either ¢and or oftshore areas due to their
negative ecological impacts.
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The challenge faced by the Turkish aquaculture industry is how to
maintain previuos production levels and even expand them without
exceeding assimilative capacity of the ecosystem. This is where
IMTA can become the most innovative solution to the industry

Turkiye has ongoing research projects related to the development of
IMTA.

Turkiye has many marine species, including seaweeds with
commercial potential and several projects already work on seaweed
and IMTA culture, and the potential in Turkiye.

The country has a total of 24.6 million ha coastal zone, of which 1.5
million ha area, call ed Aeconom
to grow seaweed in ecologicalbalanced IMTA systems.

Turkiye is still in its infancy and its potential in mariculture is far
from being fully exploited. From the point of seaweed aquaculture,
Turkiye is just using its marine aguaculture potential at minor levels,
however it is believed that it will expand doubtedly in following
years by seaweed cultivation in IMTA systems where with 15% dry
weight content, 5 ton fresh weight seaweed/halyear irhased
IMTA and 110 ton fresh weight seaweed/ha/year in Jaasked
IMTA systems can be cultivated.

And, producing a ton of dry algal biomass at IMTA system utilizes
approximately 360 kg carbon, 63 kg nitrogen and 8.6 kg phosphorus.

830 tons ofCO, can be taken up annualby a 1,000 mt fist2,000
mt shellfish500 mt seaweed IMTA farm and 1,230 tons of-Cén
be taken up annually by a 1,000 mt #8900 mt seaweed IMTA
farm.
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Turkiye hagotential 289,018.5 tonnes! €arbon sequestration just

by potential seaweed production of 963,395 dw seaweed annually,
if the country increased its production to match production in China
which produces-116 tons dry seaweed km?

IMTA provides exciting new opportunities for valuable crops of
aquatic species and for Turkish IMTA approaches, the IMTA
component may include species of :

Gracilaria, Gelidium, Gigartina, Hypnea, Porphyra, Asparagopsis,
Juvenile Laminaria, Sargassum, Cystoseira, Dictyopteris, Ulva and
Caulerpa(seaweeds).

Dysidea avara and Chandrosia reniformis (sponges).

Ostrea, Crassostrea, Pecten, Mytilus, Tapes, and Haliotis,
(molluscs).

Paracentrotus, Arbacia, and Holothu(echinoderms).
Nereis, Arenicola, GlycerandSabella(polychaetes).
PenaeuandHomarus(crustaceans).

Sparus, Dicentrarchus, Oncorhynchus, Salmo, Thunnus,
ScophthalmusandMugil (fish).

In order to ensure the expansion of IMTA in Turkiye several steps
should be taken where appropriate. These includesqthblishing

the economic value of IMTA systems and theirproducts, (2)
developing bieeconomic models for IMTA systems, (3) exploring
additional economic value for IMTA eproducts, (4gxploringCO;
utilization against global warming byMTA coproducts, (5)
Selecting the right species and habitats, (6) promoting effective
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government legislation/regulations and incentives for IMTA
developments and the commercialization of IMTA products, (7)
recognizing the benefits of IMTA and educating stakeholders about
this practice, and (8) establishing the Research & Development &
Commecialization for IMTA.

Taking all these factors into account, IMTA can be used as a valuable
tool towards building a sustainable aquaculture industry in Turkiye.
IMTA systems can be environmentally responsible, profitable and
sources of employment in coastal regions for Turking develops
them properly, especially when government, industry, academia,
communities and negovernmental environmental organizations
(ENGOs) work in consultation with each other. It is highly
recommended that IMTA systems be utilized wherever plessibd
ultimately replace monoculture operations in areas where they can
be developed.

IMTA is the best option for a sustainable aquaculture industry in
Turkiye. It is environmentally responsible, economically profitable
and socially acceptable. The IMTA studies established in Turkiye,
have provided some solid examples concerning all thesges
(environmental, economical and social) and can be referred to as
pionier models for Turkiye, although much more R&D&C is needed.

The key of IMTA is integration. As pointed out during a workshop
on IMTA in Saint John, New Brunswick, Canada, in March 2004
(Robinson and Chopin 2004), a successful IMTA operation must
integrate all stakeholders into its development plan. Government,
industry, academia, the general public and ENGOs must work
together. The role of IMTA in an integrated coastal zone
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management plan must be clearly defined. Beyond selecting the
appropriate species for growth at a particular site, economics and
social acceptability must also play a key role. Once these are
established, a focused R&D&C programme will ensure efficiency
ard longterm sustainability for the aquaculture sector.
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Effects of Pollution and Environmental Stress Factors
on the Blue Crab Callinectes sapidus
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Introduction
Ecological Role of the Blue Crab

The blue crabQallinectes sapidyss native to the western Atlantic
Ocean and can also be found along the coasts of Turkey, playing
critical roles within the marine ecosystem. Positionedbath a
predator and prey in the food chain, it interacts with other species
and supports the energy flow within the ecosystem. The omnivorous
feeding habits of blue crabs, which include consuming small fish,
mollusks, and plant materials, contribute sigaiftly to ecosystem
bal ance (¥zbek et al ., 2021).
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Blue crabs also engage in bioturbation (mixing of sediments) on the
seabed, which facilitates the distribution of nutrients in the water
column. This process not only aids in spreading nutrients over a
larger area but also supports the necessary habitditioms for

other marine organisn{s ¢ ie k & A v ’Hawever, [du@ drébg

are highly susceptible to environmental stress factors, particularly
pollution. Research has shown that heavy metals negatively impact
certain enzyme activities in blue crabssrdpting their vital
functions. For instance, heavy metals resulting from pollution have
been observed to inhibit esterase activity in the hepatopancreas of
blue crabs (Yeldérém et al ., 202

In this context, the conservation of blue crabs and minimizing the
environmental stress factors they face are crucial for the
sustainability of marine ecosystems.

The blue crabQallinectes sapidydgs a species increasingly found
along Turkey's Mediterranean and Aegean coasts, with a rising
economic value. In recent years, blue crab fishing and export have
become significant income sources for local fishers. In particular, the
commercial harvestingof blue crabs in the Aegean and
Mediterranean regions contributes to the local economopl(
Yél maz., 2021

To enhance the economic value of blue crabs, improvements are
being made in processing and marketing. For example, biopolymers
such as chitin and chitosan, derived from blue crab shells, are
utilized in various industrial applications. This indicates thiae

crabs are not only valuable in the food sector but also as a raw
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material for the biotechnology and pharmaceutical industFiesl{
Yél maz, 2021)

Definition of Environmental Stress Factors

Stress factors are variables arising from environmental conditions
that threaten essential life processes in marine organisms, such as
survival, reproduction, and growth. Understanding the effects of
stress factors in marine ecosystems is critical to sursgathe life
cycles of these organisms. The primary factors include pollution,
climate change, and temperature fluctuatiodso( et al. 2019)
Pollution, originating from industrial and agricultural waste,
adversely affects the immune system and repoideri functions of
marine organisms, leading to population declifd®AA Ocean
Acidification Program) Climate change and fluctuations in
seawater temperature negatively impact marine ecosystems,
resulting in ocean acidification and rising sea levels. Particularly,
global warming shifts the distribution ranges of some species,
leading to a reduction in biagersity Zhou et al., 2019)Sudden
changes in seawater temperature affect the metabolic rates of
species, causing disruptions in growth and reproductive cycles.
Studies conducted along the Turkish coasts confirm the impact of
temperature fluctuations dish populations¢ + e& Av kar., 201
The combined effects of these stress factors disturb ecosystem
balance, resulting in biodiversity loss and a decline in ecosystem
services.
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2. Life Cycle and Ecological Adaptations of Blue Crabs
2.1 Life Cycle and Ecological Adaptations

The blue crabGallinectes sapidyss a species known for exhibiting
distinct stages in its life cycle and for its broad ecological
adaptability. During the reproductive period, female crabs protect
their eggs by carrying them under their carapace, while the larvae
continue to develop ia planktonic stage. After passing through the
larval stage, young crabs settle in benthic habitats and continue to
grow there (Aydén et al ., 2024).

Blue crabs have euryhaline characteristics, allowing them to adapt

to different salinity levels. This adaptation enables the species to
thrive in areas with low salinity, such as estuaries, as well as in
higher salinity open waters. Their tolerance to terafure
fluctuations also allows them to sustain their populations despite
climate changes. This ecological flexibility contributes to their
ability to rapidly adapt as invasive species in new habitats, where
they can become dominant within local ecosystem( Ay dén et
2024).

Reproductive Strategies and Migration Behavior

Blue crabs are among the species that migrate over large areas during
specific breeding periods. Female blue crabs migrate to marine areas
during the spawning season, which allows larvae to undergo their
planktonic life stages and disperse over a largea.arhus, this
migratory and spawning behavior supports the spread of the species
across various ecosystenttir(es, 2007.
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Ecological Adaptations and Salinity Tolerance

Due to their euryhaline adaptations, blue crabs can survive in areas
with both low and high salinity levels. Research indicates that blue
crabs can adapt to both estuarine (areas with fluctuating salinity) and
open ocean environments, a trait that enhsamiceir success as an
invasive species (Rogers & Smith, 2007).

Adaptation to Climate Change

The tolerance of blue crabs to temperature fluctuations provides
them with an advantage in the face of climate change. Studies have
shown that blue crab populations have increased in areas
experiencing temperature rises, such as the Mediterranean,
indicating their capacity to adapt to climate change (Marchessaux et
al., 2022).

Feeding Ecology and Habitat Preference

Blue crabs have an omnivorous feeding strategy and exhibit high
ecological flexibility in their habitats. Their food preferences vary
according to the available resources in their environment, which
enhances their adaptability and allows them to surviceessfully

in different ecosystems (Thompson et al., 2024).

2.2 Habitat Usage and Migration Behavior
Adaptation to Habitat Changes

Blue crabs Callinectes sapidyscan reach high population densities

in transitional zones due to their ability to adapt to a wide range of
salinities. This adaptability helps them resist stress factors like
pollution, habitat loss, and climate change. For example, studies
conducted irBaltimore Bay have shown that blue crabs can tolerate

low oxygen levels (hypoxia) and maintain their populations in these
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areas(Seitz & Lipcius, 2001).Their ability to adapt to varying
salinity and oxygen levels makes them ecologically flexible and
dominant in different marine environmenBrgduwer et al., 2007

Reproductive and Migration Behaviors

The reproductive behaviors and migration strategies of blue crabs
significantly affect their survival and dispersal success. Female crabs
migrate from estuaries to more saline marine areas during the
spawning process, which increases reproductive succgss b
providing an ideal environment for laying ed@gburn et al., 2019).
During the planktonic stage, larvae disperse over wide areas via
ocean currents, allowing individuals that can adapt to different
habitats to develop. This migration strategy enablas brabs to
rapidly establish populations in diverse ecosystems and effectively
colonize habitat¢Nye et al., 200P

Ecological Impacts and Success as an Invasive Species

Blue crabs have achieved significant success as an invasive species
due totheir omnivorous diet and ability to adapt to various habitats.
Studies in Chesapeake Bay, for instance, indicate that blue crabs
increase predator pressure on native species within the ecosystem
and alter the food chain. Their diverse feeding habits nifadue
efficient predators, utilizing a wide range of resources, which can
exert pressure on local species' populations (Ens et al., 2021). This
situation contributes to the dominance of blue crabs as a species and
poses a threat to biodiversity in local sgstems.

Climate Change and Population Dynamics

Climate change is a major factor in the expansion of blue crab
distribution. Rising water temperatures extend the breeding season
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of blue crabs, positively impacting their population dynamics.
Especially in regions like the Mediterranean, where temperature
increases are significant, blue crabs exhibit higher rates of
reproduction and growthBpudreaux & Walters, 2023aThis
phenomenon enhances the invasive potential of the species through
climate change, leading to population expansion.

2.3 Physiological Characteristics
2.3.1 Physiological Features of Blue Crabs
Physiological Mechanisms that Enable Adaptation

Blue crabs Callinectes sapidys possess highly flexible
physiological mechanisms that allow them to adapt to changing
environmental conditions. Due to their euryhaline characteristics,
these crabs can tolerate both low and high salinity levels. To
maintain salt balance, they have spézed osmoregulatory systems

in their bodies that regulate ion balance, thereby controlling water
loss or intake. Research shows that the kidney structures in blue
crabs play a critical role in this ion exchange, enablirgmtho
maintain the osmotic pressure of bodily fluids (Smith & Decker,
2023).

Blue crabs also exhibit a high tolerance for temperature changes.
When exposed to high temperatures, they produce heat shock
proteins (HSPs) that prevent protein denaturation. These proteins
protect the structure of cellular proteins, preventing disrugtion
metabolic processes and enhancing their adaptive capacity.
Additionally, their tolerance to low oxygen levels (hypoxia) allows
them to survive in shallow waters with high pollution levels. These
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physiological mechanisms contribute to the successful spread of blue
crabs across a wide geographical ramyewer et al., 2007

Feeding and Metabolic Processes

Thanks to their omnivorous nature, blue crabs can exploit a wide
range of food sources. Their diet includes plant material as well as
fish, mollusks, and even other crustaceans. During feeding, their
strong jaws and sharp toelike projections allow thento easily
break down harghelled prey (Thompson et al., 2024). The enzymes
in the digestive system of blue crabs efficiently break down-high
protein foods, converting them into energy. By storing glycogen in
the liver as an energy reserve, blue crabs sawive in harsh
environmental conditions for extended periddmés, 2007.

The metabolism of blue crabs is directly influenced by
environmental factors such as temperature and salinity. Their
metabolic rate increases at higher temperatures and tends to slow
down at lower temperatures. Additionally, their ability to efficiently
utilize high-energy foods contributes to their success as an invasive
species. Their rapid adaptation to new habitats is particularly based
on their high metabolic flexibility. These adaptive feeding and
metabolic processes enable blue crabs to effectiveypy various
niches within the ecosystem (Rogers & Smith, 2007).

3. Types of Pollution and Their Effects on Blue Crabs
3.1 Chemical Pollution
Effects of Heavy Metals

Heavy metals, such as cadmium, lead, and mercury, introduced into

water sources by industrial waste, have toxic effects on the nervous

and immune systems of blue crabs. Exposure to heavy metals
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generates oxidative stress and disrupts antioxidant defense systems
that protect cell membranes, proteins, and DNA from damage. These

metals also reduce blue crabs' behavioral responses and hunting
abilities, affecting population dynamid$Seitz & Lipcius, 2001).

Effects of Pesticides and Agricultural Chemicals

Pesticides from agricultural lands that enter waterways damage the
hormonal systems of blue crabs and adversely affect their
reproductive behaviors. Pesticides also impact the nervous system,
leading to decreased motor skills and slower reflexes. Thigesdu
blue crabs' hunting abilities, thereby lowering their chances of
survival (Smith & Anderson, 2010).

3.2 Plastic and Microplastic Pollution
Effects of Microplastics on the Digestive System

Microplastics can be mistakenly ingested by crabs along with food
in marine ecosystems. Accumulating in the digestivexteys,
microplastics damage the intestinal lining, impeding nutrient
absorption. This leads to nutritional deficiencies and reduces the
growth rate of crabs (Anderson et al., 2024).

Effects of Endocrine Disrupting Chemicals

Additives and endocrine disruptors carried by microplastics disrupt
the hormonal balance of crabs. These chemicals affect the
reproductive anddevelopmental cycles of crabs, threatening
population sustainability. In particular, female crabs experience
decreased egg production, and larval development slows down
(Patel et al., 2021).

3.3 Organic Pollution and Hypoxia
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Organic Matter Loading and Hypoxia Wastewater and excessive
fertilizer use increase the load of organic matter in marine
environments, leading to a reduction in dissolved oxygen levels.
This creates hypoxic conditions, which negatively impact the
metabolic activities of blue crabs. Crabpesed to hypoxia exhibit
slower growth rates and elevated stress levels (Boudreaux &
Walters, 2024).

Effects on the Immune System

Hypoxic conditions weaken the immune system of blue crabs,
making them more susceptible to parasites and pathogens. This
weakened immunity reduces crabs' resistance to diseases, which can
lead to population decline. Crabs that inhabit shallow waters are
egecially affected by hypoxic conditions (Brouwer et al., 2007).

3.4 Pharmaceutical Residues and Endocrine Disruptors
Effects of Antibiotic Residues

Antibiotic residues originating from agricultural pesticides and
livestock activities enter aquatic environments, disrupting the
natural microbiota of crabs. This has negative impacts on the
digestive and immune systems of crabs. The spread of antibiotic
resistant pathogens also poses a threat to crab health (Marutescu et
al., 2022).

Effects of Hormone Disrupting Chemicals

Endocrinedisrupting chemicals disturb the reproductive cycles of

blue crabs, affecting their hormonal balance. For instance, estrogen

like compounds entering water sources reduce egg production in

female crabs and cause physiological changes in malesrbact

reproductive abilities. Over the long term, these chemicals can lead
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to population decline and a decrease in genetic dive(bige(et al.,
2009.

4. Climate Change and Environmental Stress Factors
4.1 Effects of Rising Temperatures on Blue Crabs

Effects of High Temperatures on Metabolism and
Reproduction

High temperatures increase the metabolic rate of blue crabs
(Callinectes sapidydy raising their energy demands. This increase
in metabolism leads to higher oxygen consumption, posing a
challenging factor for crabs living in oxyggmor areas. Due to the
increased need for oxygen, blue crabs may experience metabolic
stress, rapid eargy depletion, and fatigue. This can result in reduced
long-term growth rates, tissue degradation, and weakened immune
systems in the crabslines, 2007.

From a reproductive perspective, high temperatures can limit egg
production in female blue crabs. Studies indicate that egg production
in females decreases, larval development slows, and larval survival
rates decline under higlemperature conditions (Bivski &
Miller, 2006). Additionally, high temperatures accelerate the
metabolic processes in larvae, increasing energy consumption and
adversely affecting growth. If climate change continues to increase
prolonged higkitemperature conditions, significantatlenges may
arise in the sustainability of blue crab populations.

Thermal Stress and Adaptation Mechanisms
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Blue crabs have developed various physiological adaptation
mechanisms to cope with high temperatures. One of the primary
mechanisms is the production of heat shock proteins (HSPs). HSPs
protect the structure of cellular proteins, preventing denaturation
processes and thus allowing cellular functions to continue. The
production of HSPs increases in response to-tegiperature stress,
helping blue crabs become more resilient to temperature fluctuations
(Jeyachandran et al., 2023).

In addition, crabs adjust their respiratory rate in response to rising
temperatures to maintain body balance. Increased respiration allows
for greater oxygen intake, meeting the energy required for continued
metabolic processes. However, this adaptatioonly effective
within a specific temperature range; prolonged exposure to extreme
temperatures rapidly depletes the energy reserves of crabs, making
survival in hypoxic conditions challengindBchberger, 2020
Additionally, their ability to adjust pH ahion balance in response

to temperature increases serves as a critical adaptation for
maintaining intracellular homeosta¢i®eicheltBrushett, 2023).

Effects on Ecosystems and the Impact of Thermal Tolerance on
Population Dynamics

Rising temperatures not only affect individual crabs but also alter
their role within the ecosystem. Higamperature conditions impact

the hunting behavior of blue crabs; the need for more food due to
increased metabolic rates leads to greater competititin other
species. For example, a study in Chesapeake Bay showed that blue
crabs exhibit more aggressive hunting behavior at higher
temperatures, exerting predator pressure on other species within the
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ecosystem. This situation threatens local biodiversity and leads to
imbalances in the ecosystehyg et al., 2009

The effect of rising temperatures on population dynamics is also
significant. Blue crabs, which have spread as an invasive species in
new areas such as the Mediterranean and the Black Sea, may migrate
further northward and increase their populations in hakbitats due

to the effects of rising temperaturddarchessaux, G., et al. 2022

This expansion is related to the high thermal tolerance of blue crabs.
As temperature increases broaden geegraphic distribution of
these crabs, they become more dominant as an invasive species in
ecosystems.

Genetic Reflection of Thermal Stress and Adaptive Evolution

Recent genetic studies have shown that specific genes are more
highly expressed in blue crabs exposed to high thermal stress,
contributing to adaptive evolution. Genes activated under thermal
stress help maintain protein structures in crabs, supportingrige

term process of genetic adaptation. These adaptations enable blue
crabs to better cope with the rapidly changing environmental
conditions associated with climate change. For example, individuals
that have adapted to thermal stress become dominarhein
population through natural selection, passing on their genetic
material to subsequent generations and increasing thermal tolerance
(Sanford & Kelly, 2011)

Effects of pH Decrease and Ocean Acidification on Blue Crabs

Impact of Acidification on Shell Development

Ocean acidification occurs due to the decrease in the pH level of
ocean water as a result of risi
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atmosphere. Shelled organisms like blue crabs, which have a hard
shell structure containing cal
difficulties in shell development in acidic environments. Low pH
levels increase the solubility of calcium carbonate, causing #fis sh

of crabs to weaken. This issue, particularly in young individuals,
leads to deficiencies in shell hardening processes, reducing their
capacity for physical defense (Ries et al., 2009). Weakened shells
make crabs more vulnerable to predators, thereoyedsing their
chances of survival.

Acidified environments also affect the molting (ecdysis) process of
crabs. During ecdysis, crabs struggle toeintegrate calcium
carbonate into their shells. As a result, their shells become thinner
and more brittle, reducing resistance to physical traueral
adversely impacting growth rate and health (Waldbusser et al.,
2024).

Impact on the Immune System

Ocean acidification has direct effects on the immune system of blue
crabs. Acidic environments reduce the functionality of immune cells
(hemocytes) in crabs, lowering their resistance to infections.
Hemocytes circul ate i n firshleeotr abé
defense against pathogens; however, low pH levels decrease the
effectiveness of these cells, making crabs more susceptible to
bacterial and fungal infections (Glandon & Miller, 2017).
Additionally, this reduction in immune response increasesss

levels in crabs, leading to a rise in stress hormones anetdomg
immunosuppression.
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The suppression of the immune system can have negative
consequences at the population level. Particularly in dense
populations, infections may spread rapidly, leading to mass
mortality. This is a significant factor that threatens the sustainability
of bluecrab populationsGlandon & Miller, 2019.

Adaptation Capacity in Acidic Environments

Blue crabs have developed some adaptation mechanisms to cope
with acidic environments; however, these adaptations remain
limited. Some individuals have developed biological mechanisms
that allow the reconcentration of calcium ions in the shell to offset
calcium carbonate loss. Additionally, crabs attempt to maintain
internal homeostasis by regulating the pH levels of their hemolymph
(blood fluid). Through the enzyme carbonic anhydrase, crabs
partially adapt to acidic conditions by regulating pH (Beniasdl. et
2010).

However, as ocean acidification continues in the long term, these
adaptation mechanisms are likely to become insufficient. The ability
to compensate for calcium carbonate loss increases energy
requirements, and this adaptation process may adversely impact
other physiological functions (e.g., reproduction and growth) by
raising longterm energy consumption in blue crath®rig et al.,

2017) Additionally, it is thought that individuals adapted to acidic
environments have limited genetic variation, makindhdllenging

for these crabs to develop lasting adaptations that can be passed from
generation to generation.
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5. Ecological and PopulationLevel Consequences of
Environmental Stresses

5.1 Effects on Biodiversity
Impact of Stress Factors on Blue Crab Populations

Environmental stress factors have serious physiological and
behavioral impacts on blue crab populations. Sudden changes in
water temperature increase the metabolic rate of crabs, raising their
energy requirements. However, the increase in energy consamptio
leads to a greater need for food, potentially resulting in resource
shortages for other vital functions like growth and reproduction. If
high temperatures persist, the reproductive capacity of blue crabs
may decrease, and the population renewal rate rmi@p.
Additionally, hypoxic (low oxygen) conditions suppress the immune
system and make crabs more susceptible to bacterial and fungal
infections, which can lead to mass mortali®gburn et al., 2019)

The decrease in pH, or ocean acidification, weakens the calcium
carbonatébased shells of blue crabs, making them more vulnerable
to predators. This effect is especially pronounced in young
individuals, as they cannot store enough calcium for shell haigleni
during development. Acidic conditions also negatively impact
molting (ecdysis), reducing the growth rate and survival chances of
crabs (Waldbusser et al., 2024).

Combined Effects of Habitat Loss and Fishing Pressure

The habitats of blue crabs, particularly estuaries and coastal areas,
are under severe threat due to urban expansion, industrialization, and
climate change. Habitat loss is increasing due to factors such as
water quality degradation, construction, and @agtural pollution.
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Wastewater from urban areas raises pollution levels in estuaries and
coastal ecosystems, reducing the survival and reproduction chances
of crabs. Coastal infrastructure development destroys natural
habitats and restricts access to breeding grounds for dpales
(Glandon & Miller, 2019.

In addition, overfishing poses a major threat to blue crab
populations. Intensive fishing for commercial and recreational
purposes reduces the natural renewal rate of populations and leads
to a decrease in genetic diversity. Fishing during breeding seasons
significantly impacts population renewal rates. The combined
effects of overfishing and habitat loss lead to population decline and
make it difficult for crabs to return to their habitaByquwer et al.,

2007).

5.2 Blue Crab Population Dynamics
Impact of Pollution on Population Decline

Blue crabs are highly sensitive to environmental pollutants, and
various types of pollution negatively affect their population
dynamics. Heavy metals such as cadmium, lead, and mercury
damage the nervous system of crabs, reducing their motor skills and
impairing their hunting abilities. Besides heavy metals, pesticides
and other agricultural chemicals disrupt the hormone balance of blue
crabs, resulting in decreased reproductive capacity. Exposure to
chemical pollutants increases oxidative stress, weakbeg t
immune system, and reduces their resistance to diseases (Glandon &
Miller, 2017)..

Microplastics accumulate in the digestive system of blue crabs,
reducing feeding efficiency. Chemical additives carried by plastics
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disrupt the hormonal balance of crabs, negatively impacting
reproductive health. Lontgrm accumulation of microplastics
causes energy deficiency and malnutrition, contributing to
population decline (Anderson et al., 2024).

Conservation Strategies and Environmental Management
Recommendations

To ensure a sustainable blue crab population, it is essential to
implement effective conservation and management strategies.

Sustainable Fisheries Management

Restricting fishing during the breeding season allows younger
individuals the chance to grow, contributing to population renewal.
Establishing protected marine areas in specific regions supports the
preservation of critical habitatEis et al., 2021

Pollution Control

Controlling chemical pollutants like heavy metals and pesticides in
coastal areas supports healthy habitats for bhaé populations.
Regular coastal cleamp activities and marine conservation
programs should be developed to reduce plastic pollution and
microplastic contamination (Ries et al.,, 2009). Additionally,
pollution monitoring programs should be conducted, ahditional
measures should be taken in heavily polluted areas.

Habitat Restoration

Protecting blue crab habitats and restoring lost habitats are essential
for maintaining a healthy population. Wetland restoration and
coastal erosion prevention projects contribute to the preservation of
breeding and feeding grounds for crabs. Such emwiemtal
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management strategies support not only the sustainability of blue
crabs but also other coastal species (Waldbusser et al., 2024).

Community Awareness and Education

Raising awareness among local communities about the ecological
role of blue crabs can garner more support for conservation efforts.
Sustainable fishing practices should be promoted among local
fishers and recreational users, and awareness should beataossd

the dangers of overfishinglandon & Miller, 2017).

6. Conservation and Management Strategies
6.1 Pollution Reduction and Prevention Methods
Measures to Reduce Pollution

Efforts to reduce pollution play a key role in protecting the health
and population sustainability of species like blue crabs in ocean and
coastal ecosystems. The following measures are recommended to
prevent pollution:

Industrial Waste Management: Discharges from industrial
facilities into the sea or river systems should be prevented.
Establishing wastewater treatment facilities and conducting regular
inspections can improve water quality and minimize damage caused
by chemical pollution(ReicheltBrushett, 2023).

Reducing Plastic Uselaws limiting plastic use can be enacted to
minimize plastic pollution. Filtering microplastics from industrial
sources should be encouraged to prevent microplastics from entering
the seas. Additionally, recycling plastic products and promoting
biodegradhle alternatives should be prioritized (Anderson et al.,
2024).
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Regulation of Pesticide and Fertilizer Use in Agriculture:
Pollution from pesticides and fertilizers reaching the sea from
agricultural lands negatively impacts coastal ecosystems. It is
recommended to replace chemicals used in agriculture with
environmentally friendly alternatives, limit the amount of chemicals,
and manage fertilizer use carefully (Glandon & Miller, 2017).

Coastal CleanUp and Pollution Monitoring Programs:
Conducting regular cleamp programs in coastal areas helps reduce
plastic and chemical pollution. Additionally, water quality
monitoring programs allow for the identification of pollution levels
and prompt intervention (Ens et al., 2021).

Strategies for Protecting Blue Crab Populations

Several specific strategies can be applied to protect blue crab
populations:

Establishment of Protected Areas:Designating special marine
protected areas can help safeguard the breeding and feeding grounds
of blue crabs. Limiting fishing and human activities in these areas
supports the natural renewal process of populations (Ries et al.,
2009).

Fisheries Management and Quotasktimiting the amount of blue
crabs caught and restricting fishing during specific seasons give
young individuals the opportunity to grow and reproduce, thereby
increasing population sustainability. Regularly reviewing fishing
guotas allows for adaptatiom fpopulation dynamic&landon &
Miller, 2019).

Protection of Native Species and Prevention of Invasive Species:

Biological security measures should be taken to prevent the spread
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of invasive species in the habitats of blue crabs. Protecting native
species plays a critical role in maintaining ecosystem balance and
prevents blue crab populations from being put under pressure
(Brouwer et al., 2007

6.2 EcosystenrBased Management Approaches

Management Recommendations for Ecosystem Health and
Sustainability of Blue Crabs

Ecosystenrbased management aims to protect the entire ecosystem
as a whole and adopts an integrated approach to ensure the
sustainability of blue crabs and other coastal species. Some key
management recommendations include:

Habitat Restoration and Reconstruction: Restoring critical
habitats such as wetlands and estuaries is essential for preserving the
breeding and growth areas of blue crabs. These habitat improvement
projects support the ecosystem and enhance water quality, enabling
species to continue their naalicycles (Waldbusser et al., 2024).

Monitoring Ecosystem Services: Regular monitoring of
biodiversity and ecosystem services is necessary to maintain
ecosystem health. Protecting biodiversity in coastal ecosystems,
improving water quality, and ensuring ecosystem energy flow are
vital for the sustainability of blue crat@d many other species.
Biological indicators (e.g., water quality, species diversity) can be
used to measure ecosystem health (Seitz et al., 2024).

Management with Participation from All Stakeholders:

Ecosystenrbased management requires active participation from
local communities, fishers, industry representatives, and
environmental organizations. Considering the views of all
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stakeholders in environmental decisimaking processes enhances

the success of management practices. By raising community
awareness, more sustainable practices can be adopted to protect blue
crabs Marchessaux, G., et al. 2022

Strategies Adapted to Climate Change and Global Warming:
Climate change poses serious threats to blue crab populations and
the ecosystems they inhabit. Strategies such as preserving
individuals resistant to rising temperatures and monitoring
populations adapted to leaxygen areas can help build resilience
aganst the effects of climate change. EcosysteErsed management
provides a framework for developing sustainable strategies
compatible with climate changBd@udreaux & Walters, 2024

Education and Community Awareness Programsit is essential

to raise community awareness about the ecological importance of
blue crabs and the significance of environmental conservation

strategies. Educational programs can raise awareness about
sustainable fishing and ecosystem conservation anowad)fishers

and coastal communities, increasing local support for ecosystem
health conservation effortegng et al., 201y

7. Conclusion and Future Research

The conservation and sustainability of blue crab populations play a
critical role in protecting ecosystem health and maintaining

biodiversity. Exposure to environmental stress factors, pollution,

and human activities affects the population dynamics of trales

and their functions within the ecosystem. This study examined major
threats faced by blue crabs, such as pollution, habitat loss,
acidification, and climate change. Conservation measures and
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ecosystenrbased management approaches that can support
population health were thoroughly evaluated.

Future Research Needs and Potential Study Areas

Future research may focus d@motechnological applications and
genetic modifications that could increase the resilience of blue crabs
to environmental stress factors. Additionally, multidisciplinary
research examining the ecosystbased effects of environmental
changes will allow foa better understanding of blue crab population
dynamics and conservation strategies. Studies utilizing ecosystem
modeling to predict future population changes of blue crabs will also
be crucial for revealing the lortgrm impacts of factors such as
climate change and pollution.

In conclusion, sustainable fisheries management, pollution
reduction, and strategies that support ecosystem health are essential
for the conservation of blue crabs. Further research aimed at
preserving the population health and ecological contributiottgf
species will play an important role in ensuring the sustainability of
blue crabs and safeguarding the future health of marine ecosystems.
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kozmeti ko ol arak tanémlanan ¢r én

tamaménén da kesinlikle dojal o |
¥zelli kle kozmeti k d¢gnyasénda Ay
i -1 n; biyobozunur, d a holajik odlmak a | %
czere bir kavram dizisi yer al mal
bileken i-eren kozmetik ¢renloer
Form¢l asyonl ar cil de, sa-a, teérn
mi ner al , bitki sekatnr anlatdidaed e rv g i &
hazéerl anmaktader . 19506 |l erden
bakl ayan bu o6yexi l hareketo il e
ol mak ¢zere doj al kaynakl ardan
i -eri klerin kozmethé&z | & ndy,esrtirnisi
go°r ¢l mektedir. Son zamanl| ar da |
nedeniyle sentetik maddel ere kar
°nem kazanmaya bakl améexteéer. Kns e
bilin-1lenmesi il e ¢gnéldear,i kgoizbme thiikr
doj al i -eri kil hammadde i -eri ki
-ékmekteéer. D¢nya -apénda kozmet i
creéenl eri araséenda doj al kat kel e
denizel biyopolimerlerle birlile zerde-al, al oin
ginsenosi t, hyal uroni k asit gi b
créenlere begyék Il gi duydukl ar é
doj al sréenl erion hammaddel er den
ol dujundan I Kl et medlker dashva dde gl kE
gerektiren devaml é ul akabil ecek
duymaktadeéer . Deni zel kaynakl ar d
kozmeti k sekt%°r¢ 1 -in -0k be¢gyeék
deni zel kaynakl ar ; tlo&t u aBY mAd
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polisakkaritler, mineraller ve vitaminler, enzimler ve biyoaktif

peptitler gi bi fonksiyonel ma d d ¢
Metin, 2020).

2. T¢rkiye ve d¢egnyada kozmeti k e
Kozmeti k sekt°r¢nde faamalat ég°b
T¢rkiyedde cretim Ve pazarl ama
T¢e¢rkiyeododeki ekonomi k geli kmeye
bakém ¢renl eri pazar e, d¢nya paz
her y él ortal ama %10] abl¢g ykonzerké teid}
ki ki sel bakéem ¢r¢é¢nl erinin payeén
edi |l mektedir. T¢e¢rkiyedde pazar |
T¢e¢rkiye menkel i creéenl oer ol ukturr
sekt°rde dojal sabunlaré¢nkaempuaan
boyal ar &, cilt bakém ¢reéenleri, v
kozmeti kl er cretil meye bakl anmé
Kampuan ¢retimi ¢l ke -apénda bir
ger-eklexkxtirilmektedeyti Dyayacaa

T¢rkiyedde begyéek miktarl arda ¢r e

T¢rkiye Odalar ve Borsalar Birl i
(Anoni m, 2018) on y €l °nce T¢
pazar éndaki payé vyaklakeék %1,5
civarénda ol duju g°r¢l mektedir.

1.611 Kkurul tesi s bul unmakl a birl ikt
et mektedir. En fazla kozmeti k ¢r
(263) bul unmaktadeér. Bunu Kzmir
et mektedir. 2017 yel éndaki k oz me

-129-



ve 741,5 milyon Euro iken 2020 vy
2021 yélenda bir °nceki yéla g°°r
ABD Dol ar éna, 2022 yél énda i se

g°stererek 1,34 milyar ABD .Dol at

T¢rkiye kozmeti k sekt?oor ¢ y akl
ger-eklektirmekte ol up, 2022 yel
sahip olan il k 15 ¢l keye yer al m;
sekt°r i hracaténén %80i (108, 2 m
(96,9 milyon ABD dol aré) ABDOGYyeE
Dol ar &) Rusyaodya ger -ekl exktiri
maddel er i ithal ateée, 2020 yeléenda

yél énda %8,7 oranéenda artarak 1
ger kKenklket i r. 2022 yélénda ise Dbir
1,57 milyar ABD Dol ar seviyesine

fazl a ithal at sanayi de kul |l ané
karekemlarda ger-eklexktiril mick (
makyaj \e cilt bakeémeé i -1 n m¢ st ahz
et mektedir. 2022 yeélénda kozmet.i

e
payé alan ¢l keler sérayla Fransa
(%9) ol muktur (Anonim, 2018).

T¢rkiye Odal ar ve Borsalar Birli
(Anoni m, 2018) 2017 vyél énda Dg¢ny

77,6 milyar Euro ile AB ¢l kel eri
mi |l yar Euro), ¢in (43,4 miloyar E
takip etmicktir. 2021 yélé D¢gnya
sérada %4 4, 3 pay il e gézell i k,
m¢stahzarl ar yer al makta ol up, ¢
koku verici maddel er ve karekem
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tuval et m¢stahzarl areée takip et me
yé¢ksek kozmeti k firmal arénén Ol
Lancome, Avon, Dove, Estee Lauder, Biore ve Christian Dior

ol duju bilinmektedir. Tg¢rkiyeodode
Ccil e ve Rosense gibi kozmeti k f
3. Sajlek ve kozmeti k end¢gstrisi
Deni zel organi zmal ar dan cretil el
metabol it ol ar ak yeni far mas?®
geliktiril mesinde kull anél abil ec
sahip doj al i -eri kler ol arak e]j

2008). » yasal arda g¢n¢gmgzde aktif 0 -
olukan bazée yaklanma karkeéeté Kko:z:

kozmeti klerin i-erijinde yer al a
kull anémé, tahrik edici kont akt
fototoksik ve fotealerjik reaksiyonlar gibi yan etkilere sebep

ol maktadeéer (Chen, Guo & Luo, 2

meydana gel en kerekeéekl ekl ar vV e
génegmegzde sék go°re¢glen bakl éca pro

i-in ise °zellikle deniz k°kenl:i
denizel kollajen, siyanobakteriler ve denizel mantarlardan elde

edilen epoksipolisakaritler ol ma
ci |t yézeyindeki t edavpiopgdieai hC
gel di ji go°r ¢l mektedir ( Mi shr a

organi zmal ardan el de edilen biy
nemlendirici, yakl anma karketé
kozmeti k g°re¢negmegneg i yilexktirdi]

bul unmaktadér (Brunt & Burgess,
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Bal ekl ar , kabukl ul ar , yumukak-al

yumukak mer canl ar , tuni katl ar,
bryozoanlar, karidesler, denizel algler, denizel siyanobakteriler ve
deni zel mantarl ar gi bi d &larin z e | <
ana kaynakl arédér (Mishra & Mish
2018) . Deni zel organi zmal ar , i -
doy mameé Kk yaj asitleri (PUFA) ,
vitaminler, antioksidanlar, enzimler ve biyoaktif peptitaryesinde
dejer i nutrasoti k ve kozmes©tikKk
fonksiyonel madde kaynakl aréder
kaynakl|l ar-t paRFr éwiar almtal ar ak ecza
di yet takviyesi ol ar ak hetbisitsvie e n me
fungisit aktivitelerinden dol ayé
yakl anma °nleyici ol arak kozmet.i
-ekKi tli uygul ama al anl aréna sahi
4 Su ¢reéenl eri i Kl eme yan ¢régnl e
alanénda yeri ve °nemi

Su ¢réenlerinin i KI dedramanmaid deomnma g €
bajl e olarak %50 ile %70 arasén
-ékmakt adeéer Kighimura, 2087 BhuirabaryBhagw®at

& Dandge, 2019) . Bal ek ikl eme e
fazl aséene, kemi k, der i, pul ve y
pull ar éndan ol ukan ol duk- a b ¢
ol ukmakt adér (tFéekhlnagr, g2e0Onlebl)l.i kBlue aL
kull anél amamakl!l a birlikte depol
karékma/ at él mal ar eyl a ol @ wel - a C
a-maktader . Bu atéklardaki ni tr
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zamanda alg patlamal aréna neden

seviyelerini azaltarak sudaki y
Kaliteld bir protein, mi ner al , b
amino asit kaynajé ol an biyelvat ekl
-evresel anl amda ol duk- a °neml .

Dandge, 2019).

tevresel et ki yi en aza indiren,
bir strateji, bi yopolimerl ere
kaynakl ardan sajl anmaseé Konusun
(Casadidio & ark., 2019) . Bal ek
ootaya -ékan bu yan ¢reé¢nlerin ko

enzimler ve spesifik proteinler, kitin, kitosan ve pigmentler gibi
yé¢ksek deajidrelkii kbiey@® den¢gkt¢er ¢l me

bil ekenlerin dejerl endir ifdydmesi ni
sajladejeée bilinmektedir (Hamdi &
'l kemi z ol duk-a ©°nemli. Su ¢r¢énl
dejer i bi yoaktif bil ekenl ere sa
sadece géda ama-1é kull anéel déj é
sajl anamamaktader. Su ¢reéenloeri K
otaya -ékan yan ¢r¢é¢nl erden biyoak

-al ekxkmal ar bulunmaséna raj men bu
akamasénda yeterince yararl aneéel a

Su ¢réenl eri kaynakl aréndan el de
késaca kKu kKekildedir;
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5. Kollajen

Kol l aj en, hayvan v¢gcudunda en f a
baj dokusundaki esas fibr°z prot:
toplam proteinin %306u kadar éene
baj, der i, kemi k ve di ] @&kollajenr ganl

tere (AlQi KiBbhnmaka| &017) bakl éc

X1 den ol ukmaktadeér (Cherim &
tanémlanan her bir kollajen fark
yaygeéen formu tip I 2007). |IKallpjenn d i r
kozmes°tikler, fonksiyonel gédal
karket e il a-1ar dahi | -ekKi tli

kull anél maktadeéer (Venkatesan & a
mi ktarda bulunan ve ligwdmedil kaal

yaygén ol arak kullanéelan bir pro
ve nemlendirici ol arak ©°neml:. f
| osyonl ar dahi l ol mak ¢zere bir:
bilekenlerinden birinfilomukahbahk
ol ukturar ak deri deki buharl akma
zamanda havadaki su buharéené tut
Bu durum <cildin yumukakI| é&] éneé a
Kol |l aj en, tép ve f ar pratar®veigbn end
takéyeéece mol ek¢l | er ol ar ak yaydg
Kol |l aj en, bi yomedi kal ve farmas?@®

takeyécése ol ar ak ol mak iczer e,
tedavisinde, hipertansiyon tedavilerinde,o k u m¢ hendi sl
anjiyojenik hastaleklarén inhibi
sargél aréenén ¢retiminde, der i do
bir-ok uygul ama al anéna sahiptir
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yé¢ksek su tutma kapasitesine sah
olukturma °zellijindedir, ayneé z
Kozmetik créenl erde ¢steén biyoakt
yenil eyi ci ol arak g°rewv all mas ék o\
mekani k dayanéml ar e, kozmeti k ¢r
bir avant aj sajJl amaktadeéer (Venka

Kol l ajen genellikle seéejeéer, domuz
deri ve kemiklerinden elde edilmekle (Tan & Chang, 2018; Wang &

ar k. , 2018) birlikte domuz ve s
dinleri taraféendan kabul Taf& me me
ar k., ; Chang, 2018) . Bununl a bir
ayaka] € z hastal é] é ( FMD) gi bi h a
nedeniyle ge¢venlijJi konusunda en
ark., 2017). Bu hastal eddeadilennede
kol l aj en, kara hayvanl aréna alte
Benjakul & Nut hong, 2015) . Suc
kol l ajenl erin, her hangi bir has
sajl ekl e bir diyete uygumlardal mas
kull aném potansiyeline sahip ol
Benjakul &Ki s hi mur a, 2017) . Séjeéer ve
ri skl erinin art mase nedeni yl e,
uygul amal are ile 11gild@ orheair a k
iszerine -alékmalar da art maktadeée
Deni zel hayvanl aréndan ¢(retil en
bi youyumlul uk a-éséndan, gel enek
benzer ol duju kanéetl anméxkter ( F
kol l aj en, kaynajéna bajlé al ar ak
grubu m¢r ekkep bal ej e, deni z an
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deni zanasé, s¢nger, deniz kestan:

hayvanl ardan el de edilen deni zel
kategori ise, balék ve deniz memi
edilen koll ajendir Btal ékeéair day ¢
pul gibi baléek ateéeklaréndan el de
kirlilijine neden ol an bal eéek ikl
eden, mal i yetsiz bir Kkollajen Kkeé
2010; Sionkowska & ark., 205 ) . Kol l ajen bakeémeé
pul vV e kemi k1l er bal ek i Kl eme a
olukturmaktadér (Chuaychan, Benj

-al ekmal ar sonucunda g¢neéegmgzde Kk
kaynakl ar én eharg¢g¢oeduj ukaegsakt

kaynakl ara y°nel menin bir bakka
i nancéder . Hayvansal kaynakl ar
kar makék, zaman al écé ve pahaled
kaynakl arl a kdahkhal akgtcgrka l,d e] ehedna
-evre dostu ol mase, kar a hayva
ajérl ejéendan dolaye cilt tarafeén
herhangi bir dini ve eti k keéeseét
kontrol problemi, biyolojik ki et i ci |l erin ve tok
yok denecek kadar az ol masé, it
d¢kéek ol masé sebebiyle kara hay
(Silvipriya & ark., 2015) . Deni :
kollajen ekstrakte edite k't edi r . Ayr éca dok
bi youyumlul uk =-al éekmalarénda den
g°re daha az sitotoksik ©°zellik
g°sterdiiji sonucuna vareél méexkter.

uygul amal ar |l a absagfnlaant @lf e no |l méb m

--136--



bi youyumlul uk, deni z kol l ajenin
gel ecekte artacajéenée de¢gkegnder mek

Deni zel kaynakl & koll ajen serbes
ve bu sayede <cil't bakém ¢reéegnl er
sah ptir . Bal ekl ardan el de edil er

sékeéel aktéerécé olarak kozmeti k ki
(Chen & ark., 2018; Venkatesan & ark., 2017).

Deni zel kol l ajen kozmeti k endg¢st
déekenegl mektedir . Yakl anma kar kKkeét
sahip ol up, neml endirme etkisi y
kull anélabilir ve UV étkaédnélrar éknoa I
i -eri kli mal zemel er , mi krobi yal
yaral é dokudan nem ve ésé kaybeée
(Berillis, 2015) . Deniz kol l ajen
bil eki ml er. ve O%zeVvankltegrime, by o
k°kenine gere farkl él ek gosterr
form¢gl asyon i -1 n dojru kol |l aj e

karakterizasyon uygulamasé ve Kk
(Alves & ark., 2017).

Bal ek pul u kar asal hayvanl ar én
bil ekenl ere sahiptir, ancak dal
i -ermektedir. Ana bil exkxenl eri pr
ve keratinden olukan protekeker.
%7000 ni |, hi droksiapati't i se %30 ¢
sahiptir. Bal ék pulu koll ajeni,

2017) . Li & ar k. ( 2 Haldhur@an i n

cinerascens6ndan kozmeti klerde potans
koll aj en ekstraksiyonu vV e kar é
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-al ekxmal ar énda, kozmeti k uygul am

ol duju sonucuna var él méxkt ér . H
(Oreochromissp.) pulundan elde ettikleri kollajenin tip | kollajen

ol duj unu vV e bu kol l ajenin géda,
kull anéma uygun ol dujunu g°%°ster:H
medi k al al anda bi yomateryal ol ¢
derisinden kollajenlede et ti kIl er i -al exmal &
farmas®°tiKk uygul amal ar i -in iy

var él.. mékt ér

Sun & ar k. ( 2 00tedchronMsi niloticlisderisingen a s €
el de ettikleri kol l ajenin biyom
izere uygun ol duju sonucuna var
Pogonia cromis ve Archosargus probatocephaluspul ve

kemi kl erinden izole edilen koll a
bi yomedi kal ve eczacél ék wuygul am
belirtilmixktir. Si o nBramasaks#ralis& ar
derisinden el de edilen koll ajeni
sécdglkelnén i se kozmeti k uygul amal a
var él mékt er . Bal ék pulu dékénda
ve balék arteéeklaré haricinde di]}j
edi |l mektedir. Veer ur aj Do&teuthis k . (
singhalensis deri sinden el de edilen ti
ve farmas®°tik end¢gstrilerinde ki
ol duju sonucuna var él méxkter . S

Yarémadasé Baté Kéyeéel aréekndtanr leelrc
(Leucoraja naevus, Nezumia aequalis, Etmopterus spp, Galeus spp,

Scyliorhynus canicupa der il erinden ¢retiler
end¢gstriyel al anl ar da Kul | anéme
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var él méxkt er . | swariya, Vel swamy
(Lagocephalus inermjsderisinden elde edilen kollajenin memeli

kol l ajenine iyl bir alternatif

ol ar ak kol l ajenden ol ukan bal
©zelli klerinden dol ayé kozmetik

bir -al ekxkmandak | alkekl | Bpgn il e

kozmeti kl erin cilt nemlendiric
dejerlendirilmicktir. Serum f or mg¢
nemlendime et ki si sajlarken, kremleri
daha et kil: ol duju sonucuna var
i leri ki akamal ar da, °czelli kl e t
daha aktif hale gel dii7j.i gor ¢l mg
d¢kgkzda kollajen hidrolizatl ar é
potansiyellerini g°stermik, ciltdt
kaybéenée azaltmekteéer (Guill er me,

6. Jelatin

D¢nya jelatin ¢greti mi b¢e¢yéek oran
ve seéejeéer kemiiji gi bi hayvansal

me me | i ol mayan alternatif hayvan
gi der ek °nem kazanmaktadeéer. D¢ n
créenl erinde geni K kul |l anéme, be
endi kel er i de g¢ndeme getirmekte
Musevilerde domuz kaynakl é& ¢r ¢nl
séjer kaynakl é erén t ¢ket memel ¢
hassasiet |l er il e d¢nyada vejetaryen
yer al maktader . Jel atinin geni K
sreticileri araseéenda hammadde
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hammaddel er e alternatif ol abil ec

arakteéereéel maséna y°neltmicktir. ¥z
sanayi yan ¢ré¢nlerinden jelatin
& Zorba, 2018) . ¥zellikddaeke jlkdmd g

yapéménda ve tabletlerde bajl ayeé
Pazar payénén ve talebinin de ar

T¢keticilerin sajl ek konusunda d
yakam tarzé tercihlerinin gidere
-apeénda yaj veya kol esterol i - e
sahip jelatine ol an t antakJyelerimie ar
y¢ksek protein i-eriji, ekl em ve
yararl aré nedeniyle yakl é yeti«kk
jelatin i -eren takviyelere y°nel
Geda &end¢strisinde daha -ok jo°I
amacéyla yojun Kekil de kul |l anél
fotojraf-eéel ékta da °neml i f onk
end¢gstrisinde °zellikle et ¢rén
tutma kapasitesi vV e dengesini S @
(Borderias & ark., 1994) , Il a-
ol masée ve istenilen kxeklin veri
ve hacimlendirici ol arak kel l ané
ol ukturamamaséna r aj men; mi kr oen
sekt®°r¢nde Kampuan vVvb. yapeménd:
2003).

Jel atin hayvansal yapékteérecel a
domuz, séejér ve -o0ok az ol arak da
ve baj dokul arénén kaynateéel maseé



alma kabiliyeti, kef faf | el ol ut
hazménén kolay ol maseé, sécak su
al maseée gi bi hususiyetleri sebebi
(Schellmann, 2007).

Jel atin, fonksiyonel ve teknol o]
yaygén kull aném al anlaréendan bacxk
ol mak ¢zere saydaml ék, renksi zl
dol aye, il a-, t ép, k o znndeat i § e nvi &
uygul ama al ane bul maktadér . S«
hidrolizatl ar é czerine yapéel an
osteoarthritis gibi kemi k hast al

belirtiimektedir (Beynen & ark., 2010; Boran, 2011).

Jel atin serumlarda (plazma i kamn
kaps¢l |l erde, vitamin kapl ama

tabletl erde, daml al ar én sreti mi
macunu ¢reti minde, mi kroorgani zm
ol ar agke,r s¢¢grret i minde ve yeni gel i
yaygeéen ol ar ak kull anél makt ader .
koll ajen ve jelatinler, sa- ve
°neml i fonksiyonl ar i cra eden
hidrolizat | ar & su bajl ama kepigeanalisu e si n
kaybeéeneé azal t mak vV e der i yi iy i |
setlerine ilave edil mektedir. Je
kérélgan teérnaklarén tedavi si Vo
amaceéeyl a supl ement ol ar ak pazar
2006) . Bal ekl ardan el de edil en
jelatine kéyasla d¢kegk prolin (P
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sahip oldujundan oda sécakl éej énd
korumaktadér (Boran, 2011).

Kl 'k -ajlardan beri cretilen ve |
T¢e¢rkiye dahil pek -ok ¢l kede do]
dol ayeseéeyla t¢gketi mi de séneérl an
da yaklakéek 400 bin tigenbunon daar én

yakl akék % 650 i nin Avrupa y a
'l kemi zde yeéelda 5000 ton civarén
da tamamé it hal edi |l mektedir. Kt

cretim kapasitesi ddh@elimekteamcakyd | o
¢l keden T¢rkiyeogeOstaoel pnal éni ge a
Sadece Kstanbul 6 da faaliyet g°s-
yéel da 1000 t on j el atin kul | and:¢
sekt®°r¢negn geéegndeddaj a omi I ceil rait li me ki
2011).

Daha -ok karasal hayvan ve ateéek
yéellarda deni z créenl eri vV e at é|l
cretil meye bakl anmeéck, dana | el at
dana hastal é] e) daha geéevenld o o]
t ¢tkiemi nin (domuz jelatini: Ksl am
ol masé nedeniyle son yeéellarda al
g°rmeye baklamekteéer (Jamillah &
20009) . Ayr éca, Su ¢r¢egnl eddb52)at e k|
kol ajen i-ermesi ve el de edilen
crenl eri kaynakl e jelatinin ©°nem

2006; Nagai ve Suzuki, 2000).
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Jel atinler Son zamanl!l ar da -0k

bi yomedi kal gi bi uygul amal ar da
D¢nyada Jel ati n, daha -ok séjeér
atéekl aréndan el de edi |l mektedir.
jelatnle r hem ucuz hem de ayné kévam
eksiz jellextirici, dengeleyici,
°czell ikl eri onu ticari géda ¢r ef
end¢strisinde en yaygébi keki aBnel
kull anél maktadeéer (Rakhmanova et
D¢nya -apénda ¢retilen jelatinin
15061 il a- sanayi, % 100u fotojre
alanl arénda kull anél maktader (To
jelatine olan talep her .sTalepe dy¢ :
yéeksekl i g jelatinin de fiyat e
arteéermaktadeér. En yaygén Kkull ané
kat ke maddesi E441 ol-Bankg,A99®).i | i nm

7. Kitin ve kitosan

ok sayeéedaki polisakkarit araseéen
bul unan organi k bil exki klerdir
omurgaseézlarda ol mak iszer e, kru
k¢eti kel l erinde, bazée mant aré ar da
mayal arda bul unan, yery¢gzende se
doj al polisakarittir (Hamed, ¥zo
ar k., 2016) . D¢nyada her y él k
mantarl ar taraféendan yaklakek 1¢(
Muxi ka & ark., 2017). Kitin ¢ret
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bakl eéca yenge- Ve karides ol ma

k¢eti kel leridir. Kitosan, kitind
polisakkarit olup (Chen, Guo &
ol uktur ma, met al iyonl aréené «xel
©zelrl igkilbei bir-ok benzersiz ©°zel|
grup, (i) 1T kincil hidroksil gru
reaktif gruba sahiptir (Jimtaisong & Saewan, 2014).

Kitosan, amino gruplaré ¢zerinde
-%z¢é¢ngr t ek katyoni k pol i merdir
kozmeti kl er ve eczaceéel éktaki - 0|
bul unmaktader ¥zelli kle kitosan
potansiyel ve mevcut wuygul amal ar
edi |l mektedir. Toksi k ol mamaseé V
antimikrobiyal aktiviteye sahip
yenil enebil ir vV e d¢ K¢k mal i yet |
kull aném, ila- takéyécé sistemle
tar ém, biyoteknoloji, bi yog°rg¢gnt
kozmeti k, gen daj ét éemeée, protein
tekstil end¢gstrisi gli @n | aroekn ak aspa
(Casadidio & ark., 2019; MauriciB8 nc hez & ar k. ,
Shariatini a, 2019) . Ayné zamand:

doku rejenerasyonu, bakteriyostatik ve fungistatik aktivite gibi
biyolojik fonksiyonlaregshhi peal

da tespit edi | mi ktir ( Kaczmar ek
ark., 2017).

Anti oksi dan, antimikrobiyal,
aktivitelerinden dol ayé, géda ko
paketleme ve iyi film oluktur ma
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antimikrobiyal film ¢reti mi gi b

(Younes & Ri naudo, 2015) . Kito
organociva bilexikleri topl amak
at ek sul ardan uzakl akt ér mak -
kaps i t esi , asetilasyon derecesind
genell i kle asetil miktareéndaki a
Bir-ok araktéermacé taraféndan, Kk
ol arak test edi |l en palanwligimegrladnin, a k t |
karacijerde ve kanda LDL kol est e
ol duju bildirilmektedir. Kitosan
ajérleklaréna ve deasetilasyon

radikallerini temizleyerek antioks$anlar olarak etki eder. Daha

d¢kéek moleke¢gler ajeéerl ékl é kitosa
Ve kardiyovask¢l er hastal ékl ar c
belirlenmiktir (Kim & Mendis, 20

Kitin ve kitosan, temizleyici, koruyucu, nemlendirici, antioksidan

°czell ik sergil emel eri nedeniyl e
kull anél maktader. 21. y¢zyéelda,
i -in sayésez faydaya sahcapp ol me
gel mesinden dol ayeé, kozmeti k ¢r ¢
artek meydana gel miktir (Casadi ¢
banyo | osyonu, yézZ, el vegceout Kr e
Kampuan, sabun vb.), sa;ngekpat e
koku giderici, anti kol estrol Ve
maddesi amaceéeyl a kull anél makt ad
Seventekin, 2009). Kitosanén Kkoz

pozitif ye¢kl ¢ ol masé sedjelbaryaralkn
keratine benzer yapéseé sayesinde
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et ki si sayesinde ciltteki yakl an
bajl ayéceé °©zel |l i-gkllzer ib° Isgaeyleesriinndde
yajJlanma ve °demi azaltma, vyaj] b,
yékl ¢ yaj mol ek¢l |l erine Ieadpri anar
yenil eme ©°zellif]i sayesinde yar s
kozmeti k sekt?oor g i -in zarar| e

bozul ma, cilt ve sa-ta olukan m
onarma «KekIlinde séralanatikligilrer (|
ajérleje y¢ksek olan kitosanén t
cildin esneklijini ve yumukakl éej
Guo & Luo, 2017) . Kitosan S
kull anél abil mektedir. Al koine ve s
gel mektedir ( Ki m, 2012) . Ayneé

nemlendirici, ultraviyole éekeéenl a
temi zI|l eme creéenl eri gi bi kozmet
uygul amal ar é; kor uma, absorpsiyc
gibi cildin temel fonksiyonl ar éné
2019).

Kitin ve kitosan, doku rejeneras
koll ajen sentezini uyaran ve hen
doku m¢ghendislijJinde, cilt yer.i
yaygén kKekilde kull anélGhaanam& d ér

ar k. (2016)6nin farkl e krustase
sretilen kitosanlarén ticar.i ¢
fonksiyonel °czell i kl ere sahip 0
sayesinde doj al géda hatlér imaidnr
kull anél abil eceji sonucuna var el
yenge- kabukl aréndan kitosan eKk:
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yapt ékl ar e -al ekxmal ar énda, part
| e
I

yeni yi ci olarak farmas®°tik end
°©zel i Jinden dol aye at ek su uy c
aktivitesinden do!l aye kumaxkl!l ar d
engeleyi ci ol arak tekstil endg¢stri
var él mexkter . Luki towat. & I ndran
uygul anan yar a iyilektirici a |
kitosan/ kol l aj en membr anl ar én s
- alelkanr énda, en y¢ksek y¢égzde su
d¢ K¢ Kk or an i se kitosan/ kol l aj er
edi |l mi ktir. Bal ek-él ék ve i kKl eme
kirl il ijini °nl emede °neml . k a
var el m&ty@ar & ar k. (2016) ma v i y

ettikijitodanén antioksidan ve anti
g°re kitosanén sentetik antioksi

vV e i nsan vV e bal ekt aki pat oj en
antmk r obi y al aktivite g°sterdiiji
& Mau (2008) yenge- kabukl ar én
hidroksil radi kall eri ni gi der me
°zellijinden dolayé géda katkeée
kull agélemak i yi bir antioksidan ¢
Benhabiles & ark. (2012) kari des
kitosanén antimi krobiyal aktivit
Escherichia coli, Vibrio cholerae, Shigella dysenteriae
Bacteoides fragilis ki t oZalmanéllatyphim@ium ar i - t ¢n
t est edi |l en bakteril erde bakter

var mékt éeéer .
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8 . Mi kroal g yajlare

Al gl er , okyanusl ardaki en bg¢yeék
creticileri olup deni zel organi z
fotosenteti k aktiviteler:i nedeni
ol arak ©°neml:i bir r ol onyiliklexir (Ve
mevsi msel deji kKimlerinin séneéerl é
mi ktarda ham madde ekstraksiyon
bitkilerinden daha ¢stegnder ( War
fotosentez il e génecx enegr Eshar
Ki myasal ener ji Abiyol ojiKk ol a
adl andéreéelan belirl:i biyol ojik f
Keklinde depol anér (Ariede & ark
Kekil de organize edi Immikk oahglteern
karoten, C, A, E, H, B By, Bs ve B vitaminleri, astaksantin,

polisakkaritler ve -o0oklu doymameé
i -eriji kaynakl arédéer (Suleria &
proteinler ve dijemt lmarkradahiel nall
farkl e biyoki myasal bil exki kler i
gi bi fizyol ojik fonksiyonl aréené
met abol i tl eri cretirl er. Uuv r ad
sécakl ek dej i ki kl iikllerri guveya f-aa
kokull arénda ise ikinci/l met abol
polisakkaritler, proteinler, a mi
Kkincil metabolitler i se pi gmen
vitami nl eyoaktf maddeierfire Algletdé bulunan lipitler

arasenda yaj asitleri, gl i kol \
(Pereira, 2018) . Genegmegzde, - a
mi kroal gl er den cretilen yaj as
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dojrudan kull anéména y°neliktir.

asitleri ve di] e-alerk,iamioksidah vielntibi | e
enflamatuar aktivitelere sahiptir. Ek olarak, lipitler cildi su

kaybéndan koruyan neml erroldrakrda c i v
i Kkl ev g°rebilir (PereifBaya20h8) t
ciltte doku onar eéméeneén uyar &€l ma
sretiminin artmasé gibi etkilere
edilen yajlar, béwaok bircarir potink
ol arak kabul edilir (Huang & ark
asit i-erirken, kahverengi ve ke

dokosaheksaenoi k asit -linblenkk@éndan
eikosapentaenoik asitevdokosaheksaenoik asit, insan fizyolojisi
i-in °neml i3 olagn acsmeadeaeri dir . Y é
Crypthecodinium cohnii(%2-6 kur u Thijawstochy@ilam
aureum(%6-7 Kk u r u Sehjzazhytriutnkimacinuif@e5-15 kuru

aj ér | 8dhizochyiien mangrovéid e -@ %1 Xur u aj é
y ¢ ksek mi ktarda dokosaheksaenoi |

olarak aktif bilexkimlerd:i sayesin
Ve mantarl ar é °1l d¢r me kabiliyet
g°rmektedir. Antg alkisp dahg&lzebi il
yakl anmaséndan, génekten kaynak
mel anom, der i iltihabé ve <cilt
korunmaya yardémcée olur (Anis, A
Uzun zincirli -oklu doymaméek vya
czerindeki sajlekle etkileri ne:
czerinde -exitli -alékmalar yapeé
°czel I-iikhea&l eoni k asit, ar aikiagitoni k

(EPA) ve dokosaheksaenoi k asit |
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doy mameé Kk yaj asitleri (PUFAOGI a

-ekmektedir. Bu yaj]J asitlerinin,
dijer ot oi mm¢n hastal ekl ar , i1t
hastal é]é& ve kanserin °nl ekilimes:i
ol duju bilinmektedir. Al gl erden
°czell ikl e, akne, cilt yakl anmas
bozukl ukl ar vV e hastal ekl ar iz e
uygul amasé bul unmaktadeér. Yaj |
tican | extiril en i1k heterotrof

Crypthecodinium, Schizochytriwme Ulkenidd d ér . DHA bakeé

zengi Crypthecpdjnium cohnit ¢ r ¢ nden hekzan Kk
h¢creleri par -al ayép ekstrakte e
beyazl at ma, Kur ut ma Ve koku gi
antioksidan ©°zellikte tokoferol

antioksidan ©°i7élalviekteakil etr ko fsd rad
ve son ol arak standart %4 )0ile w/ w
yéeksek ol ei kil ay-i-eji yajJ] énén
yajlar esas olarak bebek mamal ar
ark., 2017; Borowitzka, 2013; Waigark., 2017).

Mi kroal gl er t ek h¢egcecreli, renkl i
dol aye kozmeti k uygul amal ar i -1imn
Mi kroal gl erden el de edilen akt:i
kull aneéel er , l ekel eri ° nlemgeller, has
cildin nemini korur . Mi kroal g

yenil eyi ci ci |t bakém Lcréenl er
kul | anélAnmtadsdiraveeChlorella ek strakt |l ar én
ol arak dejerlendirilen citaddrake
Baze kozmeti k creticileri kendi
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Kur mukl ar deér ( LV Mbbuis ( Witom){Frangde n n e ¢

Chlorellavulgari®t en el de edil en ekstrakt
uyar er , h¢cre yenil enmesi Ve |
(Dermochl orell a/ Fransa) (Kim & a
ekstraktlarénén kombinasyonu kul
czebkleklsahip ol dukl ar e bil i nmek
vecudunun plazmaséna benzeyen ve
negfuz etmesini sajl ayan kdamyasa
dol aye <cilt i -in faydalara sahi
derinin nem dengesinin bozul masé
gel ir vV e bu durum yakl anmaya s
mol ek¢ll erinin °nc¢gse¢ ol aerdil i nol
Transepider mal su kaybené azalt
meydana gelen Kkuruluja engel ol v
i pit matri ksini koruyarak cil di

& Burgess, 2017).

Yajl arén yokluju ©cilt ve sa-ta
Omega3veomegdb yaj asitl er.i vgeCocutta oo
(°zelli kle EPA ve DHA) dékar édan
-exkitli veegceout fonksiyonl ardignén
Mi kroal g ekstraktlarée kozmetik
créenlerinde sékl ekl a kull aneél me
karatenoidl er ve yaj asitleri 0 |

vitamin ve mineraller, astaksantin gibi pigmentler ihtivaektadir.
Arthrospirave Chlorellae k st rakt |l ar é& kozmeti k

bakém ¢reénlerinde yerini al mék
ekstraktlaré i-erdikleri bi yoakt
antioksidan, yumukat éce, pi gment
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gzalte torbalarée ve siyah hal ka

etkiye sahiptir ( McReynol ds, 20
olarak y¢z ve cilt bakeém ¢réenl e
canl andeéer éce bakem ¢r¢emilderit,ahyu
°nl eyici olarak) Dbulunabilir. Ay
s a- bakem ¢r¢egnl er i Atdrespirabe arbulelt de
edil en protein bakéméndan zeng
yakl anmasénén belirtil gaparwveinceenge
-l zgi ol ukumunu ©°nler (Protuline
Chlorella vulgarise k st rakt e i se, ciltte Kk
b°yl ece doku yenil enmesi ni vV e l

(Dermochlorella, Codif, St. Malo, Fransa). Son zamanlarda,
Nannochloropsis oculatad an késa ve uzun sg¢r e

sekélaktéerma °zelliklerine sahip
Ksvi - D.aglinddvdea n , h¢cre proliferasy
uyarma yetenejine phahiigphtbial nbak e
i ki yeni créeén piyasaya séer ol mgkt
algler, deriyi rejenere etme ve

°t¢reé¢ gézelli k enstitel eri taraf
amaceyla T¢dkkyaodaygen odl ar ak K
i -eren kozmetik ¢renlerin -exitl
2010).

Genel olarak, omegd - okl u doymamék yaj a .
l inolei k asit wve I|Iinolenik asit
asitleri transepi der mal s u kayb
sahiptir. Yaj/su em¢gl siyonlraér é,

su kaybeéne °nl emek I - i Laminéaria r m¢ |
ekstraktl ar e kull anél mak iczere
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kull anél abi | Makothordpsis ah¥pnej doj u

mi ktardaki l inol eni k asit nedeni
Couteau & Coiffard, 2017) . Al gl
sreti mi hal en | aboratuvar akKama s
keyasl a, daha fazl daWPadFlAésna kk alr té
daha basit yaj] asidi ekstraksiyoca
kol ester ol i -er memesi , b¢yek °I -
ve b°%cek ilacé ve aj érn mewanal iy
gel memesi gi bi -ok daha °©°neml.

2015). Corinaldesi vd. (201 Bchizochytriuny aj é nén ( DHA,
omega3 vy aj asitleri) yumukak doku

koll ajen ¢retiminin uyarél maseée °©
Borowitzka (2013)Schizochytiummd a DHA mi kt ar én é
rapor etmi ktir. Daesang Corpor e
Schizochytriums p. 6 da domi nant -oklu doy

DHA C22:6n3 (%49,1) ve C22:5n6 (
EPA C20:5n3 miktaré %3, dominant
pal mi ti k asit Cl6: 0 ol arak bel.
Schizochytrium mangrov@ini n yaj asi di kompoz
mi ktaréné inceledikleri -al ekxmal
heksadekanoik asit (C16:0), dokosapentaenoik asit (C285 n

DPA) ve dokosaheksaenoik asit (C2283n DHA) en bas

asitleri oltrar ak belirl enmik
Mi kroalg ekstraktl ar e, yajlareée
ve/ veya antimi krobiyal aktivitey

Crypthecodinium cohnive Schizochytriums p. 6 ni n al kol
ekstraktl aréenén antioksidan akti
bu ekstraktl ar én yéksek anitoks
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sonucuna var él méxkter . Antioksid
(TAC, DPPH, RP) antioksidatif fonksiyona sahip TPC ile pozitif bir

il i kki si ol duju ve b°ylelikle s
kull anél mak ¢zere wuygun ol dukl ar
yaj é, biyodi zel creti mi I -1 n umt
kabul edil miktir (Kuan vd., 2019
czerine -aléekmalar#® yojkiuul awoé§imaen
asitleri, °©zell ikl e 18 olerskrabiton a'
transepider mal su kaybene (TEWL
Yaj/ su em¢l siyonlareée, ciltte suy
°nl emek i - i n f or m¢ | e€amipada ° zmi exrtii,r
sékl ekla tercih edilen bir bilekcxk
kul I anél abiNamnochloropss e lyl¢éikksleek, | i nol
i -eri kl eri il e dikkat -ekmektedi
9. Sonu-

Bu -al ekma, sajl ék vV e kozmetik
kaynakl arénéen kullanéeména il i kKki
kaynakl arén sunduju biyolojik, e
vurgul amexkter . Su ekosisteml er|
bil exi kl eri n, °©zeil3l i kdje &iltalj emi, ,
karotenoidler ve polisakkaritler
créeénlerinde -ok y°nl ¢ uygul amal a
Bu bil exi kl er, cilt Jnflamatuare y i c i
antimi krobiyal ve yakl anma kar«ké@

sajl ek hem de estetik bekl enti
takéemaktadeéer .
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Bununla birlikte, bu kaynakl ar én
kull anélabil mesi i-in -exitli zo
talep ve séneérl é& doj al kaynakl ar
zorunl u kel maktadeéer . Buna l baarjélna i
s¢rder gl ebilir Kekilde temin edi
s¢re-lerinin optimizasyonu ve - €
°neme sahiptir. Ayr éca, biyote
mi kroalg ve biyosentetiykgeéepr aeekml
kull anél masé bu al andaki baskeyeé
Sajl ek vV e kozmetik end¢gstrileri
kull anémé, sadece ekonomi k fayd
Zzamanda -evresel s¢rder gl ebi L ir
katkeda bulunabilir. Deniz ve ta
-ek i iy, yeni |l i k- crén gel ik
sunmaktadeéer . Ancak, bu pot an
dejerlendirilebil mesi i -in disip
araktermal ar gereklidir. ¥zell ik
bil i mi ve end¢gstriyel tasarém gi bi
sorunl areéen -°9z¢l mesinde ve 1inove
etkili olacaktér.

Gel ecekte yapélacak araxkter mal ar
biyoaktif bilexkiklerin fonksiyor
Kekilde ortaya koymasé bekl enmek
sajl ek hem de kozmeti k endwestri
-evr e dostu sréenl erion gel i ktiri
Zzamanda, su ¢réenloeri kaynakl ar ér
et kil er g° z °ne¢gne al énar ak k ¢
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ol ukturul masé ve politika yapeéc
gerekmektedir.

Sonu- ol ar ak, su crenl eri kayn
end¢gstrilerindeki potansiyeli,
uygul amal ar é Ve s¢rder el ebilir
Kekill enecektir. Bu bajl amda, ge
hem de Eosi stem sajl éejéneé kor umayé
yakl akémla inka edilmelidir.
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BYL! M

Deni z Salyangozl arénda Ye

Esin ¥ZEK¢EI

Girik

D¢nyadda ku anda 8 milyardan
°n¢gme¢gzdeki 30 yeél i -inde insan s
beklenmektedir (UN, 2023Knsan n¢gfusunun ar to
taleplerini karkéelamak i -in doj a
artermexter. K¢resel géda tal ebi
artmaseé bekUNBRhekoOea@ilyp . D¢nya n,
-ojunl uju hayvansal gédal ar é t e
vejetaryendir(Har gr eaves & ar k., 2021) .
hayvansal protein kaynakl aréneéen
eti, séjér eti, Kuzu et.i viealb al €
afetl er vV e habitat dej i ki kIl i ki
kaynakl|l anan yéksek yem maliyet|

(Knudsen, Zengin & Kocak, 2010; IFarm, 2012; Cao & Li, 2013;

iIDr . Ark. G°r. Munzur |[niversitesi
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Maday, 2013; USDA, 2013l Hay v ans al proteini C
yaj orane d¢ K¢k yeni protein k
ende¢gstril eri i -1 n bir zorl uktur
(Mason & ark., 2014).

Mol l usca (Yumukak-al ar) Kubes
sularda yakayan t¢rl erden ol ukur
sonra iKkinci b¢yeéek hawvdnmnustcap Ikwll

dert temel sénéefa ayrel eéer: Pol yr
Cephalopod4E k ma n 1953)6dér. Yumukak-
kabukl u canl el ar é, mi dye ve ist
ahtapot, kal amar ve m¢grekkep bal
(Cooper & Knowl er, 1991) .siyefiu mu K &
araktéeréel mék ve besin dejerleri
- ek mi(k¢taijrel t ay & ar k. , 2011; ¥ :
Yumukak-alar y¢ksek kaliteli bes
edi |l mi k ol up, bir-ok te¢greg, mutf al
(Ab Lah & ark., 2017) . Yumukak - @
yé¢ksek protein kaliteseneddepkl |
i-erijine ve y¢ksek oranda -okl u

bajl edéer (Nichol s &lsaé&eElliot,2002)1 9 9 8 ;

Sal yangozl ar , Mol |l usca «Kubesi
Gastropodl ar yumukak-al ar én en
yakl akeék %8 0 ' i(Ponder & | Lundberg,r 2008). a r
Salyangozlarén v¢gcudu; besl enme,
i -er emnyalkakkésmé ile sindirim, d «
organl arénén yer al déj éAyréeocagaar

savunmal aréné ol ukt ur aHickendnée&r bir

ark.,, 2008).¥ zel |l i kl e deniz wve tatl é s
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kabujun i-ine -ekildijinde kabuk
oper kul umaagwdwmridleave bir kor ume
g°rev yapar ve salya(Hickmanl|&ak.e Kkur
2014).Yeni |l ebi lir késém, yakal é aya
ol ukurken; sindirim késmé, orta
birlikte i -(Hickneas & atke, B008).1 u K ur

Deni z créenl eri; hem y¢ksek ka
bul unmasé, hem de PUFA' Il ar , mi
vitaminler gibi dijer besin madd
(FAO, 2010) . Bu besinler v¢gcudun
veyldame, beyin ve si n(Hosoms Yoshidg mi [

& Fukunaga, 2012P UF A6l ar ar as @8)daDHEP A (
(C22:6n-3) , deni z ¢r g8l graijn sk it | kea 9 id

i nsanl ar i -1 n b ¢(Pwaksort, Blaek& Moasg, € ma k
2012).

Yumukak-alarén -ok -exitl:i PU
(Smoothey, 2013)P UFAG | ar arasenda3 uyzaijn z
asitlerinin sajl ekl e bir besl e
d¢ Keéngl endégade d(inri.3 ) -6v e( noi nés)iteiayina |
dengel. i °]1 - ¢de al éme, kardi yova

hastal éjvéenédi jerrt riiltti hapl aré ©°nl
(Simopoulos, 1991; Milinsk & ark., 2003; Mahaffey, 2004;

Mahaffey, Clickner & Jeffries, 2008n-3 ve r6 y aj asit
yumukak-al ar taraféndan sentezl e
al gler gibi besi (Fbsterd8 Hodgsoh, d998ha |l ar
Ya] asi di i-eriji, yumukak-a tg¢r
pop¢l asyonl aréendaki adkal dgajl iavmmeH ta
lreme d°ng¢seé¢ Séraseénfizgolojiktmlep r | i
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de zamansal deji kKime ve <cinsiye
bulunabilir (Brazao & ark., 2003)Y u muk ak - al ar én be:
b¢yeéek °1 -¢de deji ki kli k g°sterir
kokul |l ar e Il e besl|l enme reji mi
(Periyasamy & ark., 2011).

Salyangoz eti, ©°zellikle prote
doymamék yaj asitleri ol mak ¢ Z €
a-éséndan Salenwgnagqazlrar én &steén e
ol dukl ar e Ve alternatif bir g €
kull anél mal ar é i -1n muazzam bit
ge°r ¢l maAkgtrediar . sal yangoz et ve mt
sajl ék yararlaré sajlayan biyoak
kull an8bhbhpahgozl ar géda ama-1é&
hay vanl ar I -1in alternati f besin
oynamalsaagamngozl ar , °czelli kle te
czere ~-iftlik hayvanlarénéen diy.
gel eneksel protein kaynakl ar éneé

salyangoz unu veya salyangoz eti
ol ar ak bikr (Qupteaa&nKédnal, 2024).

Knsanlar, binlerce yéldeéer saly
h©ol © bir-ok Avrupa ve Asya ¢ kel
Salyangoz en -ok Fransa'da tg¢ket

lezzetli bir yiyecek olarak kabul edilmektedir (Milinskaik., 2003;
Qunfang & ark., 2004).
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Lipitler ve Ya] Asitleri

Lipitler, bitkisel ve hayvanse
organi k bAyr&c&)] egtdi serin ve yaj
suda -°z¢gnmeyen, ancak eter, b e
-%z¢celerde -°z¢gnebilen biyomol e

Tocher, 1989; Bromage & Roberts, 1999).i pi t |l er , 1
organi zmal arén en ©°neml Biyolejker j i

enerji i-in depo ve takéma madde
organi zmanén dékénda koruyayxe bi
komponent. ol ar ak h¢gcrelerin

©zgell ¢ ¢nde vV e doku I mme¢nit

oynamaktagéetlarin yapélaréendaki
yapée takéne ol uktur mékteeaddeée k|l g G
asitlerinden olan 43 PUFA'daki eikosapentaenoik asit (EPA, C20:5

n-3) ve dokosaheksaenoik asitin (DHA, C22:@3 1) i nsan sa
a-eéseéendan ol duk-a °nemli ol duj u
Okumuk, 2000) .

Ya] asitleri, bir-ok | ipagin t
asitleri; bir ucunda metil grubu
ucunda kar bo KSangdnt, Tocher B 8ell,i2008Yraij r
asitleri doymuk (tek bajl é) vV e
ol mak ¢zere iaynogurku byaajaya fil télrer |
yapeélHOeke& | | Ddbgdnamek yaj asitl e
dizilimlerinde kar bon atoml ar é
i -er(ibrlseory & BMgpkak¢ll9ge&pkabannd a
atomuve24 - i ft baj bulunan yaj asit
asitleri (PUFA) , 206den fazla ka
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bulunan vyaj asitlerine i1ise y¢ks
(HUFA) adé verilmektedir (Sargen

Ya] asitl eri suda -°z¢nmez, h ¢
bul unmayép, dijer l i pitl erBue Kkov
nedenle lipitler, enzimatik ve kimyasal hidroliz ile dokulardan veya
bulundukl aré Yafl earsdetn eayr évl¢écru.t
sentezlenememel erine g°re de es

ol mayan (endoj en) yaj asitleri
Esansi yel yaj asitl er i-3ve w6 rydaejn f
asitleridir. Yaj asi di portagaf i | i

konul masé a-éseéndan (ShrgeptgTiochér & e m t
Bell, 2002).

Deni z Salyangozl arénda Yaj] Asi di
Cookia sulcata

Cookie sulcata Turbinidae famil yase
Zel anda'nén her yerinde bol mi Kkt
tereder . Bu salyangozl ar , al gl el
(Mason & ark., 2014).

Mason & ark., (2014)C. sulcath da doy muk yaj] a
(%44, 4) ve PUFA (%34, 3) oranene
asitleri MUFA (%12, 9) oranéné i s
C.sulcata da tespit edilen bakl éca ya
steari k asit (C18:-6)Yyedokasapamkaenib ni k
asit (C22:5 n1T3) ol up, topl am vy
ol uktur &Rt adédm.de baskén ol arak
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pal miti k asit (Cl1l6: 0) (ke¢-¢ek ve
%27, 3 ve %22, 6) vV e stearik asi:
salyangozl arda s eéeQlaeiéky| asi%8, 1Cl&
ve b¢yék salyangozl arda séraseéey
MUFA ol Bmkbaskén PUFA i se, -6pr aki
(k¢-¢k ve be¢egyeé¢k salyangozlGrda
sulcatda nén yenilebilir-3keenfmgagaaskt
b ul un m&ayangaz . boyutunun palmitik asit (C16:0) ve

linoleni k asit (C18:3) konsantrasyor
sahip olduju g°r¢l megktegr (Mason

Turbo militaris, Lunella undulatave Lunella torquata

Sars&«l yangozl ar é& ( TTurbobmilitanisd a e f

Lunella undulatave Lunella torquata , insan t¢¢keti mi
yumukak-Sdrae&ckdésal yangozl ar é -0] L
miktarda bulunur (Joll, 1980; Smoothey, 2013; Saito & Aono, 2014).
Japonya, Kore ve ¢in'"de sarék s
dejerlidir (Chen & ark., 2004; M
& Last, (1999) taraféndan "insan
biri"™ olarak tanémlanméxkter.

Ab Lah & ark., (2017 ) Avustralya'nén deni
gastropodl ar é nTarbo nilians Lunella unqulatg n ¢ n
velLunellatorquatda MUFA i -erijinde °nemld.i
toplam vyaj asitlerinin ortal ams
bel irl eAm «d ke r STHMilidarise he ( %4 1) ; PUF/
L.undulata da ( %46) ol duk-a yaBe&k ol
ya] asitleri orane, yajle gédal a
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g°st erTgmiltariste nT 3/ n1 6 yaj asLtl eri
undulatad da 1lL.lofuatieda i se 1, 36 ol ar ak
bu dejerler insan sajlEim g Elsémn
SFA i -inde baskén ol arak bul unan
l ignoseri k asit (C24:0) ve stea
t¢réende de en y¢ksek seviyede bu
Dokosapentaenoi k asit (C22:5 nT g
dokosadienoi k asit ( &k22as2 tni1(620 :vE
birincil PUFA' |l ar Talrdi ak daenémpl
sajl ekl e bir insan diyetinBu dOhi
-al ékma, sarék salyangozl arénén
kaynajé ol masé nedeniyl e, sajl é
potansiyeline sahip oldujunu ort

2017).

Rapana venosa

¥neml i bi r de nRapanasvanogasmsglove u o |
ekonomi k a-éeédan giderek artan b
2017) . Muri ci dae Ra wendsgy Jaorya a al
Deni zi " nden Tayvan'a kadar wuzana
bir yeértécé dEmngz& aska 20923Ekagisteanu d u r
czerinde olumsuz etki yaratan, °
terl erinion azal maséna neden ol a
Protein, aminoasit, st elemétibre vi:
tada sahiptir ve hem géda hem de
R.venosnén yumukak g°vdesi, kabuj u
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farkl e ve¢gcut par-alarénén kull an
ge- mi K e(Luo & ark.,2Q17).r

Luo & ark., (2017), Rapana venosa ¢ r ¢ nd e yeni |
dokul ar én y ¢ ks3ek yani ktasridla , n °z
eikosapentaenoik asit (EPA) (C20:8)ve dokosaheksaenoik asit
(DHA) (C22:6r3) i -er di jJi#/M3 veajd ¢xgikdibi c
sahip ol duj unR. vegdsésrnt é&ermr mii ktii rf.ar k
kéesméendaki (et ve i- organ k¢t e
(C22:0), heptadekenoi k a9t ha€il?
ol mak ¢zer e, °neml i far RIvénbsak | ar
eeinin yaj asi di!'SHAAj6RegkdMMUFAXG 7, 2
3200gkgtPUFA i ken, i- organ k¢tl esi
g kg! SFA, 160,1 g kg MUFA ve 292,8 g kg PUFA olarak
belirlenmicktir. SFA' |l ar araseéend:
°cz¢tende en bol bul unan vyaj asi c
(séraseéeyl a 15%, R6vensee tli7rn7d e/ we Kkig-
k¢tl esSi PUFANn i -eriji seér alolargkl a 20
bel i r | Brnembseettiirn.de ki EPA ve DHA k
séraséyla 68i,Kewve 5By8dg] &rgl er i
(séraseéeyla 1P0ddhaey dkKs 8k gb/nkgmeé K |
3 yaj] asidi ordane@semndee siE+r age g a @
(Luo wvd., 2-6/m37 )y ajD¢axssikdin or ane,
hastal ékl aré ve osteoartriti °nl
(Yu vd., 2015; Yang vd., 2016)n-6/nr3 y aj asitlerin
oranda ol duju bir diyet, er kekl
artt ewilhamswvd.j2011) Bu nedenl e, et ve i
de i Rapanavenosanén i yi d e@ingBe lyearf miaks ik
oranéeéna sahip olduju g°r¢l mekted
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Hexaplex trunculus

Deniz salyangozu olaklexaplex trunculukuzey Afrika'da,
°czelli kle Akdeniz ¢l kel erinde ya
ve ekonomi k a-édan gi dH.trenéulu® nem
Muricidae familyaséndan deni z ga
b¢e¢yekl ¢ktoe bir d e n H.ztrunsuug yisam g 0 z u
t ¢ket i mi i(Zarai & ark.,201l)aneéel ér

Zarai vd. (2011), Hexaplex trunculuset i ni n yaj
bil ekimini %33, 44 SFA, %9, 84 MUI
belirl eMiagl easdi d. profilleri, P
i -erijinden daha y ¢ k s®8HA olardk,d uj ur
palmitik asit (Cl16:0) (%6, 21) ve
pl andMUdF&@Ar i -eri sinde, en b¢yeéek bi
(C18:1). Araxki-@pn{%lashb9®) (C26: 4dn
o | mu KSalyamgoz etinin EPA (C20:5-3) (%7,76) ve DHA
(C22:6 r3) ( %8e,r8i4k)| eir -i °neml d¢zeyd
2011).

Hemifusus ternatanus

Hemifusus ternatanys ¢i n'in doju ve g¢l
Japonya'ya kadar ol an b°l gede y:
cm'ye kadar wul akabil en (Bhidipst&é c é L
Depledge, 1986)Bu deni z salyangozl ar é,
maddesi ol arak satél maktadér ( Xu

Tang & ark., (2016)Hemifusus ternatanus ¢, r ¢ nde k¢l t
dojal gruplar araséndaki SFA, MU
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bir far k g°Helik greptaidastearik asit (C18:0) ve

arakidoni ké6asyt¢kg€ROkadnsnant rasyol
K¢l t ¢grde H ematakusi rdiol] eard ol anl ara |
°]1 - ¢de daha yé¢ksek sevi-9ceveer de

dokosapentaenoik asit (C22:5-3n) I - e Hamiikk deniz .

salyangozu grubunda da en bol bul
(C18:0) ol muktur. Hem k¢gltegr hem
yé¢ksek MUFA, o I-99'tir. Ker kigyiuptakiy CH 8e K
PUFA, EPA ve DHA seviyeleri, den

asitlerinin bir diyet Kang&alk,eé ol
2016).

Sonu -

Salyangozl ar én besin °czel l i k!
czerinde yapeélan -al éxkmalarl a ar
salyangoz sekt°re¢gnegn geli ktirilm
Salyangoz gi bi yeterince dmejerl e
insan ve hayvanlar i-in geda ol a

arakteéerma yapéI|Masos&arkg 2004¢. k me kt ed i

Yaj asitlerinin dajéel éméené etk

vV e sécakl ekteéer. ¥zelli kle or gée
organi zmanén fizyolojik ve metab
i -erijinden etkilenir (¥z-1i-ek,
Farkl & deniz salyangozu t¢rlerin
fazla -alékmaya i htiya- wvardeéer.
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BYL! M

Bal ékl arda Yaj] Asitl eri

Nermin KARATON KUZGUN 1!

1. Giri kK

Yajlar canl & organizmanén en ©

asitleri de yajlaréen yapéetakeder
yapé elemané olarak vya ©bilexkik
bul unurl ar . Yajl ar én ki myasal y
bul unmaktadeéer . Ancak bu el ement|
g°sterebil mektedir. Lipidlerin

°czellikleri i nsan sajl éejéne etki
Lipitlere deji ken farkl é r°zel|l
i -erdi kIl er i yaj asi di mi ktarl ar
2016) . Bitkiler ve hayvanl ardan
yapél méktéer. Yaj asitlerinde gen

IMunzur ! niversit esibopooEa43¢1802 nl er i Fakg¢l i
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met il grubu sonra wuzun hidrokarhb
grubu bulunmuktur. Buradaki karb
ise hidrofobikt izri.(CHeQDEO( H)f 0od dng 1
Karbon atom uzunl uj-4an€&€dlg@rel ymralf e
zinciri,6-<1 0 Co61l u ol anl a22 oC@d&lau zalnanlrdr

zincirli olarak adlandéreéel érl ar.
besl enme de °nemkaontuedaer yeekal
genel de -ift karbon atomu ve bir

bul un méaknira,2&B6AKksoy, 2020). Doy man
doymuk (Al kan) alifati k yapeéeda
asitlerdir ved8 -Ojamdmk | ia- erai rLl6er
kar bon snitesi il e sentez-26di | m
arasénda dejikim g°Psterebil mekte
yaj asitleri i-in °rnek verecek
margoleik asitleri sgabiliriz. Organik asit grubunda bulunan alifatik

karboksil:i asitlerin, hemen hem
durumda | ipidlerde Dbulundujundart
Yunancab6da aleiphatos denen, al i
a-eék znlnacmé&na gel mektedir. A- ek
hepsi il k kez yaj d@Osemirtil2®6)i nden e

Ya] asiti mol eke¢l ¢ 1 -erisinde
T C sayéseée altéedan az ise ké

1 C s a yle isetortebzincirli (Kaprik asit, Kaprilik

asit, Kaproik asit),
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T C sayese 12 den fazla ise
steari k asit, pal mi ti k as

ol arak gruplandeéeréel ér .

Yaj asi di mol ek¢l l erinin aki/l
doymuk yapéda ol mal ar éna, dal | ar
zincirli ol mal ar e konfig¢rasyon!
°zelli klerine g°re biyokimyasal,

deqgtiirebil mektedir.

11Doymuk yaj] asitleri

Doy muK yaj asi tl er iHnQ@ elaral e n e |
g°sterilir. Kimyada al kan grubun
metil (CH3) ve sonunda ise karboksil (COOH) grubu mevcuttur.
Genelli kle zincirlerinde -1ift k a
homol og seri adé verilee Vpajybasi:
tek baj i | e bajklaaynnmaénkat ém o kvtea | dh o
artték-a artarken, buhar basénc
bozul mal ara karké ol duk-a dayaneé
noktal ar & da8 aarrtaasné.nddGay svalyaeé y @] 4 a s
sécakl ejéenda séeveée halde olurl ar.
hal dedir Doymuk yaj asitleri S
ajérleje arték-a -°9z¢nme azal ér.
oranda kar éckkaabpirliilri.k Kvaep rkoa pkr,i k a
-%zéengr . Lauri k ve daha fazla C
-%z¢énmez (Bakoj | u, 2018) . Doy mu
séralayabiliriz;
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1 Kaprilik asit T Laurik asit

9 Betirik s 1 Palmitik asit

T Asetik asit T Araxkidi k
f  Kaproik asit { Stearik asit
 Kaprik asit {1 Lignoserik asit

1 Miristik asit T Behenik asit

(Demirci, 2016)

l2Doymamék yaj asitleri

C zincirinde farkl é& C atomlar é
baj bulunduran yaj] asitdcalrandeéarogyl

ve doymaméxk yaj] asitleri ki myasa
Doymamék yaj asitleri bul undurd
akajedaki Kekil de gruplandeéerél ab
T Monoen: 1 -ift baj bulundu
T Di en: 2 - ft baj bul undur a
T Trien: 3 -ift yaj]J bulundur
T Polien: 30ten daha -ok -1 f/1

(Bakojlu, 2018).

Doymamék yaj asitlerinin zinc
mevcuttur. C atomlaré arasénda
sayéda C atomu bulunduran doymuck
d¢k¢k derecelerde ergime yapar.
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|l i pidl ere sévé olma °zellifji k a

sahip fakat -0 ft bajl arénén yer.i
izomer |l er ol ukur (Ol ei k asitte
asitlerinde -1 ft b a {C+CGC=R) ttakix v e
ediyorsa bu yapéya konj ¢ g€=Cyapé,
C-C-C=CR) séral anméksa buna izol en
asidinde konjuge yapé yer al éyor
ve bel i dal ga boyundakbi exgapas
ol an yaj asitleri havadan al dej
olukturdukjundan yapésénda bul un
ve bu olay ile daha -abuk katel a
yaj asitlerinde mevcut reakbiymu - i f

verdijinden dolayé her yaj] asidi

mevcuttur. 100 g yaje yada asi di
ifade edil dijin de iyot sayéseé a
yaj asitleri k e n d i(moriounsaturiatetékln d e |
doymamék) ve PUFRAoKIpw!|l Jauaymamark ay ¢
ol arak i kiye ayreéelér ve -ift baj
bajl antéelé tek baj én pozisyonu
yé¢zden, -venbggnikn dren fazla -ift ba
il k -1 ft bad vvecalktt@ecé skambon a
grubunda baj-6aomaeégyl a@@8dden dah
ek olarak ¢(-ten fazla -ift baj i
HUFA (Highly Unsaturated Fatty Acids) olarak isimlendirilir
(Sargent vV e ar k, 2002) . Doy mam
séralayabiliriz;
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Bir -0 ft Birden f az

1 Palmitoleik 1 -erenl er
asit 1 Linoleik asit

1 Oleik asit 1 Linolenik asit

1 Elaidik asit T Araxkido

T Er¢sik 1 Timnodonik

asit
1 Klupanodonik
asit
1 Nisinik asit
Bazée yaj asitleri hayvansal

hayvansal yapeéelar met il grubund
pozisyonl areénda -0 ft baj ol uxkt
kaynakl ardan al éeénmasé gerekl: i o |
gibi asitlee Esansiyel yaj asitleri d
saydejemez yaj asitleri kl asi k
Gé¢negmegzde yapéel an -al ékxkmal ar da;
yapélaréendaki met il grubu sonr a.
yapéda sedtjpeizl amemk karbon zinc
belirlenmiktir. C zincirindeki k
3. karbon b, 4 . karbon 6 ol ar ak
grubundaki C ise yaj asidindeki
nolamk adl andérél ér . ¥ veya n C
bakl ayar ak da sayeéel makt adéa . Bu
l i nol en3 kveasdlt@ivkapsasi trl er i yap

gesteril mektedir (Aksoy, 2020) .
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2. Bal ékl ar da asidefil ar ve yaj

Bal ékl arda yenil ebiin2b &olksda
deji kebil mektedir. Bal ekl ar i-er

%26 den daha d¢kék ol ur sa
1%2-%4 ol ursa AZ YAJLI,
1%4% 8 ol ursar YAJLI

%86 in ¢zerinde olursa ¢O0OK
ayrélabilir (Stansby, 1982; Ackm
Bal ején v¢icudunda farkl & bl ge
dajel ema sahip dejildir. Bal ékl a
kas i -inde, karacijerde ve kare
(G¢lyavuz vd. |, 1999) . Y ajridinde bal é
k¢recikler olarak depol anér ve ©°;
kasl arda ve y¢zge-ler yaj] orane
kas yapéséna sahip ol an yaj] séz
dejikimler ile etkidenmkbuklr yAG
1989) . Karén késmé bilindifiji gi
kesémlareée i-erisinde dun en yajl
bulunan yaj orané da azémsanmay e
Demir, 2011) . Genel brkhé kKasg¢ka
m¢erekkep bal éjé ve k°pekbal éejeé
depol anmékteéer (G¢glyavuz vd. , 199
Omega3 yaj asitleri bakéméndan
°ozel Iiiknel echi k asite (ALA), EPA

--195-



hastal ékl ara karké koruyucu etk
-al ékmada belirl enmixktir (Jung
2010) . B uEikogapentdeaaik asit(EPA) ve DHA
(Dokosaheksaenoi k Asit) y°n¢gnden
ar z et mektedir Ve Kardi yovaskgl
géenl Bkgdegs8 bakéméendan zengin ba
kabul g°rm¢gkt¢r (Psota ve ar k.,

2l1Yajl aren Dajél éméene Etkil eye

Bal ékl arda yajJ miktaré ve dajé
farkl el ek g°sterir ve ayneé tg¢rde
ve yaka bajl e ol aragk® sdar € mielmhe |
(Ackman, 1989).

21.1. Mevsimler ve ¢reme g°-1eri

'l reme g°-¢ yapan bal éklarda vy

ol arak dejikebil mektedir. ¢a- a,
mevsi msel yaj dej i Ki mi -ok geni |
Salmonidae, Cyprinidaer € y ay €én bal ej é ail e
bal ekl ar én iSreme mevsiminde nel
et mektedirler. Bu g°- esnasunda
ettiklerinde, y¢ksek mi ktarda en
yaJ] orané gemeiik-ienagal éeyapam kat
bal ékilmar se g°©°- °ncesinde -0k vyg¢

esnasénda b¢y¢k oranda azal ma g°
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212.YakKk ve cinsiyet

Gen- ve yavru baleéeklarén yaj r
il erl edik-e yaj oranénda bir a
yumurtl ama ©°ncesinde yaj mi kt ar |
esnageneali enerji ve¢gcuttaki yaj

b¢e¢yéek bir yékem meydana gelir (G

3.Ya] asitleri ile 1ilgili yape

Yapél an bi A. Beyeri°é&kxnneekd ae,r i nde e
mi ktarl arda bulunan yaj asitleri
oleik asit (4,6N0,3 mg/ 100 g) Ve
mg/ 100 n g) ol muktur (Tanakol ve

Hal il ojl u ®acaok hlyghreda 4thgt | € s u
formlaréenén farklé dokul aréndaki
-al ekxmada bal ékl arén ayné diyet|l
il e yaj asitlerinin etkilendif5j.i
alfalinolenik asit, Eikosapentaeik asit ve Docosahesaenoik asit
domi nantteéer .

Karnivor bal éklar ve omurgas é:
DHA ve genelli kle EPA"dan daha f
besinler dol ayéeéséeyl a da3 OHAK OS ahe
eikosapentaenoik asit (C20:83n EPA) ve Linolenik asit (18:38)

daha fazla mevcut ol ur . Tatl @ su
i-in y¢ksek oranlarda araxkidoni k
ar k. | 200 3; Si kor ski, 1990; Ok um
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Diyet il e al énan b3'lereshyesindei PU
°czelli kle kalp krizi arasénda zé
kardiyovask¢l er rahatseéezl ekl ar ¢
ol dujunu yapélan araxkt ér mshilvar i |
ark., 2008; Hu ve ark., 2011).

Moralez da Silva ve ark., (2008) Parkinsona yakalanan
hastal arénda bal-8kayanpmadvanhéeémdan

et ki si yapt éj] é vV e dijer baze [
kull anélabilirlijini ortaya koym

Kzci ve ar k., (2011) yapméck
kraker °rneklerinde yaj asitl eri
Bu araktéermaya g°re ay-i-eji yaj
' inol ei k asit hari - tem yalj as
bul mukl ar dér .

Neiva ar k., (2011) i Ki d¢ K¢k
oranl aréeneé kull anar ak keyeéel mex
krakerlerdeki r6 yaj asi di mi ktar éné,
krakerlerdeki 6y aj asi di seviyesinden
belirlemiklerdi

G- mez Candel a vV e ar k., (20

-al exmal arcmepad Omagma@& nén d¢kKek t
ol dujunu vurgulayéep bazé yazar/l e

ol masée gerektiji wvurgulanmékxkter.
Kar at on Kuzgun (2019) ; yapmeé
Luciobarbus esocinusf i | et osunun yaj asit]l

Filetoda bakl éca palmitik (21,58
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mg/ 100 g), oleik (23,87N0,86 mg/ .

g) ve linolenik (5,23N0,63 mg/10

4, Sonu-

Bal ekl arén i-erdiji zengin bes
bakéméndan °neml i bir dej ere S
¥zell i kl ede baléeklarda ve su ¢r ¢
yaj asitleri il e °ncelikle depr e
tansiyon gi bi p ek - ok hastal ék
besl enmesinde bulunmasé zorunlu
bulunan vyajlarén yapésal °zel |l ik
asitlerinin bul unduj u bu yaj a ¢
bilinmesi ana - | anar ak bu der | eme bir

tutmak amacéyla yapeél mékteér .
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BYL! Ml

Aj etal Ki r 1*i | i i

¥ z ZeE N C KARNIR !
Suatk ENGE L

1.GKRKKk

Aj ér met al , son zamanl arda sé
cevre kirlilifji ve canl éretallera 2z al
veya yaré metaller i -in kull ane
yoktur . Bazeéel ar é yojunluj a, b a z
ki myasal ©°zelliklere, bazélaré d
sénéefl andérmaseée yaphag/.c BEdhted n ofl az
metall er ajér met al o lisaa jadatalk a b u |
* Bu -alELma Erzincan Binali YEIdErEm |
ai t " Y¢ kTseezkd ilnidseann s¢, r e t 20288 9L6t i pr. o j Cea | rElLmrea
Erzincan Bi nal i YEI dEr Em [ niversitesi
taraf Endan destekl enmiLtir. 5 L
1 Do- . Dr ., Erzincan Binali. YEI dEr Em | n
Be Il ¢ mg,
2Bi yol oji ¥Kretmeni, Mustafa DoKanrn Anad:

000248181707 suat.sengul@windowslive.com
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atomaj ér bakéehmad&lsieérzlein ol an t ¢m met
met al ol arak sayélabilecek 606t a
y ay g é rbilirerderi dgnMn, Fe, Co, Ni, Cu, Zn, Cd, As, Sn, Pb,

Ag ve Seb6dir (¥zbolat & Tul i, 20
met al Ve aj ér metall eri Ba kit i
metallerinilk k ul | ah @ myl aapn@emesicamve seramik

¢ retvesnibor ul Ancakdsénayi devrimi ile birlikte bu
met all erin kul | &ayakleéa @miktard&#&a éw e d
metalk ar ek mabépaol muktur (Yavuz & S

Sanayidevrimininar d ém& afaa;, r eeinmy j i kayr
olarak fosil y a k € tylog rbenr e k ikludd anél maseé n
-evresel bozul mal ar a bg g d¢ahek edlemu k
emel odmadabndkiadnngesacraunl ar éna y
nem verilmemiktir. Ancak 1960" I
una bajlé i klim ve -evre dejiKi
e -evre Kirl i1 17 il e ekonom
orgul anmaya baklwppmémri@ryoEkanb
(1N o O O O vV e s¢rdegrelebilirlik
cre-lerinde daha temiz teknol o]
Bu bajl amda, gelikmik ¢l kel er ©:
-evreye duyarl é& ¢retim sistemler
ol an cl kel er temi z t @ kedeniyle j i | e
-evresel bozul ma pahaséna ¢retim
Sanayi | ekme, teknolojik il erl eme
olumsuz etkilerd o] aveéemrvr ozl nyalsasé makt a,
kirlilik hezl a artmakthdérdo] HA
kaynakl ek iededélarlekirlenmekteve bu kirlenme bitki,
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hayvan vV e i nsan sajl ejene besi

etkil emektedir (Art armn0l9)d. , 2015,
Bu derleme- a | & Kk ma js matallean,su, b a Ivé ksan
czerinde etkileri il e bu konu ¢z
Su, sadece insanlar i-in dejil
t emel kaynajé olan -ok ©°neml:. b
geli ken sanayilekme ve teknol oji
yalnézca toprak ve hava HKiirflii Idie]

yarat makt ader .

Radyoaktif, organi k ve inorgar
karékarak su kalitesini bozmasé,
Akarsul ar @ mé z deniztemiz] year ki amm ekonomi e
a-ésendmhi pirezkeonlgoijni ye sahip su ka

son zamanl ar da, i nsanl ar én bil i
nedeni yl e, bu kaynakl ar ger i d
kirliliklerlkal hakka@&dékrar k8yadaki

ki myasal ve biyolojik kirleticil:
kirlilije neden olan kaynakl ar d:
b¢yéek ol an ve periyodi k tabl oda
bilinemldjegrdimet Bu el ementl er , -
deni zIl ere ulakarak kirlilik ol ucx
aj ér me t al |beikerek démiza ¢ & k I @ ltollsek &tki d a

yaratabilir. Aj ér met al | erokn -0
canl éenén sajl éklée b¢gyeéemesini vV e
toksi k etki ve birikim olukturar
takénabil ir. Sul ardaki aj ér met a
yaygénl éjéena ve - eKi ttlaikkeirgso @ e b
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ort amennatalerku¢ r ¢ nbhietr ki, | er ve hayvan

depo edilir. Bu metallerin insan
bir-ok akut ve kronik zehirl enme
al éce sul ardaki i norgani k kirl il
bal éklsairl aimai muyu ol arak kull anél
hayvanlar i -in zararl e ol abilir.
et kil er, °trofi kasyona neden o]
end¢striyel, t enli larimls aultoplamaa | earesée | I
atmosferyoluylag ®° | ueéakiaml i I i kl er gi bi f a
et kilenmektedir. Bu nedenl erl e,
bili msel ve -evresel anl amda 11g
sonucunda, °zellikle y¢zeysel su
giderek atm kt ad ér . Aj ér metall er, s u

toksik,k a | véholéniktardabulunankirleticilerdendirve biyolojik
birikimilek o ns ant raastymarkltafa&r ay & Akt o
Al has, 2007; Orwu-0jlu & Bayhan,

Bal ekl ar, ajéer metalleri -evre
deril eri aracelejeyla altakayeéecd
proteinlereb aj | akeayolayka dokuve organl ara t
bur ada met al tutucu proteinl
konsantrasyonl ar a ul akabi | ir. S
potansiyeline sahip oldukl ar énda
r ol oynar . Bal ekl ar , sol uenium i
solunga-1I|ar é araceéelejéeyla ve¢gcut |l
vaséltaasséuyl ar daki aj er medamildzely de
al amsahipsao | ulangekeri,s ol unum suyu il e t e
metall erin s¢rekl i olarak v¢gcud

bal ékl arda en sék g°re¢len zehir|

--207--



met al |l erden kaynakl anér , bu ned

ol duk-a °nemlidir. Aj éz yoluyl a
ince bajeérsakl arder. Sindirim vy
yoluylav ¢ c wdaay €1 ar ak zneden olur;donen, er e
a | é pehinh maddeninmi kt avetéenrapangel eder . Bal

derileri de sucul ortamdatoksik maddeleremaruz kalarak, bu
maddel erin deriden emiKd-mihk, 201!
Kaptan, 2014; Kalay & ark., 2004).

Kn s aajd eetaller,organizmayaa | &alunumve deri

yoluyla al énabilir. Eser miktarl
yavack atéel dekl ar é I -1in zamanl a
ul akabi |l ir. Al endeéekl ar é yol, bil
toksi k etkilerini b eudunabesnizinciriA] €r
solunum veya der. temasé yoluyl
met aboli k faaliyetler i-in gerek
s a ] ¢J zeekr alumsliztkileryaratabilive® | femaneden olabilir.

Bu dur um, aj eéer metall erin i pit

yapél aréna bajl anarkaky nwad(d¥atbtea .alk i
& Tuli, 2016; Yerli & ark.,2020).A] enet al | eri n i nsail

etkileri Tablo 16de g°steril mi«kt

Tablol.A] &etallerininsandae t ki | edi J i organ v
A] &etal Et ki |QCegdn ve Sistemler

er a

Kur KRb)n Sini, Bokal D&ihakw
Sindirim

SistemleriGe | i kQrgargae |
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Sinir Sistemi, Bo kK a ISistérm'J

Kadmiyum
(Cd) ' r eme
Sistemi,SolunumSistemi
B a k(@uj Sindirim Sistemi
Krom (Cr) Baj é k édistemik BoKk a
Sistemi,
SolunumSistemi
¢i nEn Sindirim  Sistemi, Hematolojik
Organlar,
SolunumSistemi
Kobalt (Co) Dol akém ve Sol
Ge | i kQrgardaeHematolojik
Organlar
Manganez Sinir Sistemi
(Mn)
Al ¢ mi n Ge | i kOrgardaeSinir Sistemi

(Al)

Deri,

SindirimSistemiKar aci j

Arsenik (As)

Ka r a cSinjr 8istemi, Solunun
Sistemi

Civa(Hg)

Sinir Sistemi,B 0 K a $Sidtemim
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Kaynak:ATSDR 2021
2.AJ | RETALLER

Kur kundo(jRbd)a, organi k ve inorgal

ekolojik sisteme en -ok zarar v
toprakta, suda, havada ve¢, nl ¢ k hayatta kull art
icréende farkl @& oranlarda mevcut tu
maden sahalarénda -ok-a bulunan

ol mayan kur Kk unmkK élehodhd B thoya, glekirik
ve petrolat ekl are ve pestisitler ar a

karéekabil mektedir. Kur kun, birkan
d¢zgweé ditgksiketdigaparKur Kk en km s i y ak, b
ve fizyolojik durum gi bi faktorl
kurkun Dbiri ki mi akut zehirl enme
-ocukl ar da iselgonibzehirlenméleered elg©r i | i J i
ajee dik hastal ékl ar e, °T renme
basénceé y¢ksekl i ] i, pegbisbrentarak s
y ol a-abilir. Knsan kanéndaki k u
i Kl evl eri de bozul abilir. ¥rnej
azalabilir, anemyg¢ld aelké&lbvdbdyin, ka

hasgrré¢ | lreabtitla r-,ocukl arda °1 ¢m mey
Kara, 2018).

Kadmi yum (Cd) , doj al bir el en
mevcuttur . Oksijen, kl or veya k¢
mi ner al Kekl inde bul unur . Kadmi

kadmi yum s¢l fat ve kadmiyum s¢l f
k°m¢r ¢bbee ggi bi yamd@d d g ffoprakivenkaya
t ¢r | @adaonidsea i - er i r . Kadmi yum axkéi
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ve piller, renklendiriciler, metal kaplamalar ve plastikler gibi pek
-ok aWuwlnldeenél makt adér (ATSDR, 20
yapéda dojada bil exki k oltaksikirk b ul

Kadmi yum, i kKksubomukageédasngara du
fosil yaketl ar, kabukl u deni z h:
al akeml ar gi bi kaynakl ardan i ns:

Havadan duman ol arak y¢ksek oran
akut p n©° mo ne a& ki csi ©j deergibi © | ¢ metkidr ortaya
-ékartteje, maruziyet s¢gresinin
yanet ki ol ukturduju ve olukan hasa
bil diril mekt edapo nWydnadenh rddied®) .
kirl enmi k 200k ii & je@drzehirlenmesind a jolarak

kemik v e b°obr ek hast al egkegd nmgne zy &k aC
zehirlenmesinirena - & k n e jKroniki Qd zehirlenmesa k c i | e r
ve prostat kanserine neden ol abi
kaybe ve koku alma bozukl uju gi
2007).

Bakér (Cu), -evrede doj al ol ar
havada bulunan bir metaldir. Bak
bitki ve hayvanlarda yakamsal bi
hayvanl ar y e me , i -me ve nefres é
al mal edeéer . Bakeér, -ok y°nl ¢ Dbir
-eki tli Kekill erde ¢retilir ve Kk
kuruwla&kedy dael| BB2densonray a p € | sadedea r
baké&ralpd anmexkt éer . Bakeéer alar vee ¢ a [
musl ukl ar yapmak i -in dijer meta

t ar md alaakk ¢dibibitkihast al ekl ar éné tec
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su arétma i-in ve ahkap, der i Vv
kull anél é&r (ATSDR, 2021) .

Krom (Cr), dojada bir-ok yape
el ementtir. Kromun -exitli endyg¢ s
krom (V1) t er ¢, p asr et n gre pRidepit ak a
kul | &y e ke .

(rrir) ter ¢, cam yapeménda ve
kull anéeébiél ekiKkloenr i ayréeca, vef ot o]
derii k | gbnaanlardak u |l | aAmcaklkerroom bi |l exki ki e
a-éséendan potansiyel ol arak zar :
bil eki klerinin solundujunda vey
olabilir. Kronik maruziyet durumunda, solunum problemleri, cilt
tahri ki, Dblaisegikis alj g ko eriedemlahilia
Bunedenl e, kromlu bilexiklerin it
séke kurallara tabidir. kiKilkom ay
kaynajé olabilir. End¢gstriyel k a
doj al su kaynakl|l aréna veya kanal

kalitesini olumsuz etkileyebilir (ATSDR, 2021).

¢inko (Zn), nor mal b¢yeéeme ve
sahipbir mineraldirvey a k | 30@enzimdebulunur. Suda ve
yemlerde - o kaz miktarda o | magerékir. Suor t améndak
araktermal ar , -inkonun y¢ksek do
da uzun sg¢reli etkisiyle zarar
bi yol oj i k s Qyrrrad eynaeanahlesucld sisterlardeki
fazlians®gre , faaliyetleri ve kentl ecx
ve -ekitli sanayi tesislerinden
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Kobalt (Co), kayalarda, toprakta, suda, bitkilerde ve

hayvanlarda bulunan doj al ol ar ak
u-ak motorl aréneén, méknateéesl!| ar é1
yapay kal-a ve diz eklemlerinin
crendeni kul |l anél er . Kobal't bil exi
boyal aré renklendirmek i-in kul/
i -in kurutucu olarak kull anél ér .
ama-1lar i-in SCwlltahledimakkagaeanane
créenl erini sterilize et mek, kan

radyasyon terapivsgédaplaarset i & K é¢nrle
kul |l 8a6el eeébbi ve bi lkiurhd glgonaineakt é
yarésénén radyasyo5Rdpnaéave YCoy ma ne
y a k 12729€& k¢ rbemay, a% ra enir (ATSDR, 2021).

Manganez ( Mn) , bir-ok kaya t¢
olukan ©bir metal di r . Saf mangan
ol arak ol ukmaz. Oksijen, K¢ kert
birlexkir. Manganez ayréca organi
karbort a birlextirilebilir. Yaygeén
arasenda maneb ghidyax e kmaiwvedae d
benzinlerde bulunan bi r yaket kat ke m ¢
metilsiklopentadienil manganez trikarbonil (MMT) bulunur.
Manganez temel bir eser elementtire sajl ek I -1n
Manganez, tahell ar ve tahell ar
maddel eri nde bul unabilir vV e -ay

miktarlarda bulunur (ATSDR, 2021).

Al ¢minyum (Al'), yerkabujundaki
el ementl erl e, °©zel |l i bkilikke bulkunsiri j e n,
Al ¢ mi niyuenrmenarallerdenmetal haline getirilir. Suyun
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i -inde de K¢ - ¢k mi ktarl ar da al
metalinin rengi g¢meKi beyazdeéer
ve tavalar, wu-aklar, dék cephe k:
créenlerde al ¢éminyum kull anba ér .
sertal ¢ mi aly ameé mlap ma kséeik-ldarg lea met al
karekteéeréelér. Al ¢{minyum bil exi ki
ferén kapl amal arénda al ¢mina gi
(ATSDR, 2021).

Arseni k (As), yerkabujunda yay

el ementtir. Arseni k, karbon ve hi
bitkilerde organik arsenik bil et
birlektijinde 1ise inorgani kKAharade
korumak amacéyla inorgani k arsen
Abasén-1la ikKlemeko i-in Bakeéer k
CCA ABDOedleu!l | ana&meak!| anél maz; anca
kull anémlaré devam eder. Organik
i-in pestisit olarak kullanél eéer

Knorgani k céva (Hg) bil exki kl el
gi bi el ementl erl e reaksiyona gi
genell i kle beyaz toz ya da kris
bil eki kIl eri i se céevanérmenkagralygrein
ol ane, met i | céva, esas ol ar ak
organi zmal ar tar af édahdhtmziac gwvbat i | i 1

- = A

k¢-arkgani zmal arcémigkrt eatr tiei@)®atalikd ti ir .

céwvdas écakl eéjénda kol ayca btaikar | a
céva, ker el maméck cilt taraf enda
sécaklbiepahdnS éackaskrl.tethekh aar, lasaram a

Céeva buharl ar é renksi z vV e k ok u:
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yardéméyl a geré¢lebilirler. Céeve

aygétl areéenda, di K heliumll iapinén éea
metaldir.C & v abnaébne | e k i k leeargii ,ni c ial-amak av &
iyilektirmek i-in kremler ve mer

3.SU, BALIK VE KNSAN ! ZERKNE AJI
ETKKSKYLE KLGKEKLYRMALAR

3.1.SudaA ] @etallerin Etkisi

Canpol at (2001) , taraféndan
yakalananCapoeta capoeta umblaal ek t ¢rl eri nde \
bazé ajér metallerin (Cu, Fe, M
d¢e¢zeyl erini arakteéerméxklarder. Ya

Cd ve Pb su °rneklerinde tespit

S° n n{20tl),Karasul r maja&)'ramtdllai r | i | i J i [
bunun ér mak czerindeki i stasyon
anlamak i-in 5 farkle istasyon s
boyunca su °rnekl eri a Cuna&nkMner . A
Pb,Ni, CdveFea] ér metall erinin miktar/l
et tijJi vermhetréklhul aaejegé&r |l endi rm
arasénda aj ér °mednlli- &dedellydtuelru nnui
(p<0.0l)ay!l arén i se ajér met al d¢zey

(p>0.05) sonucuna var mécxkter .

Al hashemi vd. (2012) , Kran'da
k ubMar t 2009 tarihleri araseéenda
sudaCu,Cr,Co,Cd,Mn, Ni, Pb,ZnveVaj] ér met al |l er i ni
belirlenmik velenenitdibhnsabhizgasmyenl
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(V>Pb>Ni >Cu>Co>Mn>Zn>Cr >Cd)
her hangi bir anormall ik g°ster me

Keér ve Tumantozl u (20ILBaya) t ar a
Gl ¢ ymagé&ir aaml é ksmaatlimmentve sazan Cyprinus

carpio) °rnekl erindeki aj éer met al

Arakter mada, g°l ¢n al écé ortame
met al seviyeleri, Tarém ve K°y K
sucul ortamlar i -1in kabul edi |
keyasl anmékseéemuKlhabhe-iBagdh ¢ 6n¢n,
sanayive f abri ka atekl ar é, evsel at
kirleticilerin kar ek @éme sonucu

koymuktur .

S°nmez vd. (2012) , yapmeéck ol
|l rmaj €édnda ayl ek 5 istasyondan a
a-éséndan dejerlendirilmiktir.
arasénda °nemli farklar ol dujunu
aj ér met al | e istatistiksel @grak & n Imadneljés € di r
(p>0.05). Fakat,ay | ar il e i stasyonl ar ar
anl aml edeér (p<0.01) . Kar asu er |

ujrade] &ogmakt ayder .

Ur al vd. (2012) , -al eékxmal ar ér
suyundaveb alz @ It & k | €éSqgualosteghalusBarbus esocinus
ve Barbus xanthopterys bazé aj ér metall erin
Se, Cd, Hg) Waensgan teudavim,NidSe Cdve &
Hg tespit edi |l ememi k, i ncel enen
deteksiyon | imitinin altéenda kal:

bir metal y¢keéegne s ahiap addamebBEen] €,
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metal al é mB néernwvaessui ort ame kirlili]j
a-eéseéendan periyodi k ol arak kont
var él mexkter .

Bul ut (2015) , doktor aG°tedndal
mevsi msel ol arak yapélvaekonenmakl & K me
de] sahipp az&@lt gk | eevadéHg), arsenik
(Cd), baker ( CuMn)khknr ¢imnikeGMi)ve man

- i n(Enpgibia] ér metallerin d¢gzeyl eri
sonu-1ar é, g°l deki aj éer met al
standartlar ve |literat¢r veriler

i -1 oddujve buumetallerinsu ¢ r ¢ ntl grlieeri nde
herhangb i r str es f gksonlicungy aor Imekktt verrma d

¥zan (2016), tez -al éeéxkxm20%4énd a,
ile Ocak 2015ar asgapeiramal & ksoavd sediment
° r n e k | bearki€mwdkeom (Cr), kadmiyum (Cd), demir (Fe),
mangan (Mn), molibden (Mo), nikel (Nil, u r hb),n i nZnpve
selenyum (Se) gibi aj émet al | er i n mevsi mse
incelenmi kKt ir. BUuIlICRAE R -dilehrmlz & n an
edil erek, ajér metallerin konsan

¢cetin vd. (2016), -al émloman ar én
Al téBgananapg G°I| cbmagre ajigundatal |l er
Cu, Fe, Mn , Pb) biri kimler. I Nnc e

° | ¢ | enetalleader®ah a rdii j e metallgr &yins é nér én é
alténda bulunmuxtur.

Akcan (2018) , yapmeéck ol duj u
Pel ¢mer ve Munzur nehirl eri i Ze
g°l ¢n¢gn ajér met al kirlilik sevi

-217--



baraj g°l ¢n¢gn farkl é yerlerden v

ajér metaller konsantrasyonl ar é
ge°l suyunun ne kadar kirlendif7j.i
belirl enmiktir.

G¢é¢nek vd. (2019) , -al exmal ar é
yapélan bir araktérmada, su ve s

y a K aGteaapharyngodon idell@8arbus capito Cyprinus carpio
ve Capoeta umblat ¢ r |l eri ne ait dort bal ¢

solunga- dokularée incelenmi«xtir.
(Al'), arsenik (As), krom (Cr), b
ni kel ( Ni ), kurkun (Pb) wve -1inkc¢
dezevlleril megkt ¢r . Sedi ment aj eu v
met al mi ktarl ar &, ul usal Ve ul
sénérl arla karkeéelaktérelarak, su
tehli keler dejerlendirilmicktir.

Erulak (2020), -al ekmasénda S

Bot an vV e Zarova nehirleriaj@irbi
metallerin(As, Cu, Co, Ni, Cd, Cr,Mn,P b ) v a mevsijnsel v e
dej i K nmel e Buna jk @etatlerinmi k tWHOEé D¢ ny a
Saj ¥elg¢ ERA),¢ e Kroe uma Aj anseé) ve T

Standar't Enstite¢gse) taraf éndan
bul unmuxktur. Ay r é sedayeleritdinmevsin)lezer me |
g ?eehirdfiar kl él ék g°stermedi]j.i t es

Moi seenko & Gashkina (2020) ,
Vol ga Nehridonin g¢ney ag@€lzl éorrd en
al ésovelmalz & (BeyazB a | eeikpur a, Pi ke, Levr
°rneklerinin bazé dokul arénda,
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mi ktar |l ar é anal i z edi |l mi ktir. O

a-éséndan dejerlendirildijinde b
konsantrasyonl ar éneéen, i nsanl ar t
belirlenen kritik dejoearull enuikn uval. t

Bayeér (2022), -al ékmaseénda; K

sedi ment ve ya)Cgcarpio(Sazam) véa ésocimus| u n a
(Ferat turnasé) bal ebklinanb@am@m@mer f ar

metallerinbirikim d ¢ z ey | er i tespit et mi Kt
farkl e b°l gesinden al énan su ve
met al konsantrasyonl aré tespit

sedimentin kalite indeksi dej er |
derecede kirli ol duju beoralamaen mi
a ] matalkonsantrasyonung® r e sazanda Ca, Féer

Kénén en y¢ksek dejerde ol duju t

Turhan vd. (2023), -aléekmal ar é
bulunanTohma- a y &mord (€r), mangan(Mn), demir(Fe), nikel
(Ni),b a K@),- i n(Znpvek u r (Ph)gibia | rmetallerinv ar | €] é
vekirllik d ¢ zey heel enmi kK su®r.nekKizaidil @an @an

a] metallerleciddik eki | de kirl endi i ve i
kull anémé i-in yetersiz olduju o
Tekin¥ zan vd. (2024) , ¢l keyeri zin
alan K a r agt®alk¢ suyundab a a @ enetallerve selenyumun
konsantrasyonlb e | i r | ®Imvei Setespt s énér énén a
bul unur ken, anal i z edil en
Cd<Mo<Cr<Cu<Mn<Zn<Ni <Fe «keklinde
g°l ¢n -evre sorunlaré ile m¢gcade
tehdi di alténda ol duju rapor edi
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3.2.Bal é kA jaa&etadlerin Etkisi

Ajtak (1994), -aleéekmasénda Yel
su kefallerinin Leuciscus cephal)s kas dokul ar énda
demir gi bi aj eéer metall erin kons
edil en sonu-1I| ar, dijer ol kel er c

karkel akt ér €l mée kemsudahemude ball &rké ratrId
gevemrlviiyel erde ol duju saptanmeéecxt

Canpol at (2001) , t ez -al eékma:
suyundayakalanarkOOadetCapoetecapoetaumblab al éj énén -
dokul aré ve organlaré i1ile bu bal

At omi k Absorpsiyon Spektrofotome
aj ér met al Idgrzienfll il imikokat, ¢Krom,
Kadmiyumv e Kur kun hem su °rneklerind

saptanamaméxt ér . Bakeéer, Demir , M
en Yy lasdokusundaed ¢ kg&kvi yel erde bul ur
aj éet arl | erdionk uf avrek l @r ganl ar daki d
gestermi ktir. Sonu-1ar, Tar ém l
edilebilir |imitlerle karkel aktéé
sajl ejena zarar vermeyece]j.i anl a
Demir ak vd. (2006) , -al ekmal e
bul unan Di psi z -Laugiscus dcaphaludy a k @ k a n
t ¢ r ¢kas,dokusund&€u, Cd, Cr, ZnvePb aj ér met al
konsantrasyonl ar & Ol - ¢l m¢ekt ¢r .
met all erin solunga- dokusunda ka
ortaya koymuxktur. Bal ék kaséndak
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Geda Enstite¢gsegdbnegn 2000 yél enda
i mitlerden d¢k¢egk bul unmuktur.

Al has (2007) , t ez -al ekmasén
bulunanBarbus rajanorum mystacewe Barbus xanthopterua d | &

i ki bal ek t¢regnegn ajér met al I - €
karacijer, kas, b°brek ve solung
aj ér met al k o°nls-a¢nlt m¢éakstyéorn.l arBeal €
dokul aréendaki Fe, zZn, Mn , Cu, N i
bal ek i-in ©°nerilen kabul edil e
kur kun seviyesinin ham petrol
dejeenrdli ri | mi ktir.

K°se (2007), t ez -al ékmaseénd
besl enen EnnebbBRdreak tGerl¢genggmd e ar k|
met al biri ki mi incel enBi wt ibri . aB
metall er, hi-bir bal ek t &r ¢éng
saptanmaméxt ér . Bakb el pkeeesne my em il
g ° dabad ¢ kmgekt a | I - er i Rarassiuscarassimd heépt i
bal ek t ¢r ¢ nTegehr kk BGsétdaak &red & jrsl éendéi rj ei
ak&d miktaré bulunmuktur. Ayreéeca
oganl ar énda, Cu ve Zn miktarl ar e
y ¢ k s €ardssiucarassiudaricindekibb a lt g k | er i i nsa
i -in ajér metal tehlikesi ol uktu

Dirican vd. (2013) , T¢rkiye'n

¢aml ég®ze Bar ajCapGtaltipgcd adagm s al @rean
ve karacijerinde bazé =eser el em
edi Il miktir. ¢amleéeg°®°ze Baraj G°I ¢
mevzuaténa g°re ajér met al konsa
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Capoeta tincanén i ncelenen dokul ar énda
czerinde bulunmuxktur. Ayréca kon
ciddi bir hal k sajl éjé riski ol
G°l ¢" nde halkén yaygén ol arak t
konsant asyonl ar énén perinyeadil kmekltearda

Keréecée vd. (2013) , -al( Bk magP &) ¢
a | e BOaadet Capoetacapoetaumblab a | € k  yenilebdirn ¢ n
dokusunda (kas) bazée aj eérCrvaet al |

Cd,h i - dokudasaptanamazkeml i ] er metal l er b ¢t
bul unmuktur. El de batdEklewml aboeémidlae
metallerinkabul edilebilird ¢ zeyde ol duj unu ve i
herhangi Dbir risk olukturmadeéjén

Bayhan (2015) , t ez -al ekxmas
Deltasédndan yakal anan 156er ade
dokul aréndaki Cu, Zn ve Cd kons
bal ekl arén vyenilebilir bol ¢ml er i

daha az mel birikkimig © z | e nBryj MlénderesDe | t as & 6 nc

avlanan kefalelevrekb al é k yapehanye&a dlair Zlme r

ve Hayvanceél ék Bakanl é&jé tarafeéen
e |

limitleri ile y a p &laa rk asortu@mdasgaa jalré k 1 - i n
d¢zeyde ajér metanl &kkellmdxkitjér .i - e

Ka-ar (2015), doktora -al eékmas
Gol ¢ B°l gesi nde su, S e @yprimenn t Vo

macrostomumChondrostoma regiumCapoeta truttaa | mmatal

konsant rianscyed emédqrh@&at ke. t araf éndan
t¢e¢ketilen bu balék tegrlerinin ke
WH O, FAO, EC ve TGK tarafeéndan
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dejerlerle uyum i-inde ol duju ve
bir risk takémadéjée rapor edil mi

Mur at (2015) , -al ékmaséapar Cu.
metallerin, Leuciscus cephalus Cyprinus carpio, Pagellus
erythrinusad|l € bal ék te¢grlerinin kas do

bunun bal ékl ara etkisi araxkter él
organl arda her ay -ok fazla bir
séneérl ar e akt eBal étkelaaprédfaanmeedk Il emi ik
sonu-baza® et al | er i n mi ktarl ar én

ol ma dge° sétneér mi Kt i r .

¢tetin vd. (2016), Altényazé Ba
Cyprinus carpio, Perca fluviatilis, Carassius carassi®ander
lucioperca ve Blicca bjoerkna t ¢ r | eariitnebal ékl ar €
organl arénda ve baraj g°l ¢ suyun
arakteéereéel mékter. Bal eék organl ar é

(Cr, zZn, Cu, Fe, Mn) nor mal S éne
normal den y¢ksek sdvimekerde tes

S° k m&n(2018), KarasuNe h r i 0Osu, deglient ve
Capoeta umbla b al & k | faarrékhieéu | a rbéanzééq le ir
metall erinin seviyeler. ar ®&xtere
y ¢ k s e RbkZm, Al ve Femetallerininseviyesis a pt an a ma meé K
Sedi mentte ise en y¢gksek Fe met a
Fe metali anal i zenfdzakirkingrran &m i h & p
Pb metalininiseenaz biri kim yapteéejeée tesnp
-al ek mad ad ebj aezreFADrERAaEWH O 6 g @ kabul
edilen I imitin ¢zerinde ol duju b
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Ulu°zl ¢ (2018), arakter ma mak:
Kel é-kaya Bar aj G° | ¢ Gyprthes carpipk ay a n
Leuciscus cephalusCapoeta capoetaSilurus glanis Barbus

plebejus ve Clupeonella abrau muhlisi, eser met al
bakéméndan AAS il e analiz edil mi:]
sonra toz haline getirilmik ve
Anal iz so%hrmea, a KHe,Mm AnaCu,Pb,Cr,Ni, Co)
gi bi eser met al |-2266)8.n0  nEi k/tga r |aar
deji kmektedir.

Yel tekin vd. ( 2 BAlduBys, tarichi@varé k ma |

Bal éj &) adl e baleéek te¢gregngnwack) ar |
b°brkaskb,aj & k & a la csiojl eurrheyia ve, gonad gibi
dokul aréendaki met al seviyel eri [
Pb vV e Cd gi bi - ok t okArn &Kt e tma
sonucunda,3 y axe 4 y a g r upd raa £metall seviyeleri
a- és ehrdfarkh ol ma dangale 5 y a K grubunda
seviyelerinbal if alr &h @i wotl idruj u

Saruhan (2019) , t ez -al eékmasé
suyun kalite dejerl endi rSgualisig a me
pursakensisve Barbus tauricusb a |téckr | &as,kar mwd ] er
sol undgoak-ul ara€nédnetdd ik onsantrasyonl ar

edi | mi ktir. Sonu- ol arak Asar su)
endg¢striyel atéksu dekarjéneén ©°n
tesi sl erinin et kin kontrol ¢neé¢n
kull anéméneén kleisjeitd ahmhsaevbnl rke g
ol aecarfapor edi |l mi ktir.
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Kont ak & Bostanceé (2020) , - a
bul unan Mel et Ne hAlburaus dhalcoislab,a | € &d i
terenegn dokul aréendaki bazée ajer
Cu, Cu, N i vV e Zn) konsantrasy
ama-|l anméxt ér toplakanly & |i € KhhAdhrgéemd elne r i
referans b°l geye kéyasla °neml.i
mi kronfketasgestebdl]jrl emhani &«d ma,.
Alburnus chalcoides b a Il tékr ¢DINeAN b ¢t ¢nl ¢] é¢neén
antropojeni k kaynaktan kaynakl an

gosterediijriti | mi ktir.

Bayeéer & Mutlu (2021) ;Ekim202@ Kk ma |
tari hl eri araseéenda bazé aj eéer
konsantrasyonl arénén belirl enmes
T¢rkiye) ayl é KRyprnusaxarpok Ly.a,k all 7a5n8a nb ¢
solunga-, kas ve karacijer doku
°l - ¢l m¢ K, i ncel enen metal l erin
bul unmuktur. Bu bajlamda Kar asu
met al al eémena karké sé&eouayneeéa

insan sg§ | éeifisk dej er | endMHRAeshal ek t ¢k
tehlikeli &lodyunfaknwade@nrtaya

Canpolat & ¢alta (2021), -al &
¥renci k mevKkiCapodtetruttdy aalk@ald a°nrame k | er
dokusunda baze ajzacCr,Nh€d AslvdHg)r i n (
konsantrhelonl anér ek bu bal €] én
t¢cketil mesi durumunda sajl ék r
ar akt e rCapoataétrtta® n &as dokusundakia | énetal
d¢zey |EPAWHOWE FAO tarafendan ©ne
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altéenda ol duju, dolayéeséeyla bu b
durumunda a j riskeokl u K t u r ontaygkaocnaujl ému Kt ur .

Zencir Tanér (2021), yapméxk ol
KarasuNehri'ndekib eigtasyondarifemmuz2019 veOcak 2020
tarikleria r a steanpdlaadb a lt &k A garmid, C. umbla,
C.a trutta ve C. regium far kl & (kaskwlrarvé j cea k |
sol uregeee-l)ement |l erin konsantrasyo.!
edilen sonu-1lara g°re, bal ekl ar é
eser el ement konsantrasyonl areénd
maksi mum konsantrasyonl aré akmad
tar af @mdarfMbcden standartlarv e i nsan t ¢ ket
géevenl i ol duju ortaya konul muktu

Ferat & Keélén- (2022), yapteéekl
G°l ¢6n¢gn Samsat ve SitilCgpanusb© | ge
caipoadl &€ bal ék t¢gre¢g y°re hal ké t

bal ekl ardan 2021 Ajustos ve Eyl ¢
solunga- %admigukn |k eu rr ikkmodn edemir, b a kvée r

-inko gi bi aj eéer metall erin mi k1
sonu-|laréna g°r e, her i ki b°l ged
tespit edi |l ememi ktir. Ay rdele a , S
bal ekl arén met al seviyel eri ar a:
dékénda istatisti ks elCyprimisrcarpioar k

bal ekl ar @énén kaa) sehetalleBnnydsal s ®mé uinamé
al t émlddau ] wenaut &k ar € ttemiglerinin - al é Kk may a
bakl| anmalikteebyu as evi yel erin azal déj ér

Yéldérem (2022), t ez -al ekxmas
suyunun fiziksel ve ki m\ehsden °© 7z €
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yakalanan Capoeta trutta ve Capoeta umblab a |l € k |kasr é n ér
dokul haapgdaald¢,zeyl er i il e karaci
(MT) d¢zewWESricmihakz€@Pil e belirlen
solunga-, b ° bdroekku | vaef @ktalldag e J leer i n
dokuyavea] ér met al t¢e¢rene g°re farl
met al biyobirikiminin bir g°ste
d ¢ z e yGapoetastraittek ar aci J er dokusunda,

dokusuna g°re dahadiylgrkisketki ro.l duj u

Mashoufi vd. (2023), Krandéeéen S
Lar sul ak al aGapoetd duscbypdle &l arnpan, n¢

dokusunda Cd, Zn, Pb ve Hg ajeér
belirl enmiktir. Pb ajér metalini
verilen standartl arén ¢zerinde o

aj ér metal kirddillimesia, éywdéraldia nién s
teokethalkaejmknaoéft adméher | endi r mesi
bildirilmixktir.

Nazeer vd. (2023), Pakistano6da
yakalanarCyprinus carpioveTorsorob al é k t ¢r 1l er i nde
K, Zn, Na, P, Mg vV e Cl eser el
belirlenmicktir. Araktéerelan el em
her i ki bal ek t¢r¢egnde de tespit
Khanozai Bar ana&n nda ibmod zmal drul tuar
bu baléek te¢grlerinde araktér él an
bulundujunu, yer el h al ksorunlari n S
dojurabil ecefji rapor edil miktir.

Nor ani vd. (2023), -al exmal ar

ilkbahar,yazve sonbahamevsimlerindea | ésnua n® r nekel er i n
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nehirdenyakalananCapoetarazii balt gk | er i ni n kas

Cr, Ni |, Pb ve Cd ajér metallerin
Pb, Cr ve Cd'nin doku i-erifji Iz
ajér metalinin insan t¢keti mi -

konul muktur .

Habi b vd. (2024) , Pakistanodén
Labeorohitab a | &€ k (yabaniven p ht &1t k) &€ dokul ar
cd, Pb, Zn and Cr ajeér metalleri
il e ©°] -¢l megkKt ¢ér . Sonu-1ar, i nsar
tereéenegn yabani bal ék tg¢grenden da

ortayak oy mukt ur .

3.3.K n sjazne r A @etallerin Etkisi

Kawser Ahmed vd. (2016) , ar ack
Buriganga Nehri ondekinawmdleikll em d&in
ar akt ér éePuntie kicto,aPurtigsrsophorePuntius chola
Labeo rohitave Glossogobius giurisy ¢ cut | ar énda 14

metall er bul unmuktur . Bu metal
géeventd g i -in belirlenen seéneéer|
kanserojen ol mayan sajléek riski
birlikte i nsarnebsialjelcéejéin ah ezsaarpalra nvn
ve Asd in kanserojen ri sk ol uxkt

Buriganga Nehri donden bail-éikn tr¢iksek
ol duju sanatmaat éer .

Erojlu vd. (2016) , Bu -al ékma
demir,- i nkadmjyumvekrom)Capoetdruttadbn € n ddkusiye
- e v r e suladdpetansiyelnsant ¢ ket i m ri skini b
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bal ejéen ajéer metal y¢ke¢e 11l e bazé
cinsiyet)ilarkkeéeehedampi dbtuart.;aj er de

metallerin birikimf akt °r | er i belirl enmi Kt i1
Cu, Fe, Zn, Cdve Cr k onsant ranaliy®adil latmiem ,
numunel erde Cu, Zn ve Fe tespit

edilebilir seviyelerdeb u | un made@k t ®larakrb al é k| ar é
k as | aa jééneta birikimi sudakindendahafazla ol duj u,

bal ekl arén kasl aréndaki aj ér met
ve cinsiyetlerine kge&lrier Ifearrnkil kétliérk.

ullah vd. (2017), Bangl adex'in
pazaréndan al énan y¢ksek oranda
(Labeo rohita Clarias gariepinus Hypophthalmichthys molitrix
Cyprinus caprio Puntius sarana Oreochromis mossambicys

Pangasiugpangasiusve Anabastestudineusb exj ér bt al i n
Cd, Cr, As ve Hg) konsantrasyonl ar é |
kaynakl anan potansidgyejerhesendi smg
Ol - ¢l megkt ¢gr. Bu -al exkel an t ¢m

t¢ketimine g°re insanl arén sajl é
Bireysel t¢eketim yoluyla ajeér m
gevenld o ol duj u, digrie & ¢ e tryl geliksnekk a
orandamaruzkalant ¢ ket i ci |l er i -in potansi
tespit edil miktir.

S¢nb@19), ar akt ér Mad & maa nbhmaalr éak
pazar éndan Q@ypriausxarpids azgenk klukaj é ¢
(Oncorhynchus myki¥s, € s KSphyraenaz sphyraehadevrek
(Dicentrarchuslabrax), hamsi (Engraulis encrasicolys istavrit
(Trachurus mediterraneis, - Spanwug aaratf kupes Boops
boop3, Atlantik salmonu$almaosalar) ve barbun(Mullus barbatu$
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baltekr | er i hrdreakéovakaed o k ul atleanf cak i
metalin(As, Al, Co, Cd, Cu, Cr, Mn, Ni, Fe, Pbve Zmi kt ar | ar
°l - ¢l er ek b u metall erin i nsan
dejerlendiril miktir. Sonu-1| ar, t
THQveHlIde] et d®emtiEnddekandan déekeénd:
sorunl aréna sebep ol madeéj é anl an
riski dejerl endirmesine gore ( C

i norgani k arseni k y¢gzenden, kanse

Varol vd. (2020), =-al éxkm&l ar én
b altekr ¢ (Cgpoetaumbla ve Luciobarbusmystaceuskas
dokusund&d,As,Mn,Cr,Cu,CoveNia] ér met al |l eri ni
tem aj ér metaller i -iaeditladélmi Inii r gg
al éemlardan -ok daha d¢keégk bul unm

Tehli ke Orané (THQ) ve toplam T

kanserojen ol mayan sajl ék etkil
rapor etmiklerdir.

¢i ft-i vd. (2021), -al ékvmal ar ¢
kezay?® maemay e eHams @Engraulis encrasicolus
Uskumru Scomber scombrys Palamut $arda sarda |, K¢pes

(Boops boops Sardalya $ardina pilchardu} , Al Sdnaol é k
trutta) v e KIsatharusitrachurug( bal ekl ar @énén

i -eri kl eri Ol - ¢l m¢ K, el de edi |l e
standartl ar a g°re dejerl endiril
araktereéel mékteéer . E WI |, THQ ve HI
metall erin EWIl IdehielrilrerHagf tTall &k e

(PTWlHdej erla¢it ibmidm n mMHQ veuH d e ] edel er i
106de&rmn - ¢-ké k méRBut éar incelenen b al ék terl e
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teketil mesinin, kanser déekeénda
ihtimalinin d¢k¢gk ol dujunu g°°ste

Tokatl e & Ustaojlu (2021), - al
bulunanSéej] g Galmg° | | e yakaladae6r bal ék t ¢r
(Carassius carassius, Carassius gibeli®ander lucioperca
Scardinius erythrophthalmu€yprinus carpiove Perca fluviatili
kas dokul arénda bazé eser el emen
Ni, Co, Zn, As, Se, Sr, Ag, Cd,
tespit edilerekbu elementlerint ¢ k eile i Imi potansiyeiinsan
saj lrisklee dej er | endSorniul-@eakrgr éla v e
gl l erindeki bal ekl ar én kasl €
konsantrasyonl ar énén tegketiciler
ol ukturmadé] éné ortaya koymuktur

Nedzarek vd. (2021), -al exmal |
b°l gesindeki Starzycag°®Maensewdew
ve Perca fluviatilis b a It & k kasdokusunddNa, K, Ca, Mg,
Fe,Zn,Cu,PbveCd d¢ ,z &gl € r i eHlasdekusendani r .

d ¢ KNaJe, Zn,Cu,PbveCllonsantrasyonl aré t

100 g/ ge¢n tegketilen | evrek kasén
ol abil eceji, Pb ve Cd seviyeler
kasl aréné -aleéexkeéelan g°llerden t

ortaya konul muktur .

Ko ker (2022), makal esi nde, i n
altéenda olan Kznik g°l ¢ hbkagzasée
dokusundédb aa g eér meQar, £d, HePb,iFa, Cu, Zn vAs)
birikimi bel i r | en mi bdlirlement ¢Najkenetalesn
konsant Immgs ko MeaEP&iIia-tién i zin veril
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altéenda bulunmuktur. Bazé ajeér m
l'imitlerin ¢zerinde ol duju belir
dej er | e sahucundaKz ing kI ¢agp ametal ki r | i | i ]
a-éséendan periyodr klkoli ipmtaikl mizi tein

Monj i vd. (2022), - al €apoetal ar é 1
damascind al €] énén kas dokusunda bazée
Mn, Mo, Se, Zn, Ni, Sr, BaESCo,
ci haze il e Ol - ¢l megkt g, Saj |l ek
yetikkinlerde vV e -ocukl arda F
belirl emditjaidrmde/n ° ¢n yemenin saj
belirtil mi«k, haftada 7 °7 ¢én V €
yetikkinlerde As ve Ni biri ki min
bulunduereubmbhé&l arda bu metall eri
tavsiye edilmiktir.

Obayemi vd. (2023), yapt éekl ar
rezervuar énda ti car iCoptodop dillive °©° ner
Parachanna obscuja i z met al konsantr as)
seviyeleri v e I nsan sajl éj éna
Bal ekl ardaki ajér metallerin ora
l'imitlerin alténda ol dujunu beldi
i -in tkahlsigRH®)s E6 ian t € n dtahynk esdilen
tehli ke indeksi (HI) , bal ék t¢rl
risk i a-eéseéendan her hangi bir t ekl
ar akt érunhagnuégrd rirsgnt ¢ k ed ji énn met al bi
insan tg¢gketi mi i -1 n g¢venl tesp

Teci men vd. (2023) , araxkter mal

20162017 y € | hvasezénundat ¢ k et iblag®i | bal ék t
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(Engraulis encrasicolusSardinella aurita Sphyraena sphyraena
Pagellus erythrinus Mugil cephalus ve Mullus barbatu}
yakal anarak bu bal éklarén kas dc

metallerinin analizi ICPMS c¢ci hazé il e yapélm
°rneklerinde Cd seviyesi det eksi
¥l -¢m¢g yapeélan dijer aj égrimetiahni
t¢ecketmenin sajl ék riski olukturm

Ka- ar (2024) , makal e - al ékmas
y a K aSyualius pursakensieCyprinuscarpi al ek t ¢r |l er i
dokusunda 10 tane ajér metalin (
ve Pb) konsantrasyonu belirlener
aj ér met al al eme di kkate al én
dejerlendirilmiktir.deBealrédlelnar &an |
Cu, zZn, cd, Pb vV e i norgani k d e
kurulukl ar taraféendan kabul edil
Bu sonu-1|ar, incelenen baleéek tg¢r
kanétladejé rapor edil miktir.
SONUC¢

Aj ér metallerin su, baleéeklar v
-evresel ve sajlék sorunlar éna
yell ar da artan end¢gstril ekme Ve
faaliyetl er -evremizi aj ére met
kirletmektedir. Bu metall erin d

al énmasé ve su ekosistemlerinin
insan sajléje a-éséndan b¢gyek bi
sajl ejene tehdit edebil eceki mygu
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topl uwmhaike mebulsceunlaran © z ¢ m bul mak i -
et kil i politikalar gel i kKtirmesi
yapél masé veya g¢ncell enmesi
ol ukturul masé gerekmektedir.

) e
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B¥ L, Mi

Su | ré¢nleri Yetiktiricilifgi

Ramazan SEREZ

1. G r K

B r-ok sekt°rde olduju g b S
kul u-kahane c¢ret m on bakl angé-
cret lecek te¢egregn b yol of k, f z
d zayn €dl b-khbéane kurul umunda
icret lecek te¢r se- m d or. l'ret |
cret m beyekl ¢7 ¢) bel riend kten
ékéjénda s stem d zayné yapéel ér.
kapaveéedm , yoksa a-ék s stem m
mu kull anél acaj e s stem ek pman
kr terlerd r. Den z suyu kull ane
-ok daha mal yetl d r ve daukdw é&
gerekt r r. Kul u- kahane Kurul um
unsurl ar ; cret |l ecek t¢r, cret N
talep m ktarédeér

11Prof . Dr. Ramazan SEREZLkK kzmir Katip ¢\
Yeti Ltiricilik B°Il ¢-000348186@0misarezli@fmai.domy e ,
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Kul u-kahane kurulumunun ardén
stratejisi belirlenerek ¢retim p
strateji k plan yapeéelarak ye¢r et g
nedenl e kulu-kahanelerin her bi

birlikte her - al ékané da i Kl et menin S ¢
yadsénamaz dejeri sahiptir.

Bu bl ¢ mde su créenl erinion
kulu-kahaneler ¢zerinde durul ar a
i Kl eyi kKl er i il e kul u-kahanel er
parametreleri, b¢gyeéegme v.b. unsur
2. Kulu-kahane Nedir?

Kul u-kahane, °czell k1l e bal ekl ;
kaplumbaja v.b. canl el arén yumur
yumurtadan -ékaréldejée ve bel rol
Kul u-kahanel er nad r veya nes|l
kokull ar altenda ¢ret | mes g b
kull anél maktader. Alternat f ol a
kaynakl aréné artéermak ve b°%°yl ece
kazandér él masée g b kedeahefr &k O

Su ¢réenl eri kulu-kahanel er i, S |
ve kabuklu sucul canl el ar i -1 n)
Sreme, yumurtadan -ékarma ve yet
yerlerdir.

Kulu-kahanel er baxkl éca ticar.i \
ol ar ak i kiye ayréeler. Ticari k
-iftli kl eri gi bi b¢e¢yet me yapél an
ul akmal ar e i -in su e r ¢ nl lemek yet
amaceéeyla | arva vel

eya yavru bal
| a

v
algler ve yumukak- a r ¢retilir.
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3. Kul u-kahanede | retilen T¢rl

Kul u-kahanel erde yayge
arasénda deniz ve tatleée su bal é
somon, tilapiatyeldenbol uavaj € Cg
2008) . D¢nya genelinde kul u- kah
deji kkenli k g°sterir. Her ¢l keni
kulu-kahane tasareéemlar é bul unma
terl eri ol maknaarkildae sbitr¢lrilketrei,, k atk
grubundaki terl er, aht opot vV e (
yapeéelabil mektedir. 'l kemi zde de
(Sparus auratp levrek Qicentrarchus labrax , grany?®

(Argyrosomusregiys t ¢r Il erti lbax |l gl gmadeir .
séra benzer ¢ r et i Pagrysappgeus anteali s a hi
mercan Pagrus caeruleostictys lahos Epinephelus aenels

sar é kuy rSerikla darkayeh , (t ran-a (Dent ex

terl oer iszerinde yavr u cretim v
s¢rdegrel degj] ¢ bilinmektedir (Url
yapélan wulusl ararasé bir proje |
(Psetta maximp ¢ r et i mi yapél mék ol up,
s¢rder el mektedirgr eitlikme migzeea i knaer id
yapélmakla birlikte midye, i st
creéenl eri screti mi ticar. ol arak vy

il kemi zdeki tatl é& su Kkulu-kal
g°kkukajée al abal éjée ¢reti mi yapeée
bir i kletmenin mersin baleéjé ¢re
kontrol ¢ndeki cretim i stakrgkonl ar
doj al stokl aréen desteklendi i (b
al abal ek te¢grl eri [ e yayén ve sa
bazée akvaryum tg¢grlerinin ¢gretil e
Bunun yané séra yineindelvadleéd] ek og
yapél arak doj al ortama bérakél ma
bal ejée yetiktiricilik tesisi bul

Kul u-kahanel erde cretilen t
artmaktadeér . Doj al stokl arén az:
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k¢resel ésénma, besin gereksin
faaliyetlerinin gelikmesi gi bi |
°neml unsurl ardeéer .
4 . Kul u-kahanel erin ¥nem

D¢nya toplam su ¢reéegnl erii Screti
olarak belirlenmixktir (FAO 2024
yeti ktiricilik, 91 mi | yon tonu
Yetiktiricilik yolu ile ¢retim a
deejr a-éséndan ise 157 milyon do
do!l ar yetiktiriciliKk cretimind:d
Yetiktiricilik yolu i1le ¢retimioi
ol duju i -in kul u-kahanel erin °
Dol aya@séday kenen bal ek stokl aréneé

icretil en canl él ar én Kul u- kahan:
-al ékxmal ar kulu-kahanelerin °nem

Gel i Kmi K ¢l kel er de azal an St
bal ékl arl a destekl enmesi ve bu u
i bgi i -ok sayéda faaliyet bul u
ABD6de 1872 yeélénda Bal ék ve Ya

yerelbal ék t¢grl erinin korunmaseéne

Kul u-kahane Sistemi 6 kurul muktur
Kekilde nesl.i azalan t¢rlerin de
desteklendiJi araktérma enstit¢l
Kul u-kahanel er yetiktirme tesi
creti mi amacé ile |l arva ve gen-
cretti kl eri i -in sektOoor ¢n en °n
creti mi sekt®°re ¢- ana fayda saj
4. 1. Sezon (Mevsim) deké ¢retim
Su ¢reéenl eri yeti ktirme tesisler
°neml i bir pazar gereksini mi
ol gunl aktérélarak yumurtl amaya t
sezonunda dej il y el boyunca -
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ger-eklexktiril me ol anaj e bul unm
yarémk¢redeki, yani zét mevsimle
sajlanarak ¢retim daha da gar an
sécakl e ve éxkék kontrol ¢l mdseée ¢-roek
yaygeéen uygul anan bir y°ntemdir
csretiminde farkl e zamanl arda vyu
kull anémé yumurtl amanén daha gen
bir wuygul amadeéer . Byl ece ¢méekt i m
olup, yeéelén geneline ¢retim yayeé
4 . 2. Geneti k iyilexktirme (I1sl ah)

Bazée kulu-kahanelerde yetiktiri

iyilektirmek i-in genetik modifi
yetiktiricilik uygul amal ar & il e
programlar é, b¢ye¢me heézé(y akaasnaa l
orane), renk, fekondite vel/lveya
cretim ©°zelliklerini iyil ektiorm
iyilektirme,; se-ici L reme, me |
mani p¢l asyon tekni kIl eri ardacel ej
tem di K, t¢em erkek veya keéese b
uygul amal arda geneti k dejiKim Ve
dej il dir
4. 3. Dojadan yakalanan yavrul ar a
2022"'"de su ¢reéenl oeri yeti ktiri
toplam geda ama-|lé& baleéek arzeéne
2022) . Her ne kadar dojadan yak.
kull anél eyor olsa da, yavruod ar én
i1 kKkin endi kel er vV e doj al y un
Zzamanl amaseé vV e be¢eyeéekl ¢ ¢, Kul u-
yeti ktiriciliJini artan talepler

haline getirmektedir.
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5. 'retim Akamal ar é
5. 1. Damézl ék Stok Ol uktur ma

Damézl ék hayvanlarén kartl and
k eder ek yet kk nler n y ur
Daméezl ek hayvanl ar én
urtl ama d°nemler n n
I daj daf aral ekl arénén
m -n de uzatab | r. Baz

o< OoOKKNMNXaoon
® = OOt

(=N ORN ()]

S n bul unab | rlj - n opt
tul maséeyla sajlaneér.

D
=

areén Kartl and
k hayvan bireyler
ren be¢gyeéemesini vV e
i
e

meé z
ezl e
val a
it I

X T Qa
Qo D
— =3

t
yumurt a sretiminin S
gend | i I di Ki anacén besl enme d
l arval ar én hayatt a kal ma oranl
seviyelerde lipit rezervleri gereklidir.

I
I
e
k
I

Doj al yumurtl ama, nor mal y umu
kulu-kahanel erde meydana gel ebi l
iczerinde daha fazl a kontrol g !
yumurtl amasé -exki tli y°ntemler
Daméezl ékl ar dmpearr g uaniud & ae dviel me s i al
uygul anan bazée y°ntemler bul unma
5. 2. El Bal 8&] am; genell ikl e anes
g°j ¢S yézge-lerinin altéendan a |
yumurtalarén ve spermlerin dékar
kabukl u deni z créenl eri i -in, go
deIl | eme dxnwaru yavru ¢retimi yap:é
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5. 3. Cevr eselBamaénitps,llaesrydoen :ak & K |
suyun daha sécak suyla d°n¢k¢ml

yumurtl amayeé baxklatabilir. Al ter
uyaran -evresel Il pu-larée biliniy
°rnejin gé@né daivmalneée ket mek i -1in
aj mur taklit edilerek su deji«ki
ekil de yumurtl amaya bakl at él a|
°l'l enmenin meydana gel meéol asél

yasallar kull anél abilir ve bu
] al ve sentetik hormonlardeér.
LH-RH, HCG, GnRH v.b. hormonlar ve ticari olarak isimlendirilen

ovopel, ovaprimp v at i de bal ekl arda ¢r emey

O X 01 QXK

4. Hormonal uygulamalar:Yu mur t | amayé baxkl atr
i m [
o]

(Harl éojlu ). Bal ek cretiminde
vgcuttan at emene saj |l amak i -1 n
enjeksiyon ve deri alté emilim kK
genell i kkei Bddomygul anmaktader .
6 . 'retim Akamal ar é

Kul u-kahanel er cretimin -exKi
birlikte bu akamal ar ¢retil ecek -

6.1. Yumurta Temini

Yumurta temini ve ana-I|lara u
t¢re -ok farkl é dejikkenli k go2st
terl erde doj al veya uyar |l anméck
ol gunl aktéjénén anl akél maseéezyél a d
terl erde i se -evresel Kartl ar v
hor mon desteji il e yumurtanén a
bal ejée, yayén bal éjé erkeji gibi
yané séra bal ékl arén keisiiydvime s i
sretiminin 1 I akamasé ol up b a
i Kl etmel erden temin edil erek o r
yumurta temini cretimin bakl amas
sperme de i htiya- bulunmaktadeéer
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6. 2. D°1l | eme

Yumurta ve sperm temininden s
birlektirilerek de |l | eme s¢re-1 e
D°l Il enmeden ©°nce, kel tegrl eri Kir
bakteril eri gidermek i-in yumur:t
i lke mi n bazeée terl erde yumurtaneén
unut ul mamal edeéer . Kulu-kahanede ¢
korumak i-in -ok sayéda birey al
et mek gerekir. Al @énan yumurtal at
al énan spermle d°l |l eme yapél mas
kaldermak i -in uygulanan en pr al
oranl aréndan emin ol mak ve | arva
sayéelarée tahmin etmek i -1i rferekni kr o
s¢recin takip edil mesi °nemlidir
ana-|larén tank i -inde yumurta v
d°l Il enen yumurtalarén ayreée bir
ger-eklexktirilmektedir. eBug¢rtestrilne
yapél makt adeéer
6.3. Larva

Larvalar én er ken yakam evr el e
genell i kle balék kulu-kahanel er|
bel ¢m¢egnde yer gt el ¢rken, kabukl!l u
b¢g¢yée¢tmenin ayrée ayré bulunmaseée d
tesisler ne nakl edi |l meye uygun bg¢yeékl
°n b¢yéetme, tamamen kara tabanl é
ger-eklexktirilebilir veya | ar val
i htiyacéné azaltan deni z abirbanl é
Yavrul ar én hayatt a kal masé -0k
bajl edér . Besl eme, yetiktir me
Bir-ok t¢r yalnézca anneden gel e
olarak ¢retilen t¢rl ereyiverimog u ha
yavru kalitesini optimize et mek
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Besl enme gereksinimleri tg¢gre ©z
Karnivor bal ekl ar
enell i kle k¢-¢k boyu
ur ve dahaem@onr a
zooplanktonl ara do
retil mesi veya sateéen al
uju i -in kulu-ka tesi sl
yem tedarijieisi., Yaphyge
e yer al an mal iy
] € artermayé hed
a oranénén azal
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Kabukl u deniz hayyv
| arval ar é&én sudan -
bulunursa bakkal ak
akamaséneé da i-erir.

p bir subs

an
k &
ma ( metamor f o

e
e

Kabukl u canl el ar én bakkal akém
genellikle 6dspatodé ol arak isimler
tesislerlne takénma akamasé bacxl
écakl ek vV e yeti kkin
steren kimyasal i pu-
u nedenle kulu-kaha
u i pu-laréenéen anl ak:¢
a kolay takeimgpaye t a
kul |l an

I
u anél arak yer dej
Kul u-kahane tasarémlareé ol duk-
i n cojrafi konumun, fine
i n

i mlerine g°re uyarl aneéer .

Kul u-kahane tesislerinin -o0o]Ju Kk
i -in yavru ¢reti mi yapar ken, b a z
faaliyetleriyle bajlantél édeér .

¢ ok k¢- ¢k °l - ekl i kul u- kaha
a'da ailelere veya toplul uk
émda kull anél ér .
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Ke¢-¢k °1 -ekl i bir kulu-kahane ¢

filtreler, canlée geda ¢(retim tan
Genel lexktiril mik ticar.i °l - ekl
bul undurma ve yumurtl ama al angé,
kel téegreg al ané, yavr u kel tere al
karantina al ané, of i sl er, maki ne
i -erir

Kkge¢ce, genelli kle kulu-kahane
ve toplam maliyetlerin %50'"sinde
Kul u-kahanel er birer i Kl et medi
uygul anabilirlik ve ¢retim °1]-ej
St ok arteéer ma programlar é&nén

pop¢l asyonl ar a yeni den st okl ama
faydal ar én dejerl endiril mesinin
kar makékteéer.

Kul u-kahane tesisleri geneti k
-ékarabilir.

1-Az sayéda ana- stojunun bakeén
neden ol abil mesi v e potansiyel
depresyonuna yol a-arak tesisin

2-0l duk-a b¢gyegk bir ana- stojun
yeti ktir en yavrular, doj al p O |
azalteéelm

I
€K geneti k -exitlili]e s
yeni den stoklama amaceéeylma, seéojpals
pop¢l asyon genetijini ve yakayab
ka-an baléeklarén aktif ol arak ye
olarak dejiktirildiji durumlarda
3Dijer °neml i sorun, géda ma ¢
dejiktirilmesinin bir-ok insan i
ol masée ve k°tg¢ g°zle g°°r ¢l mesi di
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Bal eék-él ék kulu-kahane y°neti mi
ul

bal ek u-kahanel erinin et ki | i
i nKkaat é&, nur sery Ve yeti ktirme
hedefl enen S reme I -1in hor mon uy
adéngiarie -exi t i unsurl aré i-erir
Bal ék kul u-kahane y°netiminin
pop¢l asyonl arée destekl emek i -in
tehdit altendaki veya nesil i t ¢
—ekitli i Jini ve be¢tenl ¢ ée¢nég kor
Koruma kulu-kahaneleri, akraba
aza indirirken genetik -exitl il
.St d¢zeye -ékarmayeée ama-I|lar. Ko
stratejilerinin pratik wuylgesel amas
pop¢l asyonlar i -in bir-ok ipucu
Genel ol ar ak, bal ék kul u-kahan
geni kKl eti |l mesi, kaliteld] bal ek
sajlanmasé ve bal ék-él ek kaynakl
-ok ©°nemlidir. Deni z kul u-kahane
ge ektiren ve ikletme maliyetl eri
Tatl & su kulu-kahanel eri i se dah
mal i yetl eri ve yatérem gereksini
kulu-kahanel er i il e tatl & obasék
farkleleklar ©°zetlenmiktir.
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Tabl o 1. Deniz ve tatl é su bal ék
gereken birimler

_+ -
_+ -
_+ -
_+ -
_+ +
Kul u-kahanel er s u créenl eri

noktasé ol up, buradan -ékan ¢r én
Bu nedenlek ul u- kahanel er e ger eGeen o
-al exmal ar éna i mkan sajlanar ak
a-éeél mal edeéer . i retim bakarésé ve
yapél madan hi-Dbir cretimin bakal
:r_g,ng,n g_er-aenkcad<e]ieyriinbiinr pl anl am:
edil ecefj i unutul mamal édeér
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Introduction

Toxicology studies have revealed important information
about the effects of unmetabolized residues of pharmaceuticals used
for animal and human health since the medications can end up in
water sources without being processed and eliminated in waste water
treatment applications. The increased concentrations of medications
can enter food chain of at least aquatic organisms. Therefore,
monitoring the effects of medications in aquatic environment still
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maintains its importance. Among such pharmaceuticals,
paracetamol (also called acetaminophen) is taking attention since it
is the most commonly used analgesic around the world (Ennis et al.,
2016). It is administered to more than 30 million in USA only in
2020, and can even be obtained prescriptiea (Statista, 2022). It

is a nonsteroidal antinflammatory drug used against pain and
fever, and also found in combination with many other drugs such as
sl eep, col d, all ergy dr wospssageGe mi
of this pharmaceutical is unfortunately not very rare and may result
in liver damage and even death (Hadi et al., 2013). It also induces
oxidative stress in the body, can also result in endocrine disruption
and even can affect gene expressiom@®t al., 2020). In England

227 deaths occurred due to overdose usage of paracetamol in 2021
(Statista, 2022).

Ecotoxicological studies for the monitoring of effects of
pharmaceuticals ending up in water resources can be carried out on
the model organism Daphnia magna. It feeds on small suspended
particles in the water. Indeed, they feed by filtering the suspension
Through their transparent body, their heart rate, egg production,
gastrointestinal system etc. can be followed (Ebert, 2005). The easy
growth and followable aspects, as well as filtering type of feeding,
make these tiny aquatic animals ideal for ecotrigy studies.

The residues of paracetamol have been detected in different
water environment (Liu et al., 2019; Sousa & Nunes, 2021). This
shows the severity of the situation about the usage of paracetamol
and their effects in the environment. Therefore, in this study, t
effects of different concentrations of paracetamol on reproduction,
heart rate and survival @faphnia magnavere investigated.

Materials and Methods

Daphnia magnas the most commonly used model organism
for the evaluation of behavioral and physiological effects and for the
study of problems caused by the effects of various environmental
factors and chemicals, including pharmaceuticalkaczyk,
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Bowni k, Dudka, Kowal & s-Wiazs k a ,
Hommen, Rubach & Ratte, 200®aphnia magnavas used as the
aqguatic animal in this study (Figure 1).

.-—'.'E"'

I -

Juvenile adult

Figure 1: Water flea (Daphnia magna)

Juvenile organisms, collected using argi@ron mesh sieve
from 50x50x50 aquaria grown under laboratory conditions, were
placed in 20x15x15 plastic boxes for adaptation. In these boxes, they
were fed once a day for 10 days
RANGE Start 20B00 micron) (Figure 2), and the water was
changed daily. The ingredients of the feed are given in Table 1.
Plastic culture boxes of 4 L were filled with tap water and 60 daphnia
were added to each box. Paracetamol was administered to culture
boxes as 10, 15, 20 and 25 mg/L concentration. The concentrations
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of paracetamol were adjusted by
tablets (Atabay, Turkey) which contain 500 mg paracetamol in each
tablet. Thementioned concentration of the pharmaceutical was
added to the culture water every day after the changing of culture
water. The temperature was keptat26t hr oughout t he
while the illumination regime was 14h light and 10h dark provided
with anautomagical illumination system. The feeding was provided
with the commercial feed once a day by dissolvinghef feed in
water.

----------
.........

Figure 2: The way of feeding

This image was created with biorender
(https://app.biorender.com/)
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Table 1: The ingredients of the feed

Ingredient Amount (%)
Crude protein 56
Crude o1l 13
Crude fiber 1
Calcrum 1.2
Phosphorus 1.3

Heart rate of daphnia waseasured everyday under a light
microscope, together with the determination of number of molts,
offspring, number of surviving animals, The experiments were
carried out in the Aquaculture Laboratory of Department of Biology,
Tekirdag Namik Kemal University Teki rdag, T¢r kiy

Figure 3: Water flea (Daphnia magna)
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During the experiment, the size, heart rate, number of eggs,
number of molts and number of offspring in the environment were
determined. In this regard, a total of 60 creatures were kept in each
group in the study, which was conducted as 3 replicates. #rem
beginning to the end of the study, the cans were renewed after
collecting the animals and the water was changed before feeding. At
the same time, the molts were collected using a plastic pipette and
counted while the water was changed. Measurememtstaien on
the animals every three days during the experiment. First, the size of
the creatures was measured using an eyepiece micrometer under a
SOIF microscope, and at the same time, the number of eggs in the
individuals and the heart rate were measuréde heart rate
measurement was done with the help of a stopwatch for 15 seconds.
Statistical analysis

The difference between the measurements were compared
with Oneway ANOVA using Minitab 13 software.

Results and Discussion

In this study, different concentrations of paracetamol were
administered toDaphnia magnaand the Vvitality, offspring
production, heart rate, body length and molting were followed and
measurements were taken every three days (making up a period).
The vitality change of Daphnia in this experiment is demonstrated in
graphic 1.
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Vitality of Daphnia magna
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Graphic 1: The vitality of Daphina magna under the exposure of
different doses of paracetamol

While there was no significant difference between the
periods in terms of survived animals in the control condition, the
number of alive animals decreased in every period when they were
expoed to 10 mg of paracetamol. The number of surviving animals
in the second period was a 21.5% decrease compared to the first
period. And this decrease was 32%, 34.5% and 52.4% in the
following periods. On the other hand, the number of surviving
animals droped by 60% in the second period compared to the first
period in cas of exposure to 15 mg parasetamol. The decrease in the
following periods were 12.5% and 24%. When the concentration
increased to 20 mg, the decrease of survining Daphnia was 63%
followed by a 77.2% after which no alive Daphnia was left. The
highest testedoncentration (25 mg paracetamol) the decrease of
surviving Daphnia by 68.3% after the first period got even dramatic
at th second period and it reached to 95% and the number of
surviving animal was only 1, which could not resist this
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concentration for another period. There were a dramatic ratio of
Daphnia death in the concentrations of 20 and 25 mg paracetamol.
On the other hand, the dramatic rate of decrease in surviving animals
exposed to 15 mg paracetamol in the acute phase sl@madia the
chronic phase of exposure. Yet, the vitality terminated at the fourth
period under this concentration. Under the lowest dose of
application, the rate of death of Daphnia was lower in the first three
periods, and increased in the last periodthede was no surviving
animal at the end of the alst period. These results revealed the
dramatic effects of paracetamol on the vitalility of Daphnia.

Offsprings of Daphnia magna

140

80
60
40
2 | i | J
0

Control 10 mg 15 mg 20 mg 25mg

Number of offspring
=
o
(=)

mperiod 0 ®period | ®period 2 period 3 ®period 4

Graphic 2: Offspring production of Daphnia magna under the
exposure of different doses of paracetamol

The breeding of daphnia occurred after period 2 under
exposure to all the doses of paracetamol, there was no offspring after
the first period (Graphic 2). In the control condition, production of
offspring increased in the following two periods while tffsmring
amounts decreased gradually under the exposure to 10 and 15 mg
paracetamol. The offspring production stopped totally with a drastic
decrease after the second period. As a matter of fact, there is no vital
daphnia in periods 3 and 4. When compdoeithe control condition,

--266--



the vital animal number decreased with the increasing paracetamol
dose at the end of second period. The tendency to produce offspring
decreased upon increase of medication dose along with the decrease
in the number of vital animals. There was an increasld ratio of
offspring/vital at the end of third period only under the exposure to
15 mg paracetamol (Graphic 3). This might indicate that there is an
adaptation tendency under the exposure to low dose of paracetamol
in short term, however, this adaptaticannot be maintained under
long term exposure.

Ratio of offspring/vital Daphnia
0,7
0,6
0,5
0,4

0,3

Offspring/vital

0,2

0,1

period 0 period 1 period 2 period 3 period 4

=== Contro] =—@==10mg 15mg =—@u=2(mg =—@=25mg

Graphic 3:The ratio of offspring to vital Daphnia magna under the
exposure of different doses of paracetamol

The trend of molt and vital animal numbers are parallel to
each other. Nogignificant change in vital animal number in control
condition supports the trend of increase in the number of molts.
There was a significant decrease in the molting even under the
exposure to 10 mg paracetamol (Graphic 4). The decrease in the vital
Daphnia number and the molting is correlated.
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Molt of Daphnia magna
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Graphic 4:The molting of Daphnia magna under the exposure to
different doses of paracetamol

The heart rates @aphnia magnaignificantly decreased by
the exposure to high levels of paracetamol (Table 2). Administering
25 mg of paracetamol for two periods decreased the heart rate by
16% and the vital animals by 63%. The number of vital daphnia
decreased to only 1 at the endsetond period of exposure to 25 mg
of paracetamol. When the daphnia were exposed to 20 mg of
paracetamol for two periods, the heart rate was 15% lower than that
of control condition and the vital animals were 1/11 of thetrobd
condition.
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Table 2: Comparison of heart rates of groups by periods

Period 0 Period | Period 2 Period 3 Period 4

Control | 456.9323043 | 4626323307 | 4750230150 | 473.61=34.000 | 4702530 30

| 10 mg 457 0324080 | 4674443 200 | 45030060 86 | 434 Boxdnd0h | 431 20=2] 000

13 mg 4594723677 | 460942121810 | 449.7)234,35% | 4240034000

|20 mg 4618743366 | 435 352105,01° | 40560485 77

| X mg 4656024095 388 862100420

pyalee | 0.792 0000 0003 0.000 0.000
Val ues wer e [SBignficantNiffeBixes, imcomparon

with the control, were indicated by asterisks. *P < 0.05

than the control at the later periods (Table 3). This simaé@eealed
the development of adaptation in acute phase buttienng exposure

Moreover, the body lengths of Daphnia were significantly
higher than that of the control condition only in the second period of
10 mg administration, while they were not significantly different

resulted in negative effects for Daphnia.

Table 3:Comparison of bodiength of groups by periods

Period | | Period 2 Period 3 Period4 | Period 5

Control 17300 | 21504 2862016 JA6E009 (2802013
MOmg | L71&007 122820017 12624005 12744016 ) 189%0.04 |

15 mg 1.75£0.21 | 117£0,14° 2564013 206013 |

20 mg L7l £0.22 | 21940180 2834006 |

a3 mg 173 £0,]8 | 2182 0.10% |

p valug 0812 | 0.022 013 0.213 | 0913
Values were mean N SD: n = 9

with the control, were indicated by asterisks *P < 0.05.
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Conclusion

The effects of paracetamol on the vitalitydphnia magna
were dramatic. The increased the concentration of paracetamol, the
lower the number of alive daphnia in every period of drug
administration to the growth medium. While the body length
increased upon 10 mg paracetamol application, the body length
decreasedith increased concentrations. The heart rat&aphnia
magnasignificantly decreased by the exposure to high levels of
paracetamol. Administering 25 mg of paracetamol for two periods
decreasedhe heart rate by 16% and the vital animals by 63%.
Overall, the results revealed that there was an adaptation developed
in acute phase, but loftgrm exposure resulted in negative effects
for Daphnia. Paracetamol is toxic to humans when administered as
4 g/day for the adults. Here, the negative effect of the unmetabolized
paracetamol has been shown on the aquatic environment, which is
critical for the health of ecosystems, soil, plants, animals and
humans.
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stemdeki zoopl ankton mi kt 8

> D~

ekos

t ¢r | rinde azal ma ve de ekosi st
sorunl aréné beraberinde getirmik
ekonomi sinde katkésé y¢gksek ol an
senaryo kendini gestermi ktir. 19
héezl anan sanayi |l ekme sonucu y ¢
Karadeni z6e bokalan akarsul ar én
avcel ek yapan teknel erin t ekn
kapasitelerin n art masé gi bi faktorl erin
deji kKi mler Karadeni z ekosistemir
Dengesi bozul an ekosistemde jeli
gel miktir. Karadeniz ¢l kemiz den
yeri ° neml i bir deni zimizdir. ¥ n
ol umsuzlukl arl a birlikte, sonr
makrozooplankton miktarénén artée
fazla d¢egkmekt &r . Deni zel ekosi st
makrozooplanktort ¢ r | er i ile i1 gili bilir
Tém ekosi st emi etkileyebilen ve
j el i msi makrozoopl ankt on grupl a
Ctenophora filumlaré ile temsil

fil umu kllzekl|l Ive Karadeni z6deki t ¢
veril mi ktir.

1. Filum: Cnidaria

Cnidaria (Coelenterata), bu f
cnidocyte veya nemat ocyst ol ar
varl éjéndan adéné al ér. Genell ik
(veya hidroi d) for mu, tebel er
sabite ner e k yakaméne s¢rder ér (ses
durumda serbest-e y¢gzme yetene]j
Keklindedirler.

Cnidaria filumu denizkakayeéekl
su hidrasé ve fizalya gibi 10.00



olarak bulunan basit radial simetrili metazoa grubudur. Endoderm ve

ekdoder mden ol ukan K tabaka v
tabakaya (mesoglea) sahiptir. B¢
ve biradial simetrild] okpalkar @anla
verilen bokluja sahiptir. Ajeéez v
sahiplerdir. Genelde sinir siste
ajé varder. Hayat evreleri nesi |
Mesogl ea cansez obriyoraks ekdodermderm ] me r
teremi k o canl é hegcreleri kapsar .
tentake¢l |l eri vardér ve tek a-eéekl

Cnidaria ¢yelerinin en °nemldi

yakeéceé madde i -eren h¢crelerin
h¢ecrelere kni dobl ast adeé ver il
interstitial h¢crelerce ol uktur
Nematos t bu filumun ¢yelerinde t e
k¢ - ¢k organel |l erden ol ukur . Ne m
ol ukmuktur. Nematosit wuyareécé bi
ferl atel ar ak hemen bokal teéel ér .

spral., oval, ar mut Keklinde vb.

1995).
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Dokunmaya duyarh
firlatma gikintisi

iplikgik .
Ok lgne
Cnidocyt
Nematocyst: ok igne ve iplikler firlatidigindaki
iplik hilcre igerisinde nematocyst
kekil 1. Cnidaria ¢yelerinde nen

uyarl anméxkt ér)

Nemat ositl er k¢ - ¢k objelerin

yapékmak, yézeyl del mek y a da
sal gél amak I -in °zellekmik ol ab
topl ama, késmen savunma Ve har e
beslenme tenka¢ | | er i bakéméndan zengi
fonksiyonel ° nemi onl arén birey:

y¢zeyindekide hdrgyankm mi ktarl ar da
(Zhong, 1988; Pechenic, 1995).

Cnidaria Filumu | reme ve Larval
Bazé c¢cnidaria ¢yelerinin, y a
form olarak bulunurken, dijerler
¢oj u, ekeyl i ve eKeysiz akamal a|l
stratejilerinde biAm-cak wari yWagy ar
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er ken | ar val akamasé€ pl anul a I

gametl erin gastrik cepler i-1ine
yoluyla dékaré ateéeleéerl ar. Yumur
baklar. Embriyolar ajézdahusé&nbe
i K1 emi ger -ekl exir. Burada gel i
ergin bireyden ayréleéer. Planul a
sonra kendi sini sert bir zemine
berakeél mayép daha irlgeani zbmameénaxk a
gelikebilir (Convey, 2012).

yumurta
Sperm

MEDUZ egeysiz
yumurta sperm

kekil 2. Cnidaria filmu yakam
uyarl anméxkt ér)

Pl anul al ar , siller (silia) il
yumaja sahip olabilirler Vecudu
g°ren tek Dbir a-eéklek vardeéer. D
Keklindedirler ve hepsiRankonaner ke
besl enen planul al ar (pl anktotrop
yerl eki mden ©°nce yumurtadan bes
pl anktonda daha uzun s¢re kal eéerl
sahip grup olup -ojoawey, 20k?2).a pl ank
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serbest e

yakamlarenée sg¢grdererloer Vécut g
j el i msi ve peltemsi bir yapédade
veren mesoglea tabakaséder .e Medyg
i -1in avl anma Sséraseénda Meldlgan el
f or ml Graspedaxustd ¢ r | er i dékéndaki t ¢r
Pel aji k yakam s¢grderer ek -9%89e7rdbsei s t
sudan ol ukmaktadeéer . Me d daditlilger, - o k
d¢nya okyanus!l arénda Ve deni
g°stermektedirler (Bat, & ark.,

Cnidaria filumu Anthozoa, Scyphozoa ve Hydrozoa olmak
iczere 3 sénéefda incelenir
1. 1. Senef :: Anthozoa

Ant hozoa, A-1-ek hayvanl areo
mer canl ar , deni z gel leri, deni z
Ant hozoa, 10 takém ve binlerce t
vegcutl arenen dék késménda yumuk:;
koruma k i -in °| ¢ bir madde sal gél a
ve mor il e sar e, mavi ve turuncu



birka- i n- boyunda i ken
b¢e¢yeyebilir (Anonim, 2024d) .

epidermis
mezoglea
kas lifleri
sinir ag|

x dizleminde
kesit

N
/ ntak[]ller

-

Pk

gastrovaskiiler
bosluk

y

gastrodermis
epidermis

kekil 4. Anthazoa sénéfeée ¢yeler
2024cd6den uyarl anméxktér)

Yeti kkin anthozoal ar , polipoid b
yoktur. Ant hozoan pl anul al ar é b
tentak¢ll er geli kmeden ©°nce plan
pl anktonda I ken tentake¢gl dam omur
tentake¢l |l er ol ukar ak, K¢ - ¢k bir
yapeéya be¢regnebilirler. Tentakge¢l |
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Vazo kKekIl ini andéran al't véicut
| u

gastrovaske¢gl er bokluktan o K mu K
Tentak¢gl l eri ol an pelajik deni z
ve sér alvaarsék,¢ |l gastbrook| uj u ayéran
°czelli klere bajle olarak séenefl a
1.2. Sénéf : Scyphozoa
Scyphozoal ar , genel |l ikl e A
ekl ektirilen organizmal arder . T¢
sapséz kKemsiye Keklinde canl él ar
renktedir. Hem pol hem medg¢z f

i p
halindeol up su y¢zeyine yakén ve se
devrelerinde med¢z formu dominan

Yeti kKkin scyphozoal ar , genel
ol arak bulunurlar ve ¢reme sonr a
ejilimidirler. Bu d°nemde °1| ¢ bl
deniz tabanéna (benti k) b°l geye
boyuna derin sul arda veya korun

kalabilmektedir.

Scyphozoa Ephyra Gelikimi ve Mor

¢oju scyphozoa medg¢ze¢, tipik
d°n¢ken gametler ¢retir (kekil 5
substrata tutunar ak, deni z anem
verilen bir polip akamaséna d°n.

n
l uktur ar ak sayéseéne ar
b°l ¢ache) veril en bir tomurcuklIl anrt
¢ St . ste, k at k at a-€eél an bi i
sonuclgel epddyra (gethr-obmeldgdagn ayr
baklSar bes kal an ephyra ©birka
cretilip er best bérakeéel abil i

[
b reyl er 0

n TR



sécakl ek, strobil asyonu d¢zenl

geor onmeRMgwmawetl Kkin med¢zler t a

gamet | erden dolr udan bir gelikim

ephyradya ve rdendan kademeli o

Bu nedenl e yaKam d°ng¢s¢ tamamen
Ephyra

Strobila

hlediz

Polip TPlanula
{Soyphistoma)

kekil 5. ScyphofaowanEmhy?2@2edd

uyarl anméxkt er)

Bir yeéldan d
erginin °zellik
Gen - bireyde aj

aha az s¢rede ol g
l erinin -o0ojJu var
€z sape, aj éz, g
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bul unur . Gel i mi Kk solenteron deécxk
dir

K
go°r ¢l ebil mektedi

Ephyra ve juvenil bir eNishner i n
ve EBHKHi¢gh ayl arénda zirve yapar
¥zdemir, 2011). Tipik olarak, me
yapél ederl ar ve bu diskin i-ind
bkl angecénda sekiz radyal l ob bu
terminal | apetl er vardeér . Mi de
mer kezden déka dajskygl gay &Klaamal §as
bajl anér, bu kanall ar | oblakdar én
girintilerin tabanéna da uzaner
kesémlaréendaki girintil erhopaliamar j i
bul undufhopaldle&kra,nal | ar ol ar ak adl a
2012). Ephyr aody aAuralia auritavaRhiaostdneat ay |

pumot ¢rl erinin a-éeéklanmasénda det

Rhopalia bir kanal én k¢-¢k bir ke

olan, -omak «keklinde yapeéelardeér.
ocel li -démsirt) gdlzar ak adl andeér él e
takéerl ar. Statositler y © rolarbki m v ¢

g°rev yapmakt ader . rHopahat kahakay € c €
y°nel i m eksenl isterradiakreydpariadiatolarakl a r a k
adl andeérel ér (kekil 6).
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Perradial

/ Adradial
Interradial

kekiRladé al kanal alt i simlerndir
1953.

Lobl ar araseéndakirhopalaikd er deazh av
bunlar adradial veya tentaculark anal | ar ol ar ak a (
bl gelerde ileriki akamada mar gi
tentak¢l her zaman ayné anda ort.
hemen kenaréndan veya Kemsiye al
geni kKl eyeese&l emiidheg kol ukturur . B u

farkl el ek g° s tRezostoem&puletd m¢ n @ & nted nt
gel i kmez Chrygaerd hygokcell# 4 t ent akg¢l e s
Aurelia auritat amamen farkl & bir tent akyg

Kl er i aastma b sk gl er kanal Si st emi
hal e gel mekte ve bir aj «keklini
Mer kezi mi de, manubriumun ort
dekar eya a- €&l ipterradiafltr de hai ndded®g:
gastrik filamentler adé verilen
filamentl er, mi de I -1 ndeki bes
yapmaktader Bakl angé-ta baze t
b¢yedegk-e sayél ar eevyair t @e x u nkbernesli |
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, ancak bazeée
ir ( Nel son, 2

N'c

hyra'l ar,
0) .

e Cni dar Rhzostdmal u mu
ong, 1988) yaygén
Chrysaora hysoselld ¥ rk ve Topalojl u, z
sonra Baté radeni zo0de tespit

yayél ém g°stermemi ktir. ABauritneden
veR.puma ¢r |l eri ayrénteéel é ol arak a-

Karadeni zdd
pulmq Aurelia aurita, (Zh
zt ¢

Ka

Aurelia aurita (Linnaeus, 1758)

Aureliaauritas i st emati ji akajédaki gi bi
Filum : Cnidaria
S én éf :Scyphozoa
T a k & r : Semaeostomeae
Aile : Ulmaridae
Cins - Aurelia
Ter : Aurelia aurita(Linne, 1758)

Cnidaria fAlawim@mu ¢y @aginy a deni
dajéelem g°stermekte Ve keyeéesal
go°r ¢l mektedir (Zhong, 1998, Bat
Genel li kl e sécak tropi kal keyeé:
yakamlaréné devam et ti bulunahéu . Ge

organizmalar 6 31 AC deji ken sul arda yack:
(Bat & ark., 2008)A. auritapopul asyonu polip ti
substrata sahip kéyeésal sul ar ve

| ek aweaya yaré kapal

~

séj, € sistemle
(Lucas, 1996; Mut | u, 2001, Bat é
ar k., 2019) . Bu organizma tg¢rén
ger ¢l ¢ér V¢cudu Kemsiye Keklind
Medg¢z|l erevielbt mgapéséné veren me
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Savunma ve beslenme i-in kull ané
2012).

Genelli kle denizlerin yé¢zey s
saydam g°r¢néekeg ol an bir organi
sérasénda geni kKl eyip, ke¢-¢l ebil e
st e¢), ayne Kekil de a-éeléep kapa
subumbrella( Kk emsi ye alt ée) denir Yet i
marj i nal | ob, sekiz duyusal or g
(kekil 7A) . Loblarén kenarl ar énd
ince ve Kk¢-¢k tentakell oer (si ||
1995)

Al't kKemsiyenin merkezinde KkEés
uzaneéer, or al y¢,zey|n mer kezine
ortaséndan 4 ajéz kolu ve kare K¢
serbest ol arak su i-inde wuzanér.
sudaki k¢-¢k canl él ar a -f(ell @aen kujomag
vecuda aléenmpsenéani dahpi ar .Mg rekee z i
-evresinde at nal éna benzer 4 ga
kull anélan organ) bulunur (kekil
ki dal gal é Keride benzer uzunl
meydana getirir. D°rtl ekat, koVuk
mer kezl er i ke¢-¢k dall ée tentakel|l
yakal anmasénda g°rev yapar ve aj
Ajéz kollaré merkezden etrafa dc¢

( k eki(Convey 2012, Anonim, 2024f).
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| P L Epﬂjﬂ'rmlﬂn

e mesoglea
e ~gastrodermis

tentakil

oral kol

gastrovaskiler
kanal o

tentakul

radial kanal

agiz
gonad ———
oral kol s
(5= 1 [T g PO——— 4,
halka kamnal] s
B
kekil 7 A. aurita kKkemati k g°r¢n

(Anonim, 2024fdédden wuyarl an
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yindeki mu K

crén abar ol yéze
szerine yapékmaseéene sajl ar . Bes
epi der mal sill erden -aneén mer k e
dall anmék oyuklardaki sillerin h
2008, Riisgard, 202p.
AureliaaurtaEp hyr a Gel i1 Ki mi

Aurelia auritat ¢r ¢ nde ephyr a45 ram , y
-apenda serbest berakel ér . Bu b
ol duk-a i nc@astrikdilamentsvéerfiedri ri | e i ki
bul unur . Bakl angeé-t a, perradial
u-laré kare «kekl i nde,&adradialkaiallaz e n h
sadece kare u-lu késa tomurcukl a
belirgin durumdadér (kekil 8A, E

Ephyra boyutu 225 mmo | dujunda marjinal
veya tentake¢l t omur cgu-gabtrk fil@ment o k t u
ve marginal | apet benzeri yapéel a
boyutl ar éna ul akteéejeénda perr acf
t aban!| adradiakdan aslel ar én yanlarenda -
8 B, D) . Bu akamada her gogastrib i - i
filamentbulunur. Ephyra® mm - ap énda adrddidlu] u n c
kanal dan yanl ar a d o jrhopalialkaaabadd | ar
birlekxerek birincil h-&)kaBkangkeé
Aurelid d a bul unan ol duk-a -kas malk &k
si stemin ik ge°ré¢negkeder . K¢ - ¢k
kenarl aréenda g°r¢nger . Her | ob ar

artar vV e ~8 mm

boyutuna wul akel
t ent aikkiil ¢ynanénda bexk il

e |

k a

a alteée ter
yapar . Boyut
nkad r nsa ksét ke mh a | ge

da bir grupta 142 t ent ak
med¢ze doPn¢éegkKer,
(kekil 81, J).
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A) ephyra 3.6 mm /\/ NI J) ephyra 22 mm
C) ephyra 2.5 mm
r\\ ‘\ Y <{ / )ept

D) ephyra 4 mm

o gastrik Wi :
\{\'\\ filament Q /;/7

B) ephyra 4 mm,; E) ephyra 5 mm
subumbrella solda Al
exumbrella sagda , {

“~ adranial
kanal tentakdl

ey / tomurugu

birinci
halka kanal

F) ephyra 6 mm

%)

birinci
marjinal
tentakal

kekil 8. Aphegliaagali ki ani (Conv

uyarl anméecxkt ér)
Rhizostoma pulmdMacri, 1778)

Rhizostomapulmbr opi kal ve él é@&man

scyphzoan grubu ¢yesidir. Kubbe
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5060 cm' ' ye kadar ul akabi |l ir k ekl
deniz cijeri gibi I simler i1le an

kekil 9 Rhizostoma pul mo (ol
Rhizostomapulmei st emati Jji akaj édaki gil
Filum : Cnidaria
Séneéef :Scyphozoa
Tak ér :Rhizostomae
Aile : Rhizostomatidae
Cins : Rhizostoma
Ter : Rhizostoma pulm@Macri, 1778)

Ergin bireylerin marginal ter
séecakl ek kokull aréndaki deji ki ml
bakéméndan zengin al anl ar da yay
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havzasénda, Mar mara Deni zi ve Ka
bir t¢rder (Mutlu, 2001, Fount es

Ergin bir Rhizostoma medg¢zeéng
bu késémdan uzanan 8 adradial dal
-ok sayéda aj ez mevcuttur ( Foun
tentake¢l | eri birlektijinden aj é:
a-ekt Bundan dol ayé bu med¢z bey
dékéendaki dudak tentake¢l |l eri ar a
(Convey, 2012) . Genell i kl e mavi
menekke renginde -o0ok sayéda, k¢- ¢
1982).

kemsiye -evr esi zirhophlalklapetignle r b «

ayréel mek on mar gi nalveldr fapewlarakb ul ur
adl anBhzosmmapuimonun toplam 80 | apet
mezogl oea serttir. kemsiye dékeéen
veren yakéce yapeda k¢-¢k noktac
statolith takéyan ancak ocel i
Rhopaliucheug-gene¢gsilli exumbrell
yé¢zeyinde subumbrel | a s(Fountes& duyu
ark., 2011, Convey, 2012).

n
b

Rhizostomapum&c p hyr a Gel i Ki mi

Bu t¢rde yeni ser best Obéemmak @alpam d
Ephyra 2.7 mm boyutl arénda iken
ke¢e-¢k tentakell er g°ré¢nmeye bacxl
Dall anmék margi nal | apetl era déxkt
keskin Kekil lidir (kekil 10A, E
b°l medge iglistri k fil ament ve ol d
varder (kekil 10G) . Rhopali al k
-atall anmék bir yapiealrdaktégrh.yérnsadrsa d
benzer ol arak keésa, u-1lareée k°r v
kanal |, ephyra yaklakék 3 mmbéye
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rhopal i al kanall arl a birl ekmes:i
boyutl aréndaki bir bireyde, biri
manubrium ol duk- a uzun ve-12b° | ¢ n
gastrik filament bul unmaktader
ar as eynadraékkit a kKkemsi ye kenarénda il
vV e eksumbrell a nematosit si ]l
boyutl aréndaki bir bireyde (keki
ayrélmék ve il k marginal hal ka
yakllk e k 18 mm boyutl aréna gel dijir
her -eyrek dairesinde d°rt yuvar |
hi - gel i kmez ve kanal ajé ol duk
2012)
A) ephyra 3.5 mm B) ephyra 5 mm D) ephyra 4 mm

3

subumbrella solda, exumbrella sagda subumbrella solda, exumbrella sagda agiz dud

/..

C) ephyra 2.7 mm

Agiz
dudaklari
Velar lapet

Rapalyal Iob

E) ephyra 4.5 mm

nematosit 2912, kol ve dudaklari

sigilleri

G) ephyra 3-4 mm
lateral gérinis
- 18 mm

1) ephyra 7 mm
Umbrella kenan

Velar lapet

Ropalyal lapet
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kekil 10. Rhreipzhoystao mee | g «wli md (Con
uyarl anméxkt ér .

13Senéf Hydrozoa

Hydrozoa, t¢m deégnya
bentos hem dp | ankt onda yaygén ol ar ak
s¢rdéegren bu grubun bilinen yakl a
yakam d°ng¢l eri, tomurcukl!l anar ak
tomurcukl anmayla il gili bir S ¢r e
creten olegrnteirk pml i p kol onil erinde

1999).
Hydrozoa Gelikimi ve Morfolojisi

ydrozoa (Si phonophor a)et ¢grl webru hyar |
nez) olup ya da koloniler ol
poid, yalnézca medusoid ya d
ak, medusoid evreler, kayal a
ol an poall)i palseerkdsesne | ( koel kairla k1
gel ir. Serbest y¢zebilen
tl ere sahiptir vV e ol gun|
I D1l |l enmi kK y Umurltaa dvaare
u larva yerlekir ve ye
di pte sabit olarak yakay
i i yakam d°ng¢sene s
[

H
I
i
r
I
d
S
a
[
I
n r
e p dejildir.

PTCQOTO3TOT
S =< O0OD~T0D0Y —TOox
“QJCD_“3‘<'_’QJ_$D

n X0 X X T M

Bir hydrozoa med¢zeéen genel y a
Mi de ve gonadlar subumbrella (al
kanall ar , mi deden yayeéel ar ak, K e m
kanal a bajl aneér. kemsiye kenmnar én
sayeéelarda margi nal tentake¢l l er b
mevcut ol abilir. Subumbrell a bok
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i deji kKen,
raf benzer.i
jelatin
ol anl ar dan

-ékeénteéel ar
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kekil 11. Hydrozoa polip
B)Cordylophora caspia {Bougainvilla muscus C)Obelia sp.
(Anoni m, 20249, h, &)

Exumbrella
Mide

B
Ag1z kenart

Radyal kanal

Ocellus

(Reseptor-basit goz) Marjinal kese

Tentakiil bulb

Tentakiil balb Marjinal tentakl

Subumbrella il k Halka kanal
Marjinal kese Marjinal tentakiil
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kekil. 11. Hydrozoa medg¢zeéegnegn g
uyarl anmécxkter) .
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