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Dear Scientist,

The thirth International Congress on Advances in Bioscience & Biotechnology (icabb)
was organized in Kiev, Ukraine. We are very happy for organizing this congress in

such a beautiful city and country that we have strong historical ties.

We wanted to make this conference little bit special by bringing scientist together
from different disciplines of veterinary area and also to open new research and
cooperation fields for them. In this sense, we desired to bring the distinguished
scientist together to get know each other and to develop and implement new joint

projects.

The scientist joined the congress was from different country and mostly from Turkey.
Total over the two hundered scientist were registered in the congress. The total
number of submission were 73 and after a careful evaluation 58 submissions were
accepted by our scientific committee and 6 of them were accepted as poster
presentation and, 52 of them were accepted as oral presentation and all those

presentation was taken place in the conference booklet.

We would like to send our special thanks to Mr. Musa Kose and Mr. Ismet Uzun,
ZENITH Group workers for their special efforts. And finally the most importantly I
would like to thank to all the participants individually who came from far away to

join this conference.

Chairman

[lker Camkerten
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Length-weight relationship of anchovy, Engraulis encrasicolus
(Linnaeus, 1758) from Mersin Bay, Northeastern
Mediterranean, Turkey

Hamsinin Engraulis encrasicolus (Linnaeus, 1758) Mersin Korfezi'nden
(Tirkiye Kuzeydogu Akdeniz) boy-agirlik iliskisi

Nuri BASUSTAY, Asiye BASUSTA!
IFirat University, Fisheries Faculty, Elazig, Turkey

*nbasusta@hotmail.com

ABSTRACT

In this study, a total of 603 anchovy specimens were caught by a commercial purse seiner at
a depth of 88 m off the Tuzla coasts in Mersin Bay, Northeastern Mediterranean between
April and May 2019. Length-weight relationships of E. encrasicolus were estimated as
W=0.0035*L29%, R2=0.906, 95% confidence intervals of b = 2.918-3.073 for sexes combined.
According to this value, the growth type of this species was isometric for all sexes.

Key words: Engraulis encrasicolus, anchovy, length-weight relationship, Northeastern
Mediterranean.

OZET

Bu calismada, Nisan-Mayis 2019 tarihleri arasmnda Kuzeydogu Akdeniz, Mersin
Korfezi'ndeki Tuzla agiklarinda 88 m derinlikte ticari bir girgir avciligy ile toplam 603 hamsi
ornegi yakalanmistir. E. encrasicolus'un boy-agirlik iliskileri W = 0.0035 * L29%, R2 = 0.906,
kombine eseyler icin% 95 gtiven araliginda b = 2.918-3.073 olarak tahmin edilmektedir. Bu
degere gore, bu tiirtin bitytime tipi tiim eseyler icin izometrik olmustur.

Anahtar kelimeler: Engraulis encrasicolus, hamsi, boy-agirlik iliskisi, Kuzeydogu Akdeniz

INTRODUCTION

Anchovy, Engraulis encrasicolus (Linnaeus, 1758) is pelagic schooling species that
descends near the substrate to depths of 150m. It feeds on zooplankton, mainly
copepods crustaceans, fish eggs and larvae. E. encrasicolus is the most important
commercial fish species inhabiting Turkish Seas and caught in a variety of fishing

methods. This species is Atlanto-Mediterranean including the Black Sea and
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distributed from Norway to Angola (Golani et al., 2006). Anchovy is assessed as
Least Concern (LC) species in the Mediterranean Sea by IUCN (Tous et al., 2015).
There is no more information on the length-weight relationship of E. encrasicolus in
the Northeastern Mediterranean coasts of Turkey. This paper is to determine length-
weight relationship of E. encrasicolus caught coasts off Tuzla, Mersin Bay,
Northeastern Mediterranean.

MATERIALS AND METHODS

A total of 603 anchovy specimens were caught by a commercial purse seiner from
different stations at a depth of 88 m off the Tuzla coasts in Mersin Bay, Northeastern
Mediterranean between April and May 2019 (Figure 1). The samples were transferred
to the laboratory of Fisheries Faculty, Firat University where they were identified.
Total lengths (L) was determined to the nearest 1 mm and the mass (W) of each
specimen was weighted with a digital scale nearest to the 0.01 g (Figure 2). Total
length-weight relationship of all individuals was estimated by using an exponential
regression equation W=aL?, where a and b are intercept and the slope (=exponent) of
the length-weight curve, respectively (Ricker, 1975). The b value for this species was
tested by a t-test at the 0.01 significance level to verify if it was significantly different

from 3.

[

MEDITERRANEAN ~ / {
SEA /

Figure 1: Catching area Tuzla coasts, Mersin, Turkey, Northeastern Mediterranean
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Figure 2: Engraulis encrasicolus from Mersin Bay, Northeastern Mediterranean

RESULTS AND DISCUSSION

Minimum-maximum weight and length of this species were determined as 6.29-20.33
g and 10.0-14.1 cm, respectively for all individuals. Length-weight relationship of E.
encrasicolus was estimated as W=0.0035*1.29%, R2=0.906 and 95% confidence intervals
of b = 2.918-3.073, standart error of b(SEb)=0.039 for sexes combined (Figure 3).
According to this value, the growth type of this species was isometric for all sexes (b
=3).

According to regression analysis, anchovy length has significant correlation with its
weight (R = 0.95, R? = 0.906, F1, 601 = 5805.777, P <0.01) and it is possible to say that
90% increase in weight was due to length increase. In addition, when the f-test
results were analyzed for the importance of regression coefficients (¢-test = 76.196, P

<0.01), it was found that total lengths of anchovy could be used in high precision to

predict anchovy weight.
25
W=0.0035"TL>%%

20 4 R*=0.906
15+
4
= 4
= 10
-
P 54

o v L2
9 11 13 15
Totallength (cm)

Figure 3: Length-weight relationship of Engraulis encrasicolus from Mersin Bay,

Northeastern Mediterranean
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According to some areas calculated b values for Engraulis encrasicolus were found
3.179 for Babadillimani Bight by Cicek et al., (2006), 3.0 for Adriatic Sea by Sinov¢ié
(2000), 2.919 for Black Sea by Samsun et al., (2003) and 3.13 for Izmir Bay by Uckun et
al., (2005). These values are very close in our study.

Reported some b values, 3.416 for Black Sea, by Ozdamar &Erkoyuncu (1989) and
3.333 for Black Sea by Karacam & Diizgiines (1990) are different from our b values.
These differences may be caused by the lower sample size, sampling month,
spawning time (total length or fork length), different or fishing techniques. The study
did not represent a total year, so, these estimated parameters should be taken into

account to represent only for 2019 spring time.
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Records of adult and newborn specimen of Aetomylaeus
bovinus (E. Geoffroy Saint-Hilaire, 1817) from Mersin Bay,
Northeastern Mediterranean Sea

Kuzey-Dogu Akdeniz Mersin Korfezi'nden yetiskin ve yenidogan
Aetomylaeus bovinus (E. Geoffroy Saint-Hilaire, 1817) numunesi kayitlar:

Nuri BASUSTAY, Asiye BASUSTA!
Firat University, Fisheries Faculty, Elazig, Turkey

*nbasusta@hotmail.com

ABSTRACT

In May 2018, adult and neonate Aetomylaeus bovinus individuals have been captured as by-
catch from commercial purse seiner fishing at depth of 30 m off the Deliburun coasts in
Mersin Bay, Northeastern Mediterranean. The presence of neonate and adult individuals in
this area suggests that may be using this region as a parturition and nursery area.

Key words: Aetomylaeus bovinus, neonate, reproduction, North-eastern Mediterranean.

OZET

Mayis 2018'de, yetiskin ve yenidogan Aetomylaeus bovinus bireyleri, kuzeydogu
Akdeniz'deki Mersin Korfezi'ndeki Deliburun kiyilarmin 30 m derinligindeki ticari balik
avciligr ile yakalandi. Bu alanda yenidogan ve yetiskin bireylerin varligi, bu bolgeyi bir
dogum ve kres alani olarak kullanabilecegini gostermektedir.

Anahtar kelimeler: Aetomylaeus bovinus, yenidogan, tireme, Kuzeydogu Akdeniz.

INTRODUCTION

Bull ray, Aetomylaeus bovinus (E. Geoffroy Saint-Hilaire, 1817) inhabits both benthic
and pelagic environments and it is also observed close to the surface of the sea. These
rays are one of the ovoviviparous elasmobranch and females give birth to 3-7 young
of 45 cm, after a gestation period of 6-8 months (Golani et al., 2006). The smallest
specimen of bull ray was found to be 29.5 cm and 272.0 g in Mersin Bay by Basusta
and Aslan (2018). Bull ray is assessed as Data Deficient (DD) species in the
Mediterranean Sea by IUCN (2011). This paper declares the existence of neonate and
adult female of A. bovinus caught coasts of the Mersin Bay, North-eastern

Mediterranean.
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MATERIALS AND METHODS

Adult and neonate fish individuals of Aetormylaeus bovinus were captured accidentally
by a commercial purse seiner in a single haul in May 2018 at a depth of 30 m off the

Deliburun coasts in Mersin Bay, North-eastern Mediterranean (Figure 1).

The samples were transferred to the ecophysiology laboratory of Fisheries Faculty
Firat University where they were identified, sexed and photographed. Total lengths
and disc widths were determined to the nearest 1 mm and the weight of each
specimen was weighted with a digital scale nearest to the 0.01 g. The specimens were
preserved at the Museum of Fisheries Faculty, Firat University (FFM-FISH/2018-01
and FFM-FISH/2018-02).

Figure 1: Catching area Deliburun coasts, Mersin, Turkey, Northeastern

Mediterranean
RESULTS AND DISCUSSION

Total length, disc width and weight of adult female A. bovinus were 168.3 cm, 103.2
cm and 18517.00 g respectively and these measurements for neonate female were 75.0
cm, 49.9 cm and 924.00 g respectively (Figure 2). Thus, coasts of the Mersin Bay may
be parturition and nursery area for this species. Same area has also been declared as
nursery area for Rhinoptera marginata species by Tirasin and Basusta (2018). Capture-
induced parturition (either premature birth or abortion) in several viviparous shark

and ray species is a long-known phenomenon (Adams et al., 2018). We think that the

—
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captured A. bovinus female was gravid with a near-term embryo and she aborted her
young during the capture or immediately afterwards when the purse-seine net was
brought onboard because of capture stress.

Ry A

Figure 2: Adult and neonate individuals of A. bovinus from Mersin Bay, North-

eastern Mediterranean
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The Effect of Larger Fish on Growth Performance of Carp
(Cyprinus Carpio) in Cage

Kafes Kosullarinda Boylamanin Ve Farkli Boy Kompozisyonlarinin Aynali
Sazan (C. Carpio)'Larin Biiyiime Performanslari Uzerine Etkisi
Taylan TOYGANOZU!, Alp OZGUVEN?, Suat DIKEL!

1 Su Uriinleri Yetigtiricili§i Ana Bilim Dah
2 Konya Gida Tarim Universitesi

ABSTRACT

In this study, it was aimed to determine the effect of size difference between large
individuals and small individuals on growth performance during size grading of zero-aged
mirror carp (Cyprinus carpio). 0 years old 1 to 3 g fry that have just completed the larval
stage were stocked in cages placed in the pond at a rate of 20 fry / m3 and fed for 90 days.
Trial groups; A group consisting of a small group (Smalls), consisting of 1 g and half 2 g
(G1), consisting of half 1 g and half 3 g (G2). At the end of the experiment, it was observed
that the individuals in the Control group (10,11 + 2,56g) grew better than the others in the
other groups (P <0.05). The G1 group consisting of 1 and 2g individuals had a better Food
conversion ratio (1.4 + 0.03) compared to other groups (P <0.05). As a result, it was observed
that the size grading and different size combination between the groups had an effect on
growth performance of common carp offspring, especially when they are stockedas1 +2 g,
it is observed that good competition established and this situation has a positive effect on the
development of bulk fish.

Key words: Size grading, Size difference, Mirror carp

OZET

Bu c¢alismada, sifir yash aynali sazan (Cyprinus carpio) yavrularinda boylama uygulamasi
sirasinda biiytik bireylerle kiigtik bireyler arasindaki boy farkmin biiytime performansina
etkilerinin ortaya cikartilmasi hedeflenmistir. Hentiz larva asamasini tamamlamis olan 0 yas
1 ile 3 g'lik yavrular havuz igine yerlestirilmis kafeslere 20 adet/m3 oraninda stoklanmis ve
90 giin boyunca beslenmistir. Deneme gruplari, tamami 1 g'lik kii¢iik bireylerden olusan
boylanmus bir grup (Kugiik), %50'si 1 g ve %50 si 2g’dan olusan (G1), %50'si 1 g ve %50 si
3g’dan olusan (G2) gruplarindan olusmustur. Deneme sonunda Kontrol grubundaki
bireylerin (10,11+2,56g) diger gruplardaki kiigclik bireylerden daha iyi buyudugu
gozlemlenmistir (P<0.05). 1 ve 2g’lik bireylerden olusan G1 grubu diger gruplardan daha iyi
bir (1,440,03) YDO’ya ulasmistir (P<0.05). Sonug olarak gruplar arasinda boylamanin ve boy
farkinin sazan yavrularinin buiytime performansina etki ettigi, ozellikle 1+2 g seklinde
stoklandiklarinda rekabet ortami gelistigi ve bu durumun siiriintin gelisimine pozitif yonde
etki ettigi gozlemlenmistir.

Anahtar Kelimeler: Baliklarda Boylama, Boy Farki, Aynali sazan

—
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GIRIS

Akuakiltiirde yetistirilen balik ttirlerinin ¢ogu, viicut boyutunda ©nemli
dalgalanmalar gosterir. bireysel viicut agirlig1 dalgalanmalar1 hakkinda bilgi sahibi
olunmasi yem alimmin yonetilmesi ile yem atigmi azaltarak ve su kalitesinin
artirllmasi tretim verimliligini en st seviyeye cikarir (McCarthy ve ark. 1992,
Jobling ve Baardvik 1994). Bu 6zellikle karnivor baliklarinin tiretiminde 6nemlidir,
¢tinkti bunlar sudaki fiziko-kimyasal degisikliklere kars: oldukca hassastir ve duisiik
konsantrasyonlarda nitrit ve amonyak bile onlara zarar verebilir (Fontaine ve ark.
1997, Zakes 1999, Stejskal ve ark. 2009). Baz1 balik tiirlerinde kanibalizm ya da 6liim,
viicut buyuklugiundeki artmis varyasyona baglanmaktadir (Baras ve Jobling 2002).
Baliklarda goriilen toplumsal hiyerarsinin kurulmasi, viicut agirligindaki artisa bagh
degiskenligi belirleyen en 6nemli faktor olarak kabul edilir (Metcalfe 1986, Johnsson
1997). Dominant baliklar genellikle daha kiiciik, alt grup baliklarin biiytimesinde ve
yem tiiketiminde inhibe edici etkiye sahip biiytik bireyler olarak kabul edilir (Cutts
ve ark. 1998). Boylama, viicut buyuklugiu degisimini en aza indiren rutin olarak
yapilan tek islemdir. Bu prosediir, kompozisyonu heterojen gruplardan homojen ve
cesitli buiytikliikteki gruplara dogru degistirir (Kozlowski ve ark 2018). Boylece,
sosyal hiyerarsinin bozuldugu ve kiuctik baliklarin, biiytik baliklarin yoklugunda
btiytimelerini telafi etme imkani oldugu varsayilmaktadir (Jobling 1982, 1995).
Boylama etkinliginin arkasindaki ana fikir, kiictik ve biiytik olani ayirarak sosyal
etkilesimlerin potansiyel olarak olumsuz etkilerinden kaginmak ve kanibalizmin
etkisini hafifletmektir (Jobling 1995). Birkac calisma bu varsaymmi test etmis ve
celiskili sonuglar ortaya g¢ikmustir. Bazi tiirler igin kiuigtik baliklarin biiytimelerini
esitledigi ve biyokiitlenin artmasina neden oldugu gosterilmistir (Brzeski ve Doyle
1995; Seppd ve ark. 1999 ; Oz ve ark.,2010; Alev ve Dikel 2010; Gok ve ark., 2014).
Bununla birlikte, diger bircok balik tiirti icin, kiigtik baliklarin biiytimesi tizerinde
avantaj saglama etkisi olmamuistir (Jobling ve Reinsnes 1987, Baarsvik ve Jobling 1990,
Kamasutra 1993, Sunde ve ark. 1998; Dikel ve ark.2016). Ayrica, su triinleri
endiistrisinde, iyi uygulamalar genellikle yeterli yem rasyonuyla yemleme

verimliligini artirmak ve tiretim boyutuna bagl olarak asgariye indirmeyi ve
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minimuma indirgemeye dayali faydalar1 artirmay1 amaglarken aynm1 zamanda farkl
boy dagilimi, pazarlanabilir balik stoklarmnin artmasmna da neden olmaktadir

(Kestemont ve ark. 2003; Petrovi¢ ve ark. 2011).

Boylamanin Atlantik somonu (Salmo salar) yavrularmin biiytimesi, (Gunnes
1976) cipura, (Sparus aurata) (Popper ve ark. 1992), Nil tilapiasi, Oreochromis niloticus
(Brzeski ve Doyle 1995; Alev ve Dikel 2010) ve Avrupa levrek (Dicentrarchus labrax)
(Batzina ve ark. 2018), Asya kedi baliklar1 (Pangasianodon hypophthalmus) (Dikel ve
Gocmen 2018) yetistiriciligi tizerindeki olumlu etkileri, zaten rapor edilmistir. Ote
yandan, biiylime oranimin boylanmis gruplarda, gesitli balik tiirlerinin
smiflandirilmayan gruplarma kiyasla iyilesmedigini gosteren raporlar da vardir
(Baardvik ve Jobling 1990; Sunde ve ark. 1998; Barki ve ark. 2000; Wallat ve ark. 2005;
Imsland ve ark. 2009; Dikel ve ark.,2016). Zira bazi durumlarda boylamanin baliklar
icin sadece stres kaynag olabilecegi ve bazi hassas tiirler i¢in biiylimeyi
yavaglatabilecegi bildirilmektedir. Bu konuda yapilan bazi arastirmalar; kalkan
(Scoptalmus maximus), Alp alabalig1 (Salvelinus alpinus), yilan balig1 (Anguila anguila),
kanal kedibalig1 (Ictalurus punctatus) ve kerevitlerde (Cherax tenuimanus) boylamanin
bliylimeyi etkilemedigini gostermistir. Biiylimeyi etkileyen faktorler genellikle ic ve
dis faktorler olarak siiflandirilabilir. Bu faktorler arasinda beslenme ¢ok 6nemli bir
yer tutar. Yetistiricilikte beslenmeyi etkileyen faktorler arasinda da canlmin
buiytikltigti, anatomik durumu, agiz aciklig1 (diametre’si) gibi bireysel 6zelliklerinin
yan sira kendi disinda bazi dis faktorlerin de etkisi s6z konusudur. Bu dis faktorlerin
arasinda strtinin mevcut durumu, sosyal etkilesimi ve hiyerarsisi goz ardi
edilmemesi gereken bazi konulardandir (Fernandes ve Volpato, 1993; Barcellos ve
ark., 1999). Popiilasyon igindeki boy dagiliminin farkli olmas: ile biiyiik ve kiigtik
baliklar arasinda belli bir hiyerarsik diizen olusur. Bu diizen tiirlere gore degisiklik
gosterebilir. Boylama yapilarak bu hiyerarsik diizen kirilabilir. Kimi zaman
yetistiriciler boylama yaparak farkli hiyerarsik gruplar1 aymrarak farkli déonemlerde
pazara triin saglayabilmektedir. Su tirtinleri yetistiriciliginde bazi tiirler icin
poptilasyondaki biiytik bireylerin varligi buytimeyi olumsuz yonde etkilemesine

ragmen bazi tlirlerde ise biiytk bireylerin rekabeti gelistirerek biiytimeyi
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destekledigi bildirilmistir. Poptilasyon icinde belli bir hiyerarsik diizenin olmasi
beslenme aliskanliginin yerlesmesi (yem alimi aliskanligl) sirasinda fayda dahi
saglayabilmektedir. Ancak, farkl tiirler icin bu olumlu ya da olumsuz etkilerin hangi
btytikluk farklarinda gerceklestiginin bilinmesi boylama uygulamasina pratiklik
kazandirabilir. “Popiilasyonda ne kadar biiytiik bireye izin verilmeli ve bu farklilik en
fazla ne kadar olmali” sorularmmin yanitii bulmak icin daha ¢ok arastirma

yapilmasina ihtiyag vardir.

Bu calismadan elde edilecek veriler 15181 altinda boylama uygulamasinin yapilip
yapilmamasimmin yani sira sazan yetistiricili§inde boylamada esas olusturabilecek
balik boylar1 arasinda olmasi gereken farklilik tizerine mevcut durumun ortaya
cikartilmaya calisilarak, olasi faydalari incelenecek ve en uygun fark kompozisyonu
tizerine Oneriler getirilmeye calisilacaktir.

MATERYAL VE METOD

1. Materyal

Calisma Cukurova Universitesi Su Uriinleri Fakiiltesi, Dr. Nazmi Tekelioglu Tatlisu
Uriinleri Uretim ve Arastirma istasyonu’nda, sehir sebeke suyu kullanilarak,
havuzlara kurulmus hamsindz ag tipinden yapilmis 1x1x1 kafeslerde gerceklesmistir.
Deneme sazanlarin Temmuz ayinda kafeslere stoklanmasi ile baslamistir. Denemede
kullanilacak olan baliklar, 2 ay 6ncesinde beton havuzlara stoklanan aynali sazan (C.
Carpio) anaglarindan elde edilen bireylerden olusmaktadir. Hentiz larva asamasini
tamamlamamus 0 yas 1 g ve 0 yas 3 g araligindaki melez bireyler, 9 adet 1x1x1
olctistinde kafeslere, her kafese 20 adet olarak stoklanmistir. Yemleme giinde 3 kez
viicut agirhiginin % 5’i oraninda yapilmistir. (Cizelge 1’de) baliklar ticari sazan yemi
ile beslenmistir. Havuz suyunun sicaklig1 ve oksijen diizeyi gtinliik olarak olgtiiltip ve
kaydedilmistir. Olgtimler icin Oxy Guard® marka oksijen-metre kullanilmistir.
Deneme 90 giin stirmiis ve besleme asamasinda 15 giinliik araliklarla baliklarmn

agirliklar: olgiilerek biiytime performanslar: degerlendirilmistir.

Calismamizda asil degerlendirilecek veriler her gruptaki kiictik bireylerin
verileridir. Kontrol grubu hari¢ diger gruplarin %50'lik kism kiiciik bireylerden
olusmaktadir. Kontrol grubunda ise %100 kiiciik bireyler yer almaktadir.

———
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Cizelge 3.1. Denemede kullanilan yemin igerigi

Andlitik Bilesenler
Nem (%) 10
Ham Protein (%) 35
Ham Yag (%) 6
Ham Seldloz (%) 4
Ham Kl (%) 10
Bridt E. (kcal/kg) 4000
2. Metod

2.1. Deneme Gruplar:

Deneme 3%3 (3 grup x 3 tekerrtir) bigiminde dizayn edilmistir. Denemede test edilen
gruplar Cizelge 2'de verilmistir. Gruplar belirlenirken sirayla bireyler arasindaki
buiytikliik farkli artirilmistir. Kiictik Grup kontrol grubu, Grup 1 % 100 buyukluk
farki olan grup, Grup 2 ise % 200 biiytiikliik farki olan grup olarak belirlenmistir.

Cizelge 2. Deneme gruplarinin dagilim

Deneme Gruplarin Dagilimi
Gruplan
Kiigiik Grup Sadece 1 g’'lik yavrular (%1001 g)
Grup1 1gve2glkyavrular (%501g+ %502 g)
Grup 2 1gve3glhkyavrular (%501 g+ %503 g)

2.2. Analizler
Denemelerin sonunda biiytime ve yem tiiketimi ile ilgili yapilan hesaplamalar

asagidaki gibidir.
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Canl1 Agirlik Kazanci (%)= (Final agirlig: - Baslangic agirligr)-! x 100

Giinliik Canli Agirlik Kazanci= (Final agirlig: - Baslangi¢ agirligi) x gtin!

Spesifik Biiytime Orani: SBO (%g gitin-1) = [Ln (final agirlig1) - Ln (baslangig
agirhigr)] x (gin) x 100

Yem Cevirim Oram (FCR)= (Tiiketilen yem miktar1) x (Canh agirhik kazanci)-
Yem Cevrim Etkinligi (FCE)= (Canli agirlik kazanci) x (Ttiketilen yem miktar1)-!
Yasama Orani(YO) = (Deneme sonundaki balik sayis1) x (Deneme basindaki balik
say1s1) x 100

Oransal Agirlik Artisi= [(Final agirligi) - (Baslangic agirligi)] x (Baslangic
agirhign)1 x 100

Ekonomik Dontistim Orani: ECR= Yem Fiyat1($/kg) x FCR

Yem Fiyat1 1,15 $ olarak kabul edilmistir.

Ekonomik Yarar indeksi: EPi= (Final ag.(kg/balik) x Balik Fiyati($/kg) - ECR
($/kg) x Canli agirlik Kazanci ( kg)

Balik Fiyat1($/kg) 2,26 olarak alinmustir.

2.3. Istatistik Hesaplamalar1

Deneme sonucunda elde edilen veriler SPSS istatistik programinda one-way
ANOVA (tek yonlu varyans analizi) ile analiz edilmistir. Ortalamalar ve veriler
arasindaki farkliliklar 0.05 (% 5) onem seviyesinde test edilmistir. Fark c¢ikmasi
durumda Duncan Testi yapilarak hangi gruplarin birbirinden farkli oldugu

belirlenmistir.

BULGULAR VE TARTISMA

90 gtinlik deneme sonunda, gruplardaki sifir yash aynali sazan (Cyprinus carpio)
yavrularinda biiytime performanslar1 Cizelge 3'te verilmistir. Veriler 15 gtinde bir
her bireyin tek tek tartilmasiyla elde edilmistir. Verilerin degerlendirilmesinde esas
olarak kiictik baliklarmn biiytik bireylerin varliklarindan ve onlarin biiytikltiklerinden
ne yonde etkilendikleri incelenme amaci giidiildtigtinden kiictik bireylerin tim
btiytime detaylar1 incelenmis bunun yam swra Dbuyik bireylerin  bu

kompozisyonlardan etkilendigi detaylanmamistir. Bununla birlikte biiytik bireylerin
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karsilastirmalar goz ard: edilmemistir.

biiytime performanslarinin énemli noktalar1 yine de Cizelge 5'de belirtilmis ve baz1

Cizelge 3. Denemeye alinan kiiciik ve biiyiik baliklarmn 90

gunltuk buiytime performanslari + SD

GRUPLAR

Kigciik (1g) G1 (1g+2g) G2 (1g+3g)
Baslangig agirligr (g) 1,04+0,01 1,55+0,01 2,01+0,01
Final Agirlig (g) 10,11+2,56 11,30+1,4 11,65+01,08
Agirlik Kazanci (g) 9,3742,57a  9,76+1,51a 9,51+0,98a
Gin. Agirlik
Kazanci(g/ gtin) 0,1+£0,03= 0,110,022 0,110,012
Oransal Buytime(%) 900,79+2462 627,3+109,47> 477,06+97,48¢
SBO 0,13+0,01=  0,09+0,01a 0,09£0,01a
FCR 1,64+0,17> 1,440,032 1,4440,01a
Yem Cev.Etk (%) 0,61£0,06> 0,71+0,022 0,71 +£0,102
YO 100 100 100
CViinal/ CVbaslangic 1,87+0,08  0,88+0,05 0,71+0,09
ECR 1,89+0,19> 1,61+0,032 1,65+0,252
EYI 5,65+1,47¢  9,83+1,36P 10,77+3,1a

"0.05 onem seviyesine gore gruplar arasindaki istatistiksel farktir.

CAK: Canl1 agirlik Kazanci, SBO: Spesifik Buytime Orani, YO: Yasama

Orany,

FCR: Yem Degerlendirme Oran1 EYI: Ekonomik Yarar indeksi ECR:

Ekonomik Dontistim Orani

90 gtinlik deneme sonunda, gruplardaki kiictik bireylerin biiytime
performanslar1 Cizelge 4'de verilmistir. Veriler 15 gtinde bir her bireyin tek tek

tartilmasiyla elde edilmistir.
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Cizelge 4. Kiigiik bireylerin 90 giinliik biiytime performanslar1 + SD

GRUPLAR

Kiigiik Baliklarin  Kuguk

Performansi (1g) Gl (1g+2g) G2 (1g+3g)
Baslangic agirligi (g) 1,04+0,01a  1,0340,02a 1,03+0,02a
Final Agirlig: (g) 10,112,562  8,89+0,28>  §8,53+0,24b
Agirlik Kazanci (g) 9,37+2,57a 7,86+1,3b 7,51+1,02b
SBO 0,13+0,01=  0,12+0,01a 0,12+0,012
CVfinal 0,26£0,01> 0,130,022 0,10£0,02a

~0.01 6nem seviyesine gore gruplar arasindaki istatistiksel farktir.
"0.05 6nem seviyesine gore gruplar arasindaki istatistiksel farktir.

Deneme sonunda, gruplardaki biiyiik bireylerin biiytime performanslar1 Cizelge3'te

verilmistir.

Cizelge 1. Denemedeki biiyiik baliklarin 90 giinliik performans degerleri + SD

Biiyiik Baliklarin Performansi

Gl(1g+2g) G2(1g+3g)
Baslangig agirligr (g) 2,08+0,01 3,02+0,01
Final Agirlig (g) 13,95+1,86 14,5340,96
Agirlik Kazanci (g) 11,87+1,862 11,52+0,962
SBO 0,09+0,01a 0,09+0,01a
CViinal 0,830,284 0,84+0,152

™0.01 6nem seviyesine gore gruplar arasindaki istatistiksel farktir.
"0.05 6nem seviyesine gore gruplar arasindaki istatistiksel farktir.

Agirlikga Biiyiime

Denemenin stirdtigii 90 gtinliik beslenme sonunda kiigiik bireylerin ortalama final

agirliklar: Kuctik Grup igin 10,11 £ 2,56 g, Grup 1 icin 8,89 + 0,28g, Grup 2 icin 8,53 +

0,24g olarak belirlenmistir.
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Canl1 Agirlik Kazanci

Deneme sonunda kiictik bireylerin ortalama canli agirlik kazanglary, grup K, 1 ve 2

icin sirasiyla 9,37 £ 2,57g, 7,86 £ 1,3 ve 7,51 £ 1,02 g olarak bulunmustur.

En ytiksek donemsel kazang 60. giin ¢lgtimiinde G1 grubunda (2,4 + 0,99 g)
tespit edilirken buna en yakin veriler yine 45. gtinde G 2 de (2 = 0,79) ve 60. Giinde K
grubunda (2+ 0,55) saglanmustir

Giinliik Canl1 Agirlik Kazanci

Denemenin stirdtigii 90 giin boyunca gruplardaki kiictik bireylerin ortalama giinliik
canl agirlik kazanclary; Kiigtik grup icin 0,1+0,03g, Grup 1 igin 0,102 £ 0,01 g ve Grup
2 icin 0,108 + 0,01 g olarak belirlenmistir. Giinliik canli agirlik kazanci agisindan
deneme gruplarinin ulastiklar: degerler arasinda en yiiksek degere G2 grubunda 61

giinde (0, 0,159 + 0,06 g/ gtin) ulasilmistir.

Spesifik Biiyiime Orani

Deneme sonunda genel spesifik bliylime oranlar1 ortalamasi Kiigiik Grup igin
%0,13£0,01: Grup 1 icin % 0,12+0,01: Grup 2 icin % 0,12+0,01 olarak hesaplanmaistir.
En yiiksek spesifik buiytime degerine Kiicik Grupta (0,29+ 0,05) ilk 15. gin
olcimiinde ulasilirken aymi donemde G1 de (0,22+ 0,05) ve G2 (0,18 + 0,04) de

ulasilmistir.

Oransal Agirlik Artisi

Denemenin surdigii 90 gitinltik periyot sonunda kiictik bireylerin oransal agirlik
artislari, Kuigtik Grup icin % 900,79 + 246; Grup 1 icin % 761,71+114,31 Grup 2 icin %
731,61+103,30 olarak bulunmustur. Doénemsel olarak denemenin basinda ilk 15
giinliik dl¢timlerde en buiytik oransal artisa ulasilirken Kiictik Grup (142,09+34,43) G1
(96,11+32,30) ve G2 (74,87+22,84) gruplarinin 6niinde yer almistir (P<0.05)

CVfinal/ba§lang1§
Calismada elde edilen Varyasyon katsayilari degerlendirildiginde homojenize
edilerek denemeye baslanan G2 bireylerinin deneme sonu itibari ile daha ytiksek bir

CV degerine ulastigr gozlemlenmistir. Sadece kiiglik bireylerin CV degerleri
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karsilastirildiginda en iyi degerin G2 grubunda saglandig1 gozlenmistir. Sadece
btiytik  bireyler dikkate alindiginda gruplarin degerleri birbirine yakin

gozlemlenmistir

Yasama Orani
Deneme boyunca gruplarda kiiciik bireylerde herhangi bir 6lim gerceklesmemistir.
Dolayisiyla biitiin gruplarda kiigtik bireyler i¢in yasama oranm1 % 100 olarak tespit

edilmistir.

Yem Degerlendirme Orani (FCR)

Grup 1 hari¢ diger gruplarda yalnmizca kiigiiklerin yem degerlendirme oranlarim
hesaplamak miimkiin degildir. Bu nedenle gruplar igindeki kiictik bireylerin yem
degerlendirme oranlarimi hesaplamak yerine gruplardaki tiim bireylerden elde
edilen yem degerlendirme oranlar1 hesaplanmistir. Bu sekilde hesaplanan yem
degerlendirme oranlar1 Kiictik Grup icin 1,64 + 0,17; Grup 1 igin 1,40 £ 0,03; Grup 2
icin 1,44 = 0,22 olarak bulunmustur. Bulunan degerler incelendiginde en iyi

degerlendirme G1 de elde edilirken onu G2 grubu izlemistir (P<0.01).

Yem Cevrim Etkinligi

Yem degerlendirme oraninda oldugu gibi yalmz kiictik bireylerin yem cevrim
etkinliklerini hesaplamak miimkiin degildir. Tahmini yem ¢evrim oranlar1 ise Kiigiik
Grup igin 0,61 + 0,06; Grup 1 icin 0,71 + 0,02; Grup 2 icin 0,71 + 0,10 olarak
bulunmustur (P<0.05). Verilen yemin ne olgtide etkin bir bigimde kullanildig:
bilgisini olusturmak i¢in yapilan bu hesaplamalarda ise G1 ve G2 grubuna ait
bireylerin YCE'nin bir birine benzer oldugu ve Kiiciik gruba oranla daha iyi yem

¢evirim oranina sahip oldugu goritilmusttir. (P<0,05)

Ekonomik Doniisiim Orani (ECR)

Arastirmada yapilan uygulamalarin ekonomik sonuglarimi incelemek amaciyla elde
edilen veriler bir dizi analize tabi tutulmustur. Buna gore G1 grubundan 1,61+0,03
$/kg’lik bir Ekonomik dontistim orani elde edilirken diger gruplardan G2den
1,65+0,25, Kiictikler grubundan 1,88+0,19 daha iyi bir orana ulasilmistir (P<0,05). Bu

analiz sonucunda boylanan G1 grubu icin 1 kg balik tiretmek amaciyla harcanan

———
17




3d International Congress on Advances in Bioscience and Biotechnology (ICABB),
July 10-14, 2019 Kiev, Ukraine

ekonomik degerin daha diisiik oldugu, bir baska deyisle daha ekonomik bir tiretimin

saglandigindan soz edilebilir.

Ekonomik Yarar Indeksi (EY])

Arastirmada yapilan faaliyetin ekonomik yarara dontismesini endeksleyen bu baslik
altinda elde edilen veriler, homojen boy dagilimi olan Kontrol grubunun 5,65+1,48
degerle diger gruplardan ¢nemli diizeyde daha diistik bir EYI degerine ulastigim
isaret  etmektedir = (P<0,05). Farkli boylarda olusturulan diger stok
kombinasyonlarindan elde edilen EYI degerlerinin G1 icin (9,9341,29) ve G2 igin
(10,774£3,10) birbirine yakin olduklar1 gozlemlenmistir (P>0,05). Bu sonuglara gore
boylama yapilmasinin ekonomik yarar endeksine katkis1 negatif olmus, baska bir
deyisle biiytk bireyler ve kiigiik bireylerin birlikte stoklanmasi ile olusturulan
kombinasyonlarin ekonomik yarar endeksi acisindan daha olumlu sonugclar ortaya

koydugu ortaya ¢gikmustir.
Tartisma

Denemede esas olarak tizerinde durulan konu tim gruplardaki kiigiik bireylerin
btiytime performanslaridir. Bu konuda yapilan karsilastirmalara gore grup iginde
boy fark:i yaratilarak olusturulan gruplar ile boy farki olmaksizin olusturulmus
(boylanmis) olan kontrol grubu karsilastirilmistir. 1+2 glik yavrularmn oldugu G1
grubu bireylerinin en iyi bliylime degerlerine ulasmis olmasi denemenin ulastig1 en
onemli bulgular arasindadir. Zira bu sonu¢ gecmis donemlerde elde edilen
sonuglarin biraz 6tesine gecmistir. Gok ve ark (2014) ve Alev ve Dikel (2010) elde
edilen verilerin aksine boylanmis grubun bireylerinin biiytime degerleri
denememizde kiigiik bireyler icin gozlemlenen degerlerin altinda kalmustir. Bu
durumu agiklamaya yardimci olabilecek ¢okga ornek calisma mevcuttur. Arktik
charr, Alp alabalig1 Atlantik halibut'u (Stefa’nsson ve ark., 2000) gibi tiirlerde ayni
boylardaki bireyler birlikte yetistirildiklerinde intraspesifik (aynu tiir igcinde) rekabet
ve agonistik etkilesimin daha biiyiik oldugu bulunmustur. Bu durumlarda boy
farkliligi, ne daha yiiksek sosyal etkilesime, ne de biiytimeye onemli bir etkiye

onderlik etmedigi gozlemlenmistir. Ustelik boylamanin bazi balik tiirlerinde
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biiytimenin artirilmasinda efektif bir gelisme saglamadigindan soz edilir (Wallace ve
Kolbeinshavn, 1988; Kamstra, 1993; Strand ve Qiestad, 1997; Sunde ve ark., 1998).
Huntingford ve ark. (1990) nin degindiklerine gore Atlantik salmonlarinin parr
asamasinda sosyal etkilesimlerinin erken donemlerinde, topluluk igindeki
stattisintin boy hiyerarsisinden daha ¢ok gtic, ceviklik ve agresiflik durumuna bagh

olarak degisebilecegini isaret etmislerdir (Usmani ve Jafri 2002).

Denemede gruplar i¢in elde edilen ortalama biiytime degerleri acisinda da
durum diger yayinlarla paralellik icindedir. Yani boylanmis grubun ulastig1 biiytime
degerleri diger gruplardan daha yiiksek olmustur. Bu durum Saoud ve ark (2005),
Oz ve ark. (2010) tarafindan da benzeri bir bigimde gozlemlenmistir. Bununla birlikte
Dikel ve ark. (2016) denizel ortamda karagtz yavrular ile yaptiklar1 calismada
bulduklar1 sonug, denememizde elde ettigimiz sonuglar1 destekler nitelikte olup o
calismada da stirti iginde belli bir oranda farkli boyda grubun bulunmasimin rekabeti

pozitif yonde etkilediginden bahsedilmektedir.
SONUCLAR VE ONERILER

Balik yetistiriciliginde; yetistirilen gruptaki tim bireylerin kullanilan yemden esit
sekilde yararlanmasini saglayarak, daha disiik harcama ile daha ytiksek bir biomas
tiretimi saglamak amaciyla uygulanan boylama uygulamas ile yem degerlendirme
oranimi diisirmek, canli agirhk artisini ve yasama gilicini artirmak amaclanir
(Purdom, 1974; Sunde ve ark., 1998; Lambert ve Dutil, 2001). Ancak bazi durumlarda
strtintin homojen bir boy dagilimi yerine kismen heterojen bir yapida olmasimin besi
performansi daha pozitif etkiledigi gozlemlenmistir (Wallace ve Kolbeinshavn, 1988;
Huntingford ve ark. (1990) Kamstra, 1993; Strand ve Qiestad, 1997; Sunde ve ark.,
1998; Usmani ve Jafri 2002; Dikel ve ark 2016). Boylama faaliyetlerinin esasinda
dominant grup bireylerinin, subordinat grup {tizerindeki baskisindan kurtulmak
amacini giider. Oysa bazi zamanlarda durum bu sekilde gerceklesmeyebilir. Yani
baskin bireylerin stirtiden (gruptan) alinmasi ile daha iyi bir biiytime, ya da daha iyi
bir yem degerlendirmeye ulasilamamaktadir (Ghanawi ve Saoud 2010). Hatta baz

durumlarda biiytik ve kiiciik bireylerin birbirlerinden ayrilmas: ile (boylama

19



3d International Congress on Advances in Bioscience and Biotechnology (ICABB),
July 10-14, 2019 Kiev, Ukraine

yapilmasi ile) elde edilen sonuglar, birlikte yetistirilmesinden daha koti ¢ikmaktadar.
Buyuk bireylerin yoklugu kiicik bireylerin buytime performanslarmi
etkilemeyebilmektedir (Dikel 2011). Ozellikle mevcut denememizde elde edilen
btiytime degerleri bu farkli durumu izah eder bigimde tecelli etmistir. Dominant ve
subordinat gruplarin olmadigr boylanmis olan grubun ulastigi final agirhiginin
btiyiik ve kiigtik bireylerin bulundugu G1 grubunun ulastig: final agirligimin altinda
kalmas1 bu sekilde agiklanabilir. Bu denemeden c¢ikan 6nemli sonuglar 6zetlenecek

olursa;

1- Sazan yavrular1 arasinda 1+2 g seklinde stoklama ile pozitif bir rekabet
saglanmustir.

2- CVfinal/baslangic degerleri tiim gruplar arasinda en diistik seviyede kalan grup
G2 grubudur.

3- SBO degerleri gruplar arasinda birbirine ¢cok yakin gézlemlenip G1 grubu
en iyi degere ulasmustir.

4- Buiytik bireyler agisindan da en iyi buytme degeri G1 grubu biiyiik
bireylerinde saglanmustir.

5- Biyoekonomik degerlendirme acisindan yapilan incelemelerle en iyi yem
degerlendirme oran1 G1 grubunda saglanmustir. Yani uygun rekabet diistik
YDO elde edilmesini saglamustir.

6- Tum baliklar degerlendirildiginde de en iyi YCE G1 grubundan
saglanmustir.

7- Ekonomik dontisim orani bakimindan Kiigiik grubundan saglanan
dontisim diger gruplardan daha iyi bulunmustur.

8- Ekonomik yararlilik endeksi i¢in yapilan hesaplamalar, boylanmis grubun
ortaya koydugu EYI sonuclarinin diger gruplarin gerisinde kaldigini
gostermistir. Bununla beraber diger gruplarin degerleri benzer
bulunmustur.

Yapilan bu calisma ile siirti icinde belli bir hiyerarsik durumun yaratabilecegi

farkliliklar gozlemlenirken, biiytik bireylerin varlig1 ve btiytikliik farkinin ne dl¢tide

etki edecegi incelenmistir. Zira populasyon iginde belli bir hiyerarsik diizenin olmasi
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besleme aliskanliginin yerlesmesi (yem alimi aliskanligi) acisindan da fayda bile
saglayabilmektedir (Dikel 2009). Ancak olctiler ve sinurlar iyi bilinmelidir. Bu galisma
ile “Populasyonda ne kadar biiytiik bireye izin verilmeli ve bu farkliligin en fazla ne
kadar olmali” sorular1 yamitlanmaya calisilmistir. Denemeye gore biiyiik bireylerin
olmasi ve bytikluk farkinin 1 g’a 2 ghk buytik bireyler olacak sekilde olmasimin
oldukga iyi bir rekabet olusturmasi hem kiigiik bireylerin hem de biiytik bireylerin
hiyerarsik durumdan olumlu etkilenerek iyi biiytime saglandig: gortilmustiir. Ancak
bu konuda yapilacak ¢ok sayida calisma ile rekabet ortaminin daha da iyilestirilmesi

saglanmalidir.
Oneriler

» Tim arastirma sonuglar: dikkate alindig1 zaman;

> 1+2 g seklinde stoklama ile daha iyi bir buytume go6zlemlendiginden
yetistiriciye 1+2 g seklinde stoklama 6nerilebilir.

> Yavrularin canli kalma oraninin ytiksek tutulmasi i¢in dnerilebilir

> 1+2 g seklinde stoklama ile YDO olumlu etki sagladig: icin yetistiriciye 1+2 g
seklinde boylama ¢nerilebilir.

> 1+2 g boylanan G1 grubu icin 1 kg balik tiretmek amaciyla harcanan
ekonomik degerin daha duistik oldugu igin yetistiriciye daha ekonomik bir
tiretimin saglanmas icin 1+2g boylama 6nerilebilir.

» Farkli boy gruplarinda arastirmalar yapilmasi ile daha iyi degerlere ulasilmasi
onerilebilir.

TESEKKUR

Bu calisma 3rd. International Congress on Advances in Bioscience and Biotechnology

(ICABB) July 10-14, 2019 Kiev/ Ukraine de sozlii sunum olarak sunulmustur.
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ABSTRACT

This study was conducted in the Karatas coasts and investigated the growth parameters of
the cuttlefish species Sepia officinalis from September 2002 to September 2003. The samples
were collected in 22 trawl surveys from the Karatas coasts. The trawl surveys were carried
out at depths from 20 to 120 m. Samples were caught for all studied months. The seasonal
von Bertalanffy growth parameters were quantified by the Hoenig method using LFDA
(Length Frequency Distribution Analysis). The study investigated a total of 217 females, 399
males and 289 indeterminate individuals. The lowest mantle lengths of the males, females
and indeterminate individuals were 4.7, 6.2 and 2.2 cm, respectively. The highest mantle
lengths of the males, females and indeterminate individuals were 15.2, 15.5 and 12.5 cm,
respectively. The growth parameter was calculated as K=0.90 year-1, asymptotic mantle
length was MLx0=19.5 cm, t0=-0.70 years, C=0 and WP=0.0 for all individuals, including
those with undetermined sex.

Key words: Sepia officinalis, Cuttlefish, von Bertalanffy, Karatas Coasts, north-eastern
Mediterranean, Cephalopod

OZET

Bu calisma, Eylul 2002-Eyliil 2003 tarihleri arasinda Karatas kiyillarmnda miirekkep balig1
Sepia officinalis'in biiytime parametrelerini belirlemek amaciyla gerceklestirilmistir.
Ornekler Karatag kiyilarinda 20-120 m derinliklerde yapilan 22 trol operasyonundan elde
edilmistir. Orneklemenin yapildig: tiim aylarda S. Officinalis yakalanmigtir. Mevsimsel von
Bertalanffy biiytime parametreleri Hoenig yontemi, LFDA (Uzunluk Frekans Dagilim
Analizi) ile ol¢tlmustiir. Totalde 217 disi, 399 erkek ve 289 cinsiyeti belirlenememis birey
incelenmistir.. Erkek, disi ve cinsiyeti belirlenememis bireylerin sirasiyla en diisiik manto
boylar1 4.7, 6.2 ve 22 cm ve en yiikksek manto boylar1 152, 15.5 ve 12.5 cm olarak
belirlenmistir. Cinsiyeti belirlenememis bireyler dahil tiim bireyler i¢in biiylime parametresi
K =0.90 yil-1, asimptotik manto uzunlugu MLeo = 19.5 cm, t0=-0.70 yil, C = 0 ve WP = 0.0
olarak saptand.

Anahtar kelimeler: Sepia officinalis, Miirekkepbaligi, von Bertalanffy, Karatas Kriyilari,
Kuzeydogu Akdeniz, Cephalopod (Kafadanbacaklr)
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INTRODUCTION

Cephalopods comprise economically significant fisheries in many parts of the world.
The common cuttlefish (Sepia officinalis L., 1758) is known as one of the economically
significant species in the class of Cephalopods. The common cuttlefish is widely
distributed in the Eastern Atlantic from the North Sea to north-western Africa
(Khromov et al., 1998) where it is an important economic resource. It is distributed in
the Mediterranean Sea up to a depth of 200 m, and it has been commercially
exploited in countries that have coasts on the Mediterranean Sea (Roper et al., 1984).
The mean mantle lengths are between 15 and 25 cm, whereas the maximum mantle
length of males is 30 cm and that of females is 25 cm in the Mediterranean Sea (Nesis,

1987). In 2018, 1041.9 t were found near the coasts of Turkey (http:/ /tuik.gov.tr).

Cephalopods are sensitive to environmental conditions. Relationships
documented between cephalopod stock dynamics and environmental conditions are
related to biological processes such as survival, growth and recruitment. Cephalopod
stocks are difficult to assess and require specific models to be developed because of
the nature of their life cycle, including short life span and highly variable growth,
and because of the difficulty of age determination (Alemany et al., 2017).

Growth rates vary directly with temperature and inversely with size.
Additionally, there are difficulties in age determination. Although recording systems
have been identified in most groups (e.g. the statoliths of squids), reading of growth
increments is time-consuming, and for most species, daily increment deposition is
assumed rather than fully validated. There is a high variability in the annual
abundance of many cephalopod populations, which suggests that environmental
effects on populations tend to be both pronounced and transient. This reflects short
life, rapid and labile growth and maturation patterns and the lack of overlap between
generations. Age determination using growth-recording studies and monitoring of
growth in cephalopods are complicated processes due to the high variability of
individual growth rates. Length - frequency distributions are generally polymodal,
making it difficult to clearly single out cohorts or micro cohorts, and growth

estimation by means of length - frequency methods is difficult (Pierce et al., 2010).
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Likewise, some studies use length-based cohort analysis, which is a very powerful
method (Alemany et al., 2017). Moreover, Valeri et al. (2016) stated that Stock
Assessment Tools (FISAT) have been used the most frequently for estimating
population parameters of fin-fish and shell-fish, because they need only length-
frequency data. The advantage of this technique is that, within 1 year, it is possible to
assess any fish stock if sufficient length-frequency data are available. Domingues et
al. (2006) recorded individual growth, which is the increase in biomass or length and
an important measure in ecology. Growth rates indicate resource availability and
assess the condition of individuals and the environment. Growth is influenced by
biotic and abiotic factors. It is a complex process that occurs on many biological
levels. Various mathematical equations have been used to describe cephalopod
growth. Patterns of growth included linear, asymptotic, cyclic, exponential,
sigmoidal and exponential calculations. Growth parameters and length-weight
relationships are important not only for theoretical aspects, e.g., life-history trade-offs
but also for practical reasons, e.g., conservation and management (Apostolidis and
Stergious, 2008). Additionally, compilations of historical growth data are of
paramount importance for establishing baselines. Compared to fish, invertebrate
stocks are expected to be less vulnerable to overfishing, primarily due to their small
body size (Apostolidis and Stergious, 2008).

The significance of cuttlefish as a global resource of fishing continues to
increase, but it’s very short life cycle and variable growth rates make its stock volatile
and vulnerable (Maussa et al., 2019). The cuttlefish stock in the coasts of Turkey is
limited in terms of the data available on it. Several studies have been conducted on S.
officinalis from the coastal waters of Turkey regarding reproduction (Laptikhovsky et
al., 2003; Onsoy and Salman, 2005; Erdilal et al., 2007; Guven and Ozbas, 2007; Akyol
et al., 2011; Duysak et al., 2014; Salman et al., 2017), Cephalopod fauna, distributions,
relative growth and morphometric aspects (Akyol and Metin, 2001; Salman et al.,
2002; Duysak et al., 2004; Duysak et al., 2008; Ttreli et al., 2010; Sangiin et al., 2012),
population identification (Turan and Yaglioglu, 2010), metal concentration of
cuttlefish tissues (Ayas and Ozogul, 2011; Duysak et al., 2013; Duysak and Ugurlu,
2017) and met yield and nutritional quality (Ozogul et al., 2008; Ozogul, 2012) in
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these animals. Despite these recent studies, the population dynamics for S. officinalis
remain largely unknown. Growth studies are rare in natural conditions.

The aim of this study, focusing for the first time on the region of the north-
eastern Mediterranean coasts of Turkey, is to provide new information on S.
officinalis concerning length frequency distribution and growth. It is important to

understand this species’ life cycle and population dynamics.

MATERIALS AND METHODS

Samples were collected during 2002 in monthly intervals on the Karatas coasts (Fig.
1) by using a conventional bottom trawl with a cod-end mesh size of 21 mm. The
depth range of the fishing ground was 20-120 m. Towing speed varied between 2.5
and 3 knots, and towing duration was limited to 2 h. A total of 22 trawls were made.
The mantle lengths (ML) of the cuttlefish were measured to the nearest cm. In total,
905 individuals were analysed. Length measurements were grouped into 1 cm ML
size classes for the Hoenig method used for length-frequency distribution analysis

(LFDA).

Monthly length-frequency distributions to be used for growth estimation
were recorded. The von Bertalanffy growth function (VBGF) was used to estimate
growth parameters, applying the ELEFAN I method routinely incorporated into the
FISAT software (Gayanilo et al., 1995).

The ELEFAN method estimates only two of the three growth parameters (Lo
and K), thus, we computed the third parameter (to) by the empirical equation of

Pauly (1984) for growth fitting:
Log (-to)=-0.3922 -2752* log (ML) -1.038 *log (K)
to: ML« K:

The growth performance index @ (Pauly and Mumo, 1984) was calculated for each

set of ML and K based on the following equation:

@’ =log (K)+2 log(MLx)
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The inverse von Bertalanffy growth equation was used to find the lengths of
the S. officinalis at various ages. VBGF was then fitted to the estimates of length-at-
age curves using non-linear squares estimation procedures (Pauly et al., 1992). The

VBGF value is defined by the following equation:
LDt = DMLoo (1 — e7k(t-10)) )

Where LDt is the mean length at age t, DML is the asymptotic length, K is
the growth coefficient, t is the age of the S. officinalis individual, and to is the

hypothetical age at which the length is assumed to be zero (Valeri et al., 2016).
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Figure 1. The study area

RESULTS

A total of 905 cuttlefish, 217 females, 399 males and 289 indeterminate individuals
were sampled from the Karatas coasts. Cuttlefish varied from 2.20 to 15.50 cm in ML
with a mean (+SH) ML value of 8.85+0.08 cm. The dominant mantle length intervals

were found between 3 and 13.0 cm for all cuttlefish (Fig. 2).
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Figure 2. Length-Frequency distribution with seasonal von Bertalanffy growth

curves for total individuals of S. officinalis

Table 1. von Bertalanffy growth parameters for total individuals of S. officinalis

Sex MLeo (cm) K (year-) to C WP P’
Total 19.5 0.90 -0.7 0.0 0.0 2.53

The seasonal von Bertalanffy growth parameters estimated in the length-
frequency distribution analysis (LFDA) for all individuals are shown in Table 1 and
Figure 2. Seasonal growth oscillation was not determined for all individuals (C=0).

No winter cessation of growth was apparent.

Table 2. Various growth parameter estimates of Sepia officinalis

‘ Author Sex Loo (cm) K (year-1) to (p’) Region
Moussa et al. (2019) F 59 0.42 -0.42 Algerian
M 7.2 0.34 -0.67

Kennouche and Nouar (2016) | C 26.9 0.38 -0.704 Algerian

ElHaweet and Abdelwakil C 29.8 0.39 Egyptian  Mediterranean

(2018) Coast

Mehanna and Haggag (2011) | C 243 0.61 2.55 | Egyptian Mediterranean
Coast

Ezzeddine-Najai and El C 28.5 0.73 0.07 Tunisian coasts

Abed (2001)

Valeri et al. (2016) C 31.5 0.50 2.69 | Ivorian Coast
Merino et al. (2008) C 62.3 0.00 -0.2 Northwest Mediterranean
Grant et al. (1981) C 45.8 0.75 -0.34 Northwest Africa
Challier et al. (2005) C 8.2 (in 0.08 English Channel
2000) 0.06
9.2 (in
2002)
Dunn (1999) F 51.38 0.00 -2.01 English Channel
M 72.99 0.00 -2.90
Medhioub (1986) F 29.5 1.27 English Channel
M 315 1.23
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DISCUSSION

The maximum length that was observed was 15.50 cm (Fig. 2), and the predicted
maximum length was 19.50 cm. The size of all the samples varied in the range of 2.20
to 15.50 cm, which was smaller than those found by Goff and Daguzan (1991) in the
Southern Brittany (8-19 cm), Mehanna and Haggag (2011) in the Egyptian
Mediterranean Coast (3.7-21.8 cm), Kennouche and Nouar (2016) in Algeria (5-25
cm), Jardas et al. (2004) in the east of the Adriatic (8.2-23.2 cm) and Valeri et al. (2016)
in Ivorian waters (10-29.7), but very close to that obtained by Bettoso et al. (2016) in
the Northern Adriatic sea (3.5-18 cm). Onsoy and Salman (2005) reported mantle
lengths from 6.3 to 24.1 cm in the Homa Lagoon (Aegean Sea), and Akyol et al.,
(2011) found values from 5.5 to 22.4 cm in ML for this species in the Izmir Bay
(Aegean Sea). Duysak et al. found ML values between 3.7 and 20.0 cm in the Karatas
coasts (2008) and from 4.8 to 19.2 cm in the Iskenderun Bay (2014) for this species. It
may be stated that Mantle Length distribution data in this study were similar to
those reported by Duysak et al. (2008; 2014).

The comparisons of growth parameters carried out in other studies showed
differences in S. officinalis from different areas in the world (Table 2). It is observed
that the present MLoo value (19.50 cm) of S. officinalis from the north-eastern
Mediterranean coastal waters was close to only Egypt’s Mediterranean coasts, but the
K Value was not similar. As seen in Table 2, the growth parameters were different to
those in this study. The highest reported value of Lo (72.9 cm) was from the English
Channel, and the lowest value (5.9 cm) was in the Algerian coasts. The highest (1.27
year~1) value of K was observed in the English Channel waters, and the lowest value
(0.08 year™!) was from the same region of study. Growth studies are rare in natural
conditions. We found no other studies carried out in the Mediterranean Coasts of

Turkey, and thus, we included results obtained in other regions in the discussion.

The existence of two biological cycles, one short and one long, has already been
proposed by Medhioub (1986) who reviewed data from the English Channel and the
Mediterranean Sea. These authors reported that the growth of S. officinalis is variable

and depends on water temperature, sexual maturation and food availability. High
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temperatures may also result in more rapid completion of life cycle and smaller adult
size; whereas good food supplies may delay spawning and lead to larger adult size
(Moreno et al., 2007).

The index of growth performance (¢') is a useful tool for comparing the
growth curves of different populations of the same species and/or of different
species belonging to the same order. All these indices take account of the feature that
the growth curves of different fish species cannot be compared directly because the
curves themselves are produced by growth rates that are constantly changing with
time and size. Consequently, these indices all relate to a given part of a growth curve,
selected as representative of overall growth performance (Valeri et al., 2016).

The growth performance index (¢') calculated in this study was equal to 2.53.
Mehanna and Haggag (2011) and Valeri et al. (2016) (Table 2) obtained very similar
values of these parameters for S. officinalis to ours for all samples. According to
Moreau et al. (1986), species within the same family are expected to have similar ®
values. Abdul et al. (2012) reported that the index is ecosystem-dependent. Hence, it
could be stated that the ecological conditions in this study favoured the growth of
this species.

In conclusion, the results of this study provide insight on the growth
parameters of this species in relation to the main fishing gears employed from
Karatas, Turkey in the North-Eastern Mediterranean Sea. Further research should be
conducted to determine the entire dynamics of cuttlefish on the Mediterranean coasts
of Turkey.
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Farkl1 agirlik siniflarinda asya yayin baliklarinin (Pangasianodon
hypophthalmus) fileto verimi
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ABSTRACT

Asian catfish (Pangasianodon hypophthalmus) grown in Cukurova (Turkey) conditions was
first grown in cage systems, then in greenhouse environment for 4 years in concrete ponds.
During the feeding period, fish fed with commercial carp feed containing 32% crude protein
were cut at the end of the study and cleaned to remove their fillets. In this study, fishes
belonging to 4 different size groups were divided into groups in order to investigate the
difference in length on fillet yield. The experimental groups G1 consisted of 870,34 g live
weight G2 1021,82 g, G3 group 1252,08 g, and G4 group 1516,30 g live weight average. In the
study, the harvested fish weight, back height, visceral weight (weight of the internal organs),
weight of the fillets and the rest of the weight of the weighed and proportional weights were
calculated. Among the findings obtained at the end of the study, it was observed that the
Fillet Yields had a difference of 6,45% in the fish group, especially among the smallest group
(G1), which increased significantly around 1500 g (P <0.05). According to the end-of-trial
data, the best fillet yield was observed in G4 with 49.78%, followed by G3 (47.67%), G2
(47.03%) and G1 (46.76%) respectively.

Key words: Asian Cat Fish, Panga, Fillet Yield, Fish Size.
OZET

Cukurova (Tirkiye) kosullarinda yetistirilen Asya yaym baliklar1 (Pangasianodon
hypopthalmus) bireyleri 4 yil boyunca once kafes sistemlerinde, ardindan sera ortaminda
beton havuzlarda yetistirilmistir. Besleme periyodu boyunca %32 Ham protein icerikli ticari
sazan yemiyle beslenmis olan bireyler calisma sonunda hasat edilerek kesilmis ve filetolar1
alinmak amaciyla temizlenmistir. Calismada fileto randimani tizerine boy farkini arastirmak
amaciyla 4 farkli boy grubuna ait bireyler gruplara ayrilmistir. Deneme gruplar: olan G1
870,34 g, G2 1021,82 g, G3 grubu 1252,08 g, ve G4 grubu ise 1516,30 g canli agirlik
ortalamasina sahip bireylerden olusturulmustur. Calismada hasat edilen baliklar kesim
agirligy, sirt yiiksekligi, i¢c organ agirligy, fileto agirligi ve geri kalan bolumleri olmak tizere
tartilmis ve oransal agirliklar1 hesaplanmistir. Calisma sonunda bulunan bulgular arasinda
Fileto veriminin 6zellikle 1500 g1 gecen baliklarin oldugu grupta dnemli diizeyde ytikseldigi
en kiictik grup (G1) ile aralarinda % 6,45 civarinda bir fark olustugu goézlenmistir (P<0,05).
Deneme sonu verilerine gore en iyi fileto verimi %49,78 ile G4 de goriiliirken bunun sirayla
G3 (%47,67) G2 (9%47,03) ve G1(%46,76) gruplar1 izlemistir.

Anahtar kelimeler: Asya yayin Balig1, Panga, Fileto Randimani, Balik Boyu
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GIRIS

Diinya sofralik balik pazarlar: arasinda, isletmeciler miisterilerin talebi tizerine ilave
kaplamalar ve daha derin kaplamalar uyguladiklari icin diistik fileto verimleri (fileto
agirhigr / viicut agirligl) daha fazla bir sorun haline gelmistir (Fitzsimmons ve ark.,
2011). Pangasiidae familyasindan bir balik tiirti olan Asya yayin baliklar1 veya Panga
baliklar1 (Pangasianodon hypophthalmus)) su anda diinya pazarinda yiiksek talep
gormektedir. Asya yayin baliklar: igin fileto verimi % 34, ( Sang ve ark., 2009 ), Nil
tilapiast (Oreochromis niloticus) igin fileto verimi,% 34-37 (Nguyen ve ark,
2010, Rutten ve ark, 2005a), adi sazan ( Cyprinus carpio), % 35 (Cibert ve ark.,
1999 a) ve deniz levreginde ( Dicentrarchus labrax) ,% 34’e (Saillant ve ark., 2009)
yakin olmakla beraber, gokkusag1 alabaligir ( Oncorhynchus mykiss) ,% 63-65 ve
Atlantik somonu ( Salmo salar), gibi salmonidlerden % 62-69 (Einen ve ark,
1999, Powell ve ark., 2008) ¢ok daha diistktiir (Kause ve ark. 2007) Bu baglamda,
ozellikle fileto veriminin, yalnizca toplam fileto giktist ile olan iliskisi icinde bash
basina bir ekonomik degeri olmadig: belirtilmelidir (yani, kiigtik bir balikta ytiksek
tileto verimi, daha biiytik bir balikta ayni fileto veriminden daha kiiciik degere sahip
olabilir). Ozellikle ABD, Avrupa ve Dogu Asya'da artan bir fileto talebi var
(Fitzsimmons ve ark., 2011). Bu tiir pazarlarda, onemli 1slah amaci, fileto miktar:
degil, fileto verimi etkinligi yani fileto randimamdir. Bununla birlikte, dustik
(0.12+0.06 Rutten ve ark., (2005a))ila orta (0.25 + 0.07 Nguyen ve ark, (2010)
arasinda kalittm derecesi Nil tilapia’sinin fileto verimi igin, fileto veriminin
seleksiyon yoluyla gelistirilebilecegi bildirilmistir. Bununla birlikte, fileto verimini
artirmak icin dogrudan seleksiyon, eger bu, baska bir yerde artan biiytime ve / veya
diger viicut dokularnda azaltilmis bir buytime (kg/fileto basma azaltilmis yem
maliyetleri) ile elde edilemeyecek olan, fileto agirliginda daha hizli genetik kazangla
sonuglanirsa faydali olur. Nil tilapiasindaki 6zellikli fileto verimi icin, bunun viicut
agirhig ile fileto agirhigr arasindaki genetik korelasyonlarin birbirine yakin olmasi
beklenmez (Rutten ve ark. 2005a ); Nguyen ve ark., 2010), fileto agirlig1 ve tiim viicut
agirligl genetiginin neredeyse tamamen ortiismekte oldugunu ima eder. Bu nedenle,

ozelliklerden biri igin se¢im, kagmilmaz olarak, dogrudan seleksiyon yoluyla elde
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edilebilecek olana benzer sekilde, diger ¢zellikte iliskili bir tepki verecektir (Falconer
ve Mackay, 1996). Bu ayn1 zamanda, fileto agirligini, viicut agirligina gore seleksiyon
ile elde edilebileceklerin ttesinde iyilestirme beklentilerinin sinirli oldugu anlamina
gelir. Ayrica, diger viicut dokularindaki (viicut agirhigr da dahil) genetik
varyasyonun, fileto agirhigmin genetigi ile smirlh ya da yiiksek diizeyde
orttismesidir. Bu nedenle, viicut agirligina ilaveten tireme hedefine fileto veriminin
dahil edilmesi, biiytik olasilikla viicut agirliginda ve dolayisiyla ayn1 zamanda fileto
agirhiginda azalmus tepkilere yol acacaktir. Nil Tilapiasi tizerine yapilan son bir
calismada, sabit viicut agirligr ve fileto veriminin (bu agirliktaki) buiytikliige gelene
kadar biiytime i¢in goklu ozellik seleksiyonunun, sadece biiytime igin tek ozellik
secimine kiyasla btiytimedeki genetik kazanci % 20 azalttig1 tahmin edilmistir
(Thodesen ve ark., 2011). Hem fileto agirligi hem de verimi 6lgmek zahmetli ve
masraflidir ve bu Ozelliklerin gelistirilmesine yonelik arastirmalar, farkl
korelasyonlu farkli viicut Olctimleri ve viicut sekli o6zelliklerinin secimine
odaklanmistir (Bosworth ve ark., 2001, Cibert ve ark., 1999, Rutten ve digerleri,
2004). Canl1 tireme adaylar: tizerine kaydedilebilecek ve fileto agirlig1 ve fileto verimi
ile iyi korele edilmis ozellikler mevcutsa, hem se¢im yogunlugu hem de se¢im
dogrulugu arttirilabilir, bu da sib selekesiyonuna kiyasla daha ytiksek bir genetik
kazang getirebilir. Bu amagcla, ilgi Ozellikleri arasindaki genetik ve fenotipik
korelasyonlarin bilinmesi gerekir (Gjerde ve ark., 2012)

Glintimtizde ttketici Dbilincinin ve tercihlerinin gelismesiyle trtinler
gelistirilmekte hatta sanayi ve su urtinleri endiistrisi bu yonde yeni triinlerle
piyasaya yon vermektedir. Fileto olarak tiiketimin gelismesi tiiketim teknolojisinin
gelismesi ne paralel olarak sekil almaktadir. Ornek olarak ABD 2000 li yillarin
basinda tilapia tiiketiminde talep goren fileto boyu 25 cm ve 250 g civarindan gecen
yillar icinde diiserek 15-17cm boy ve 150-200 g agirliklara inmistir. Zira tiiketici
talepleri ve porsiyonlarla beraber 6zellikle fast food tiiketimine yonelik tiiketimin
gelismesi ile fileto boyu istekleri degismistir. Balik tiretimi yapilirken dogal olarak
tim bu talep ve tiiketim egilimleri goz oniinde bulundurulmasi gerekmektedir.
Uretimin ekonomi boyutunda ise tam da bu konularin 15181 altinda gelistirilmeye

muhtag konularin basinda fileto randiman ve fileto etkinlikleri gelmektedir.

=
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Piyasalarin kiiresellesmesi daha fazla ekonomik entegrasyonla sonuglanmuis,
ancak ayni zamanda yiiksek et kalitesi icin artan tiiketici taleplerini karsilama
ihtiyact da getirmistir. Bu nedenle et endiistrisi ve hayvansal tiretim yapan {ireticiler
rekabet edebilmek i¢in bu tiiketici taleplerine belirli kalite standartlarina uymak
zorundadir. Bu baglamda et ve karkas kalitesinin temel 6zelliklerini etkileyebilecek
farkli faktorlerin bilinmesi gerekmektedir. Su anda, diinyadaki gida baliklarinin
neredeyse % 50'si su urtinleri yetistiriciligi tarafindan tedarik edilmekte ve ayni
zamanda diinyanin artan insan niifusunun gida talebine biiyiik olgtide katkida
bulunma potansiyeline sahiptir (Intarak ve ark., 2015).

Balik yetistiriciliginde Pazar boyu énemli bir konudur, zira yetistiricinin nihai
olarak hedefi ve ulasilmasi gereken siireci etkiler. Pazar boyu kavrami baligmn
markette kendine en uygun, en ekonomik, en fazla deger getiren satis boyu olarak
nitelendirilebilir. Bu kavram tiirden tiire degisebildigi gibi ayni tiirde zaman
icerisinde dahi degisiklik gosterebilir. Bu kavramin olusmasina etki eden ¢ok faktor
mevcuttur (Dikel 2009). Canlinin anatomik ve biyolojik 6zelliklerinin yani sira
yetistiricilik yontemleri ve tiiketici istekleri yine bu kavramin sekillenmesinde etkili
olan dis faktorler arasinda gortlir (Dikel ve ark., 2004).

Bu calisma sofralik olarak tiiketildiginde Asya yayin baliklarmin filetolarmin
olusmasi stirecinde hangi boyda daha verimli bir karkasa ulastigi, fileto veriminin
agirlik gruplar1 arasinda ne kadar degisiklik gosterdigi gibi konulari incelemeye

calismustir.

MATERYAL VE YONTEM

Calisma Cukurova Universitesi Su Uriinleri Fakiiltesi Yetistiricilik Unitesinde
gerceklestirilmistir. Calismada Cukurova (Turkiye) kosullarinda 4 y1l boyunca 6nce
kafes sistemlerinde, ardindan sera ortaminda beton havuzlarda yetistirilmis olan
Asya yaym baliklar1 (Pangasianodon hypopthalmus) bireyleri kullanilmistir (Resim 1).
Besleme dénemlerinde %32 Ham protein icerikli ticari sazan yemiyle beslenmis olan
bireyler calisma i¢in hasat edilerek kesilmis ve filetolar1 almmmak amaciyla
temizlenmistir (Resim 2 ve 3). Calismada fileto verimi tizerine viicut agirligr farkin

arastirmak amaciyla 4 farkli boy grubuna ait bireyler secilerek ayrilmistir. Deneme
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gruplar1 olan G1 870,346 g canli agirhiga, G2 1021,824 g, G3 grubu 1252,088 g, ve G4
grubu ise 1516,302 g canli agirlik ortalamasina sahip 20 bireyden olusturulmustur.
Calisma grubunu olusturan gruplarin her birinde 5 birey incelemeye alinmustir.
Calismada hasat edilen baliklar kesim agirligi (W), sirt yiiksekligi (SY), i¢ organ
agirhigi (I10A), fileto agirligi (FA) ve geri kalan boliimleri (Rest) olmak tizere tartilmis,
Olctilmiis ve Fileto Randiman (veya Fileto verimi), Karkas verimi gibi oransal
degerler hesaplanmistir. Ayrica galismada kondisyon faktorii (KF) hesaplanarak
karsilastinnlmistir. Calismada tstte bahsedilen unsurlar1 ortaya cikartmak igin
asagidaki formiillerden yararlamilmistir. Her bir balik dijital terazide tartilmistir
(Precisa XB3200 C) ve toplam uzunlugu elde etmek icin (kraniyal ekstremiteden
kaudal ytizgecin sonuna kadar) olgiilerek kaydedilmistir. Daha sonra baliklar, buz ve
su (1: 1) karisinda termo sok ile olduriilmistiir. Daha sonra i¢ organlar ¢ikartilmis ve
bas ve derinin ¢ekilmesinden sonra bunlar fileto haline getirilmistir. Fileto kesimi
dorsal bolgeden baslatilip kafatasindan kaudal ekstremite bolgelerine kadar
surdurtlmiistur. Pangasius baliklarinda fileto kesimi farklilik gosterebilmekle
beraber diger baliklarin fileto kesimine benzer bicimde de kesilebilmektedir.
Denemede Dos Santos Fogaca ve ark., (2011) de kullanilan yontemden

yararlanilmistir

Karkas miktar1 (g) = Kesim Agirligi (g) - Ic organ Agirlig (g)

Fileto Verimi (%) = (Fileto agirlig1 x 100)/ Kesim Agirlig

Rest = Kesim Agirligr - (Fileto Agirlhig1 - i¢ organ Agirligy)
Karkas Verimi =( ¢ Organlar1 Cikarilmis Balik Agirhig (g) / Viicut Agirhigt (g))x 100
(Soderburg, 2006).
Kondisyon faktorti; K=(Viicut agirligi)/(Balik Boyu)® x100 (Martinez ve Vasquez,
2001, Soderburg, 2006).

Istatistiksel Karsilastirmalar

Veriler, dort viicut agirhigi uygulamasi, 875g (G1), 1100 g (G2) ve 1250 g (G3) ve 1500
(G4) olarak tanimlanmis gruplar dikkate alnarak analiz edilmek amaciyla, varyans
analizine (ANOVA) tabi tutularak etkilesimleri dikkate alinmistir. Duncan’in ¢oklu

karsilastirma testi ile ortalamalar arasinda karsilastirmalar yapilmustir.

———————————————————
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Karsilastirmalarda a onem seviyesi 0,01 olarak kabul edilmistir. Tum veriler

tarafindan analizinde SAS programi kullanilmistir.

Sekil 1 ve 2 Deney Materyali ve I¢ organlarimin Temizlenmesi

Sekil 3 ve 4 Asya Yayin baliklarinin kesim hali ve ¢ikartilmais filetosu
Arastirma Bulgular:

Calismada Asya yayin baliklarinin pazarlanabilir olarak kabul edilen dort farkli boy
(870, 1021, 1252 ve 1516 g civari) gruplarina ait elde edilen veriler Tablol de
verilmistir. Bu tablodan da goriilecegi tizere deneme gruplarindan en iyi fileto
randimani (verimi) G4 grubundan (%49,78+0,20) elde edilirken bu grubu sirastyla G3
(%47,67£0,12), G2 (%47,03+£0,13) ve Gl (%46,76£0,18) gruplar1 izlemistir. Fileto
randimani bakimindan G4 grubu yani 1500 g kesim agirhigma sahip Asya yaymn
baliklarinin istatistiki bakimdan diger gruplardan daha yiiksek oldugu bulunmustur
(P<0,01). Karkas verimi agisindan yapilan degerlendirmelerle elde edilen sonuglara
gore farkh agirhiktaki bireylerin kesimi ile elde edilen karkas verimi tizerine 6nemli

diizeyde bir etki yaratmadigi saptanmistir (P>0,01). I¢ organlarin kesim agirligina

=
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olan orani (VSI) acisindan en yiiksek deger G4 grubundan (% 8,589 + 0,12 elde
edilirken bu grubu G3 grubunun (%7,913 + 0,07), G1 (%7,34 + 0,22) ve G2 grubu
(%6,488 £ 0,11) izlemistir (P<0,01). Kondtisyon faktorii bakimindan en yiiksek deger
G4 grubundan (1,12+0,22) elde edilmistir (P<0,01).

Tablo 1: Dort Farkli Boy Sinifinda Asya Yayin Baliklarinin Karkas Kalite Degerleri

G1 G2 G3 G4
Kesim. Agr(g)  870,34+71,70  1021,82463,38 1252,08+59,38 1516,302+77,73
St.Boy (cm) 4443 31 46,2+1,78 49,8+1,78 51,62:+4,5466
Sirt Yiik (cm) 9,8+0,44 9,9+0,65 11,1£0,74 11,6+ 1,14
ic org A% (g) 64,70+2,13 66,30+1,16  99,08+2,66  130,23%3,31
VSI (%) 7,34+ 0,220 6,488 +0,11c  7,913+0,07> 8589 +0,11a
Fileto (g) 40692+36,21  480,73+34,78  597,34+40,06  753,62476,78
Rest (g) 393,15+27,39  46531+24,06 55555+27,40  632,44+80,61
Fileto Vrm (%)  46,76£0,181>  47,03%0,13>  47,6740,12>  49,78+0,20a
Kond Fakt 1,03£0,16" 1,040,106  1,01x0,09>  1,12+0,22
Karkas (g) 805,6464,28  95552+61,05 115342334  1386,064+149,02
Karkas Vrm(%) 92,562,282 93,511,332  92,08241,232 91,411,222

Aymu satirda bulunan farkli harfler ortalamalar arasindaki farkin 6nemini temsil etmektedir (P<0.01).
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Sekil 5. Asya Yayin Baliklarinda Fileto agirlig ve Kesim Agirlig1 Arasindaki Iliski
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Calismada yapilan hesaplamalar ile Asya yaymn baliklarinin kesim agirliklari ile fileto
agirliklar: arasinda pozitif yonde ¢ok giiclii bir iliski oldugu (R2=0,99) saptanmustir
(Sekil 5).

TARTISMA VE SONUC

Piyasalarin kiiresellesmesi daha fazla ekonomik entegrasyonla sonuglanmis, ancak
ayn1 zamanda yiiksek et kalitesi icin artan ttiketici taleplerini karsilama ihtiyacini da
getirmistir. Bu nedenle et endiistrisi ve hayvansal {iretim yapan {ireticiler rekabet
edebilmek icin bu tiiketici taleplerine gore belirli kalite standartlarmna uymak
zorundadir. Bu baglamda et ve karkas kalitesinin temel 6zelliklerini etkileyebilecek
farkli faktorlerin bilinmesi gerekmektedir. Su anda, diinyadaki gida olarak tiiketilen
baliklarinin neredeyse % 50'si su tirtinleri yetistiriciligi tarafindan tedarik edilmekte
ve ayni zamanda diinyanin artan insan nifusunun gida talebine biyiik olgtide
katkida bulunma potansiyeline ulasmaktadir. Detayli morfometrik ve karkas
degerlendirme calismalar1 “En lyi Yonetim Uygulamalar’nin” (Best Management
Practices) gelistirilmesinde sartnameler ve standartlar i¢cin énemli bir ilk adimdur.
Balik ttirtiniin pazarlanabilir biiytiklugtintin morfometrik 6zellikleri tizerine bir veri
bankas1 hazirlanmasi; tretim, isleme ve pazarlamanin planlanmasinda yararl
olacaktir. Karkas kompozisyonundaki farkhiliklar ve kalite degisimi, tahmin edilebilir
verimde farkliliklara neden olur, ancak ayn1 zamanda bu raf dmriinti ve gortinimii

ile de ttiketici tercihlerini de etkiler (Abbas ve ark., 2006).

Pangasius ttirlerinde pul veya ince kilgik yoktur ve genellikle derisiz ve
kemiksiz filetolar elde etmek igin islenir. Biiyiik baliklar dairesel bicimde halkalar
halinde kesilebilir. Isleme verimi, biitiin balik icin % 80 ve kemiksiz filetolar icin% 34
civarindadir. Et rengi yem tiirii, cevre ve islemeye bagl olarak, beyazdan, krem, sar1
veya glilkurusu renklerine kadar degismektedir. Zira daha beyaz filetolar yiiksek
kalitede kabul edilir ve ytiksek fiyat verir. Et, orta sertlikte bir yapiya ve hafif bir tada
sahiptir (Sahu ve ark.,2013). Pangasius'un etinin saglam bir dokusu, notr tad:1 vardir

ve hazirlanmasi ¢ok kolaydir (Sorensen, 2005).
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Yaklasik 1.5 kg agirhgidaki baliklar, yerel hasat ve pazarlama igin en ¢ok
tercih edilen boyuttur (Lakra ve Singh, 2010). Calismada elde edilen en 6nemli sonug
asya yayin baliklarinda 1500 g tizeri agirlik grubundaki baliklardan en ytiksek fileto
veriminin elde edilmesidir.

Genellikle toplam balik (kesim) agirlig: ile fileto verimi arasinda dogrudan bir
iliski vardir. (Santos ve ark., 2000). Bu konu ile ilgili calismalar yapan Intarak ve ark.,
(2015) ¢ farkh agirlik (700, 900 ve 1200 g) simfindaki panga baliklarinin fileto
verimleri arasinda fark olmadigimi belirtmislerdir. Bulunan bu degerler
denememizde elde edilen degerleri destekler nitelikte olmakla birlikte 1200 g agirliga

kadar olan gruplar arasinda denememizde de elde edilen fark nemsiz bulunmustur.

Ono ve ark. (2004), pirarucu (endemik bir panga tiirii) fileto verimi agirhk
smiflar1 arasinda degismektedir. 30-40 kg agirhikta % 56,6 ile % 57,9 arasinda
degisirken, 60 kg'n {tizerindeki orneklerde fileto verimi % 65'e kadar degerlere
ulasabilir. Bu durumda elde tutulan baliklarin kesim agirlig1 daha diistik (10-20 kg)
oldugu gozlenmis, bu durum da et verimini azalttig1 iddia edilmistir. Bu sonuglar1
kanitlamak icin yapilan calismalarda, bu parametreleri farkli agirlik siniflarinda
degerlendirmek gerekir. Ciinkii kesim agirligi, trtinlerin kalitesini ve degerini
etkileyebilecek olan fileto verimi ile dogrudan iliskili gortinmektedir (Dos Santos
Fogaca ve ark.2011). Souza ve ark. (2005), Nil tilapialarinda yapilan ¢alisma ile agirlik
siiflar1 kompozisyonunun, kalinlik ve fileto alaninda degisikliklere ve dolayisiyla
baligin endiistriyel triin haline etki etmekte oldugunu iddia etmislerdir. Bununla
birlikte, bazi tiirlerde baligin fizyolojik ihtiyacina gore mevsim ve yas (Nakamura ve
ark., 2007); btiytime, tireme veya sadece bakim (besi) durumuna bagl olarak belirli
bir agirlik sinifinda daha ytiksek lipit birikimi gortilebilmekte ve bu durum da karkas
verilerine etki etmektedir. Ozellikle de i¢ organlarin oransal diizeyini
etkileyebilmektedir. Pangasius pangasius'ta visseral icerik orani diger yayin baliklar
ve sazan tiirlerine kiyasla daha azdir ve karkas verimi ve derisi alinmis karkas
ylizdesinin 6nemli Olctide i¢ orgamin agirhgidan etkilendigi iddia edilir
(Fauconneau ve Larochi, 1996). Calismamizda gruplardan elde edilen % 6,5 ile 8,5

arasindaki i¢ organ ytizdesi indeksi (VSI) her ne kadar istatistiksel yonden farksiz
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ciksa da balik agirhigimin artmas: ile belli oranda artmasi Intarak ve ark., (2015) ve

Dos Santos Fogaca ve ark., (2011) ile son derece uyumlu bulunmustur.

Sonug olarak bu ¢alismanin 15181 altinda Asya yayin baliklarinda 1500 g agirhiga
kadar olan baliklarda fileto verimi balik agirligmin artmasiyla degismemistir. Agirhik
1500 g1 gectiginde fileto veriminin de arttif1 gozlenmistir. Pazarlama agisindan da
bu agirhigin baz alinmasi, fileto verimi agisindan da degerlendirilmesi gereken bir

konudur.
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ABSTRACT

The increase in the human population in the world encourages more food production. It is
necessary to increase the production efficiency in the unit area with limited resources. With
the 2030 and 2050 projections of FAO and the World Bank, it is aimed to develop economic
and applicable production technologies / methods for sustainability of aquaculture
production and problem solving within the framework of the approaches of current
knowledge, adaptation and mitigation options. Researchers working in agriculture and
aquaculture (biological sciences) in particular are conducting a large number of studies
which test the hypotheses that are produced for the prevention of possible adverse effects by
examining the mathematical models, projections and scenarios developed in climate change.
It has developed the human consumer consciousness that is able to communicate rapidly
globally. It is understood that the existence of educated and qualified human population
who has understood the importance of healthy and reliable food production is a significant
advantage. Researchers identifying problems and conducting solution-oriented research will
reduce international awareness to local government policy development in the near future.
In this way, the realization of practical and understandable methods by everyone will change
our lifestyle and eating habits in the future. Our team has been tested and approved by our
research team for a period of time for zero water change in restricted water resources and
aquaculture. In this presentation, we will discuss the impacts of our efforts on sea-freshwater
fish and arthropods, which have 3 years of experience, to reduce the negative effects of
climate change and to eliminate possible food deficit problems.

Keywords: Climate change, limited water, zero-water change, biofloc, aquaculture
OZET

Diinyadaki insan nitifusunun artisi, daha ¢ok gida {iretiminin gerceklestirilmesini tesvik
etmektedir. Kisith kaynaklarla birim alandaki tiretim verimin arttirilmasi gerekli hale
gelmektedir. FAO ve Diinya Bankasmin 2030 ve 2050 projeksiyonlari ile Impacts of climate
change on fisheries and aquaculture: Synthesis of current knowledge, adaptation and
mitigation options yaklasimlari ¢ercevesinde su urtinleri iiretiminin stirdiirtilebilirligi ve
problemlerin giderilmesi icin ekonomik ve uygulanabilir tiretim
teknolojilerinin/ yontemlerinin gelistirilmesi
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hedeflenmektedir. Ozellikle tartm ve su iiriinleri yetistiriciliginde (biyolojik bilimlerde)
calisan arastirmacilar iklim degisikligi konusunda gelistirilen matematik modeller,
projeksiyonlar ve senaryolar1 inceleyerek olas1 olumsuz etkilere kars1 énlem alinmas: igin
tiretilen hipotezleri test eden ¢ok sayida calisma yiirtitmektedirler. Global olarak hizli
haberlesebilmekte olan insan tiiketici bilincini gelistirmistir. Saghkli ve gtivenilir gida
tiretiminin 6nemini kavramis olan egitimli ve nitelikli insan niifusunun varligmimn énemli bir
avantaj oldugu anlasilmistir. Sorunlar1 belirleyen ve ¢6ziim odakli arastirmalar: yiirtiten
arastirmacilar, yakin gelecekte uluslararasi farkindaliklar1 yerel yonetimlerin politika
gelistirmesi diizeyine indirgeyebileceklerdir. Bu sayede, herkes tarafindan anlasilabilir ve
uygulanabilir yontemlerin hayata gecirilmesi, gelecekte yasam tarzimizi ve beslenme
aliskanliklarimizi degistirecektir. Kisitli su kaynaklarinda sifir su degisiminde su trtinleri
yetistiriciliginin yapilabilecegi bir stiredir gerceklestirdigimiz ¢alismalarla arastirma ekibimiz
tarafindan test edilmis ve onaylanmistir. Bu sunumda 3 yillik deneyimlerimizi iceren ticari
degeri yiiksek olan deniz-tatli su baliklar1 ile eklembacaklilar tizerine yapmis oldugumuz
calismalarin sonuclar1 tizerinden iklim degisikliginin olumsuz etkilerini azaltmak ve olas1
gida acig1 problemlerini bertaraf edip edemeyecegimiz konusu tartisilacaktir.

Anahtar kelimeler: Iklim degisikligi, siirli su, sifir su degisimi, biofloc, su triinleri
yetistiriciligi

INTRODUCTION

According to United Nations estimates, the current world population is 7.7 billion as
of May 2019. FAO and the World Bank stated that the world population expected for
2030 and 2050 would exceed 9 billion. The people of 9 billion people is defined as the
carrying capacity of the world. The main factor that determines the carrying capacity
is the amount of drinkable freshwater. About 70% of the world is water. However,
1% of this amount of water is in the freshwater class. If half of this 1% part is
preserved in glaciers in the polar regions, it can be stated that 1% of the share we
share with all terrestrial vegetative and animal organisms is the other half. With this
amount of water, organisms in natural life are fulfilling their vital activities, and we
are carrying out activities such as herbal agriculture, animal production, recreation,
and daily use. In other words, the rational and sustainable management of
freshwater resources is needed worldwide to minimise future problems

(Alexandratos and Bruinsma, 2012).

The projection also emphasises that in the future only the freshwater resources may
not be the only factor limiting the production of organisms that need fresh water, and

another limiting factor is the increase in temperature caused by climate change. It is
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thought that these possible problems in the near future may change places where
agriculture and aquaculture will be done. It is foreseen that in the future, land or
open flow water usage agriculture will decrease significantly, and the unit costs of
agricultural products will increase. It is claimed that aquaculture will rise to first

place among all food production sectors, and agriculture will be conducted in oceans.

While a good water management approach is adopted at the international level; In
order to maintain and maintain a variety of nutrients, we also need to produce living
creatures that need to live in fresh water. In this context, scientific studies are needed
to make use of the combination of limited freshwater resources and alternative
agricultural technologies. The public needs to be informed in the future in terms of
limited freshwater resources, population growth, nutrition, nutritional preferences
change, good water management and the need for sustainable freshwater and plant

and animal production.

With this review, the development of economic and applicable production
technologies/methods for the solution of possible problems in the future; It is aimed
to discuss within the framework of biofloc technology which includes zero water

change application
Agriculture and water needs from a climate change perspective

Water availability is considered to be an important factor in the expected impacts of
climate change on agricultural and agricultural water management. It is necessary to
develop and implement strategies to ensure adequate water supply and to use this
water efficiently. However, the issue of long-term climate risk of water-based
agricultural production is not known. Temperature and pressure variables are
opened with global circulation models, but this is not fully modelled for water
vapour in the atmosphere. Risk levels associated with rainfall and flood events can
be determined by simple modelling. There are many scientific questions about the
cause and the result that have not yet been fully elucidated, but possible future costs

of climate change can cause catastrophic destruction. Therefore, it is thought that the
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protection and control actions to be applied now will be prudent insurance (Turral et

al., 2011).

The irrigated area of the world has increased significantly during the early and mid-
twentieth century, due to rapid population growth and consequently increased food
demand. According to climate change scenarios, the demand for water will increase
further, but where yields of water are not sufficient, crop yield will be limited, which
will significantly affect agriculture. If the atmospheric CO2 concentration is doubled,
it is estimated that the global atmospheric temperature will increase approximately
at 4°C in 2080. At lower rates in equatorial regions, average temperatures are
expected to increase at a faster rate in the upper latitudes of the world. Since the
average temperature increase due to height is expected to be higher than sea level; It
is claimed that the increase of convective precipitation with condensation and the
melting of snow and glaciers will accelerate. The world's water scarcity will often
occur in drier and warmer regions. It is estimated that both precipitation and
temperatures will be more variable and as result droughts and floods will sometimes
be higher at the same place. As the temperature increases, the efficiency of
photosynthesis is maximized and then falls, and the respiration rate can continue to
increase more or less until the terrestrial plant dies. The terrestrial vegetal efficiency
decreases when the temperature exceeds the optimum levels. In general, terrestrial
plants are more susceptible to seasonal average temperatures at the early stages of
growth. Terrestrial plants have been adapted to temperature imbalances and
seasonal temperatures day to night and have acclimated evolutionarily. The
increased atmospheric temperature will prolong the duration of plant growth in the
northern temperate regions due to climate change but will decrease worldwide
(Engelbert and Scheuring, 1984; Deelstra and Girardet 200; Wang et al., 2002; Huibers
and Van 2005; Deng et al., 2006; Fereres and Soriano, 2007; Davies et al. 2011). The
water scarcity and temperature changes that will occur on the terrestrial areas will
limit terrestrial agriculture and this will reduce production volumes from the unit

area.
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Aquaculture systems as part of agricultural production

Aquaculture, aquatic fish, invertebrates, macro and micro plants, such as the use of
organisms for the benefit of human beings in all kinds of water production, growing
and harvesting can be defined as. Aquaculture is an important sector in agriculture
providing raw materials to all industrial sectors in the world. As demand for
aquaculture increased, the technology is developed for aquaculture in offshore ocean
waters. Aquaculture is a method used to produce food and other commercial
products, to restore habitats, to support natural stocks and to reproduce populations
of endangered and endangered species. There are two main types of aquaculture,

living organisms in the sea and living organisms in the freshwater environment.
Conventional Aquaculture Systems

Fish farming has a history of approximately 2500-3000 years. The first written work
titled Fish Breeding “; It was written by Fan Lai in China in 500 BC. The roots and
history of aquaculture in China have been such a long practice, because according to
the statistics, China today holds the position of the world's largest aquaculture
producer. Aquaculture; conventionally built on land in the pools and near the rivers

were built in channel-type pools (Genc, 2017a).

In conventional cultivation systems, water renewal has to be approximately 100%
daily. Because nitrogenous wastes of fish cause toxic effects on fish. As a result of
scientific evidence that conventional aquaculture will not be rational in limited water
conditions, the aquaculture sector is looking for new and modern production

technologies.
Recirculating Aquaculture Systems (RAS)

Fish farming can lead to significant environmental problems such as the depletion of
water resources and may also contribute to climate change. With the increase in
agricultural production to feed the world population, the demand for fish has
increased, and this has led the aquaculture industry to seek environmental, social
and economically acceptable practices. As a result, aquaculture in rivers tends to

decrease around the world, and it has been replaced by cage systems in lakes and
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open seas. It is thought that aquaculture cultivation on land will be carried out with
Recirculating Aquaculture Systems (RAS), which is defined as closed system
aquaculture practices, which is a technology that uses water to clean and reuse
shortly. The effective use of water resources in aquaculture is necessary for good and
safe food production. With the use of recirculated systems in aquaculture, less water
is consumed and water is saved. Microorganisms recycle only part of the wastes
produced in RAS environment while another part can be filtered and used as
fertilizer. Compared with other aquaculture production methods, RAS reduces
potential environmental impacts. RAS can be defined as fully controlled intensive
fish production systems where water and land use is minimum. However, although
the high energy requirement is a problem increasing the operating costs, it is thought
that the efficiency and efficiency of the cost of electricity generation from solar
energy, which is one of the cheapest energy sources, will decrease (Yogev et al., 2017;

Badiola et al. 2018).
Fish and plant production applications: Aquaponic

Recently, Aquaponic systems, which are defined as the application of the disposal of
RAS-derived wastes with the used by plants, have gained importance. The
aquaponic systems are a polyculture system that is formed by the integration of fish
farming and crop producing (green vegetables and other fruits) systems which use
only water (without the soil). Aquaponic systems ensure sustainable use of water in a
continuous cycle of aquaculture and plant cultivation. Nitrogen-rich wastes
accumulated in aquaculture tanks provide the natural fertilizer necessary for the
growth of plants, while ammonia, harmful for aquatic life, is removed from the water
by plants and beneficial bacteria. The water that is free of toxic wastes can be turned
back to the fish tanks and the clean water required for the aquatic environment is
provided. Natural fertilizers from fish wastes in this environment meet the ammonia
needs of the plants. Aquaponic systems can be defined as an application of
aquaculture in accordance with a sustainable environmental health approach since

they do not contain drugs and other pesticides that threaten food safety (Graber and
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Junge, 2009; Tyson et al., 2011; Yavuzcan Yildiz et al. 2017; Wongkiew et al., 2017;
Kargin and Bilgtiven 2018; Eck et al 2019).

Biofloc technology (BFT)

According to Kaya and Genc (2018), FAO and World Bank projections were claimed
that in the framework of the search for solutions to food production predicts that

human food can be met with aquaculture.

As of 2015, the world's total production of 162 million tons of aquaculture
production, which has played a vital role in this food supply (FAO, 2015). The basic
principle in aquaculture is to develop sustainable production systems that respect
environmental/biological wellbeing and ethical/biosafety phenomena -in addition,
catching the appropriate financial ratios in aquaculture, both social and economic
equally crucial in terms of ensuring sustainability (Crab et al. 2012). Biofloc
technology to provide efficient and sustainable aquaculture; it has emerged as an
alternative to existing production techniques. This technology has been subject to
different researches by understanding the relationship between organic matter and
microorganisms such as bacteria, protozoa, rotifers, nematodes, and other organisms.
Biofloc technology is known as a production technique which is applied in the
aquaculture sector in large areas in Asia and Latin America. Besides, the United
States, South Korea, Brazil, and China are also carried out on a small scale. In the
world, research and development projects on aquaculture management, feed,
breeding, microbial ecology, biotechnology, and aquaculture economics are mainly
studied in many research centres and universities (Aquacop, 1975; Emerenciano et al.
2012). Intensive use of feed in aquaculture causes an increase in nutrient levels in the
aquatic environment, and this situation prepares a negative process that significantly
affects the quality parameters of water. In this context, the search for a system that
limits water exchange, prevents the accumulation of organic wastes, provides a valid
assessment of feed and improves water quality parameters has become one of the
focal points of cultivation. Bioavailability technology can be seen as part of
production systems that can respond to these quests. It is understood that studies on

biofloc technology application in aquaculture sector have been limited and especially
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gain importance in recent years. It is thought that the use of Biofloc technology in
aquaculture applications will play an active role in minimising some of the problems
in growth and water quality, and the production systems that this technology will
find more space in aquaculture studies will be implemented in the future. In recent
years, the increase in the amount of production from aquaculture causes the
emergence of pathogenic diseases and discussion of safe output in terms of food
security. In this context, producers are expected to focus on practices that minimise
risks and to ensure safer aquaculture conditions. Biofloc technology can reduce the
pathogenic organisms in the aquaculture environment and offers benefits to support
the biosecurity phenomenon. Growing aquaculture in the world needs applications
that are environment-friendly, increase in live weight gain and provide low-cost
ratios. It is known that Biofloc technology has made many contributions to
aquaculture as shown in various studies, to remove ammonia compounds, to
improve feed conversion rate and to reuse the wastes by gaining feed quality

(Avnimelech, 2009; De Schryver et al., 2012; Kaya and Genc, 2018; Kaya et al., 2019).
Conclusion

The human being, who uses nature brutally, will continue his hunting activities
without slowing down, will use water for generating energy and also agricultural
activities. Because we have a high technology to consume natural waters, lakes, and
ponds. In this context, converting natural systems into artificial channels to produce

energy can be clearly defined as nature destruction (Geng, 2017b).

Due to water competitiveness of industrial, agricultural and domestic users that will
emerge as a result of climate change, future terrestrial agriculture will take place only

underwater scarcity (Fereres and Soriano 2007; Davies et al. 2011).

According to a recent report by the Organization for Economic Co-operation and
Development; Sustainable management of water is key to the future of food and
agriculture. Agricultural production is largely dependent on water and is
increasingly exposed to the risk which expresses as the scarcity of water. Besides

agriculture and aquaculture, freshwater sources have widely used by the
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heavy/chemical / petroleum industry who has been nearly completely responsible for
this major water pollution since the modernisation ages of the world. Improvement
of water management of agriculture is therefore essential for a sustainable and

productive agricultural food sector (OECD, 2019).

In the future, especially in freshwater conditions, the production of fishery products
will require the optimal use of water in the presence of limited water. In this context,
biofloc applications can be proposed to increase aquaculture by using clean and
environmentally friendly energy sources that will cause the least damage to the

environment.

Biofloc can be used as an alternative model for aquaculture production in
extraterrestrial environments and on the planets where people plan to settle in the

future.
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ABSTRACT

Four males, a single female and a juvenile specimens of the invasive moon crab Matuta
victor were collected at a depth of 30 -50 cm, on a sandy bottom, in Yumurtalik Cove,
Iskenderun Bay, north-eastern Mediterranean in June 2017. This is the first occurrence of this
species from the Iskenderun Bay, north-eastern Mediterranean Sea.

Keywords: Matutidae, Erythraean alien, invasive species, Lessepsian, Levantine basin
OZET

Dort erkek, bir disi ve bir jtivenil istilac1 ay yengeci Matuta victor 6rnegi, Haziran 2017
tarihinde, kumlu zeminde, 30-50 cm derinliklerde, Yumurtalik koyu, Iskenderun Korfezinde
toplanmustir. Bu tiiriin Iskenderun Kérfezi, kuzeydogu Akdeniz'den ilk kaydidur.

Anahtar kelimeler: Matutidae, istilac tiir, Lesepsiyen, Levantin baseni

INTRODUCTION

726 alien marine species were established in the Mediterranean Sea, 295 of the marine
species were alien in the coast of Turkey (Galil et al., 2018). Marine alien species enter
the Mediterranean basin from two main directions: from the Atlantic and beyond,
and from the Indian Ocean via the Suez Canal (Manfrin et al., 2018). Almost all of
alien species recorded in the coast of Levantine were determined to be species that
entered the Suez Canal (Galil et al., 2015). Decapod crustaceans are the most
succesful invasives in the alien species in the Mediterranean (Corsini-Foka and
Kondylatos, 2015). Totally 75 alien Crustacean species have been informed in the
coast of Turkey, 65 of the these alien Crustaceans were recorded in the Levantine
coast of Turkey, especially in Iskenderun Bay (Bakir et al., 2014). Also, forty species

of alien decapods were recorded in the Levantine coast of Turkey (Bakir et al., 2014).

—
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Matuta victor (Fabricius, 1781) is distributed from the Red Sea to East Africa and from
Bay of Bengal to Australia and Japon (Galil and Mendelson, 2013).

M. victor was recorded for the first time in east Mediterranean, in Haifa Bay,
Israel in 2012 (Galil and Mendelson, 2013). M. victor was reported in Batroun,
Lebanon in 2013, in Tyr and Saida, Lebanon in 2014 (Crocetta and Bariche, 2015); in
Antalya Bay, Turkey in 2015 (Gokoglu et al., 2016); in Iztuzu Coast, Mugla, Turkey in
2017 (Ates et al., 2017); in coast of Syria in 2017 (Zeini and Hasan, 2017) and in
Rhodes Island in 2018 (Kondylatos et al., 2018) in the Mediterranean Sea.

The present paper reports the occurrence of the non-indigenous crab M. victor

for the first time in the Iskenderun Bay, northeastern Mediterranean.
MATERIALS AND METHODS

Four males, a female and a juvenile M. victor were collected via hand and the gill net
on a sandy bottom, at a depth of 30 -50 cm in Kokar, Yumurtalik Cove, Iskenderun
Bay (36° 43' 34"N, 35° 43' 19" E), in June 2017. The samples were taken to the
Laboratory of Fisheries at the Fisheries Faculty, Cukurova University, Turkey. Crabs

were preserved in 4% formaldehyde solution.

The diagnoses of M. victor are seriously confused with Ashtoret lunaris (Ng,
1998; Ates et al., 2017). However, males of both species can be defined by using the
determination method of Galil and Mendelson (2013). The identification of the moon
crabs was done according to Galil and Clark (1994) and Galil and Mendelson (2013).
Photos of specimens were taken (Figure 1). The carapace length, carapace width and
body weight of the moon crabs were quantified with a digital caliper (to the nearest

mm) and a digital balance (g).
RESULTS

The carapace length of the four male moon crab specimens ranged from 35.56 to
40.01lmm and carapace width ranged from 54.65 to 62.43 mm. A female M. victor had
a carapace length of 29.52 mm and a carapace width of 44.47 mm (Table 1).
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Table 1. Morphological measurement values of M. victor specimens

13 23 33 43 Q Juvenile
Carapace length(mm) 38.85 40.01 39.22 35.56 29.52 30.23

Carapace width (mm) 61.71 62.43 60.73 54.65 44 .47 46.90
Weight (g) 29.93 31.35 30.01 19.55 12.28 11.31

-'IA N

5 .,ﬁmwmm‘:‘_?‘““m

Figure 1. A male Matuta victor specimen was captured at Yumurtalik Cove,
Iskenderun Bay (photography by Irem N. Yesilyurt)

DISCUSSION

In Turkey; Gokoglu and colleagues (2016) were reported that M. victor in at 2-3 m
depths in Phaselis ancient city, Antalya Bay. After that one female moon crab M.
victor was captured in Iztuzu coast, Mugla by Ates et al., (2017). At this study, for the
first time M. victor specimens were announce in Yumurtalik Cove, Iskenderun Bay,
northeastern Mediterranean. This species should be monitored whether it will settle

or not in this region.
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ABSTRACT

In this study, the zooplankton population of Demrek Dam Lake (Hatay, Turkey) was
evaluated as related to water parameters. Because zooplankton diversity is important in
terms of the health of the natural environment and sustainable fish production. The existence
of significant relationships between some water quality parameters and Cladocera amount
has been determined. The population density of Bosmina longirostris was significantly
correlated with temperature (R? = 0.5273) and silica (R? = 0.5061). Significant correlation was
also found between the mean abundance of Diaphanosoma birgei and transparency (R? =
0.5257), temperature (R? = 0.6377) and hardness (R? = 0.6503). A significant relation was
determined between total Cladocera amount and temperature (R? = 0.5894) and hardness (R?
= 0.5058). It was determined that the relationship levels between other examined
zooplankton species and water parameters were low.

Key words: Zooplankton, cladocera, water quality

OZET

Bu c¢alismada, Demrek Baraj Golii (Hatay, Tiirkiye) zooplankton populasyonu su
parametreleri ile iligkili olarak degerlendirilmistir. Ciinkii zooplankton cesitliligi, dogal
cevrenin saglig1 ve stirdirilebilir balik tiretimi agisindan onemlidir. Baz1 su kalitesi
parametreleri ve Cladocera miktar1 arasindaki anlamh iliskilerin varligi belirlenmistir.
Bosmina longirostris poptilasyon yogunlugunun sicaklik (R? = 0,5273) ve silika (R? = 0,5061) ile
pozitif korelasyon gosterdigi belirlenmistir. Diaphanosoma birgei igin ortalama bollugun ile
seffaflik (R? = 0,5257), sicaklik (R? = 0,6377) ve sertlik (R? = 0,6503) ile anlaml bir iliski
gosterdigi belirlenmistir. Toplam Cladocera miktari ile sicaklik (R? = 0,5894) ve sertlik (R? =
0,5058) arasinda da anlamli bir iliski tespit edilmistir. Incelenen diger zooplankton tiitleri ve
su parametreleri arasindaki iliski seviyelerinin diisiik oldugu saptanmistur.

Anahtar kelimeler: Zooplankton, cladocera, su kalitesi
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INTRODUCTION

The Cladocera species, which constitute an important proportion of zooplanktonic
organisms, are found in almost all kind of aquatic habitats such as rivers, lakes,
ponds, streams, ground waters, caves and other bodies of water (Giiher, 2000). These
organisms are known as essential components of the food web of the freshwater
ecosystems, because they are the most important grazers of phytoplankton (Jeppesen
et al., 2001; Galbarczyk-Gasiorowska et al., 2009). Cladocera represent one of the
main component of the lakes zooplankton and because their shells preserve well in
sediments they are often used as proxies to reconstruct past environmental
conditions in these ecosystems (Smol, 2008; Kamenik et al., 2007). Cladocerans are
small-sized (0.2-6 mm) except Leptodora kindtii, branchiopod crustaceans, inhabiting
pelagic, littoral, and benthic zones. Four cladoceran orders are recognised (Frey
1987): Anomopoda, Ctenopoda, Onychopoda, and the monotypic Haplopoda. The
trunk and appendages of most cladocerans (Anomopoda and Ctenopoda) are
enclosed in a bivalved carapace. Tagmosis of the body is mostly obscure, and a single
eye and ocellus are usually present. Cladocerans are important components of the
fauna of fresh waters; they are particularly significant in the food web of stagnant
waters. Most species are filter-feeders; onychopods and haplopods are predatory.
They usually reproduce by cyclical parthenogenesis, and populations are mostly
dominated by females. Sexual dimorphism is normally rather distinct. Sexually
produced diapausing eggs are resistant to desiccation and other unfavourable
conditions, and may even survive passage through the digestive track of birds
(Figuerola and Green, 2002); thus, they are important propagules for passive
dispersal (Forro et al.,, 2008). For this reason, these species are indicators of
productivity of the water systems where they are found. The ecological
characteristics of the all Cladocera species, which is very important for the aquatic
ecosystem, are still exactly unknown. For this reason, this study was carried out to
determine the level of relationship between some cladocera species and water quality

parameters.
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MATERIAL AND METHODS

Water and Cladocera samples were collected from Demrek Dam Lake monthly in
Hatay province (Turkey) between April 2013-March 2014, using Nansen Bottle and
55 pm mesh sized plankton nets. Two litres of water samples were collected from
every water layer (surface, middle and deep) of first and second stations. Water
quality parameters and chlorophyll a were analysed from water samples. The
analysis of water quality parameters (NO2-N, NOs-N, SiO-5i, POs-P, Hardness and
Organic POs) were made in the photometer (YSI 9500 model). Chlorophyl-a analysis
were made according to the APHA 1995. Oxygen and temperature were measured
directly at the field by means of digital instruments (oxygen and temperature: YSI
model 52 oxygen meter). Sechi depth was measured using a Secchi disk with a
diameter of 20 cm. Cladocera samples were fixed in 4% formaldehyde in study area.
Specimens were examined under a stereomicroscope, and identified using a
binocular microscope (Olympus CH40). The identification methods for the materials
were obtained from Negrea (1983). All computations, and statistical analyses were

performed in Microsoft Excel.
RESULTS

The relationship levels between water quality parameters and cladocera amounts are
given in Table 1. Accordingly, the amount of Bosmina longirostris was significantly
correlated with temperature (R?> = 0.5273) and silica (R? = 0.5061). Significant
correlation was determined between the amount of Diaphanosoma birgei and Sechi
disk (R? = 0.5257), temperature (R? = 0.6377) and hardness (R? = 0,6503). A significant
relationship was determined between total Cladocera amount and temperature (R? =

0.5894) and hardness (R? = 0.5058).

On the other hand, there was a partially significant correlation between the
amount of Bosmina longirostris, DO (R? = 0.3977) and hardness (R? = 0.4408). Partially
significant correlation was seen between the amount of Diaphanosoma birgei, SIO-Si
(R? = 0.4381) and Organic POs (R? = 0.4748). The presence of a partly significant
association between the amount of Disparalona rostrata, POs-P (R? = 0.461) and

Organic PO4 (R? = 0.3215) was determined. The total Cladocera amount was partially
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correlated with DO (R? = 0,4759), SiO-Si (R? = 0.4697) and Organic PO4 (R? = 0.3213).
The existence of a weak relationship between the other parameters and the amount

of zooplankton was determined (Table 1).
DISCUSSION

An important relationship was determined between temperature and Bosmina
longirostris and Diaphanosoma birgei. Water temperature is one of the most important
limnological parameters controlling biological and chemical events directly or
indirectly, further it affects zooplankton species diversity and density in aquatic
ecosystems (Herzig, 1987). It was determined that the temperature values detected in
the study generally reflect the climatic conditions of the region and they are ideal for
zooplankton life and development. Changes in temperature affect the amount of
nutrients, so changing nutrients affect zooplankton abundance (Geller and Miiller,
1981). In addition, changes in temperature affect the metabolism rates of living
organisms. The temperature increase not only increases the amount of all

zooplankton species but also increases the populations of cladoceran species (Hebert,

1978).

Mean dissolved oxygen concentrations were above 5 mg/L (5.87-8.20 mg/L)
which was sufficient to support aquatic life, especially the zooplankton community.
The relationship between cladocer species and dissolved oxygen was found to be

low. Because, in general, zooplanktonic organisms can also live at low oxygen levels.

Among the factors affecting cladocer population size, food concentration seems
highly important, at least in some environments (Deevey, 1960; Durbin et al., 1983;
Razouls and Razouls, 1988). Because nutrients provide phytoplankton reproduction
and development, they affect the structure of zooplankton population indirectly.
Phytoplankton biomass will be correlated with nutrients, and phytoplankton will be
either non-correlated or positively correlated with the biomass zooplankton

(Viitasalo et al., 1995).

Table 1. Relation between Cladocera abundance and water quality parameters

Bosmina longirostris R? Diaphanosoma birgei R?
Sechi-disk (m) | y = 3.1561x2 - 714.66x + 43404 | 0.147 | y = 18856e0.019x 0.525
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1 7

Temp (°C) | y =129.55x2 - 4697.5x + 45120 0.527 | y=149.1x2-5769.1x + 55613 | 0.637
3 7

DO (mg/l) | y = 2E+06e0766x 0.397 | y =2303.2x2 - 41627x + 0.294
7 189976 2

Chlorophyl-a | y = -2E+06x2 + 139736x + 0.008 |y =17659x0-5909 0.172
(mg/l) | 5689.2 9 1

NO:-N (ing/l) | y = 7551.5e2942x 0.114 | y = 7E+06x2 - 569657x + 0.079
8 12391 6

NOs-N (mg/l) | y =-114454x2 + 68844x + 3521.5 | 0.092 | y =-145545x2 + 91993x - 0.238
9 2357.7 2

SIO-SI (ng/l) | y = 61528x2 - 123503x + 63791 0.506 | y=39929x2-76217x + 36784 | 0.438
1 1

POs-P (ng/l) | y =22.133x2668 0.175 | y =-5E+06x2 + 1E+06x - 0.207
7 103329 1

Hardnes (°F) | y =9.7623x2 - 3052.4x + 241279 | 0.440 | y =10.891x2-3475.5x + 0.650
8 277589 3

Organic POy | y =18530x2 - 36970x + 20868 0.164 | y =24824x2-48532x + 21428 | 0.474
1 8

Disparalona rostrata R? Cladocera R?

Sechi-disk (m) | y = 0.8338x2 - 188.02x + 11214 0.143 | y =2.1588x2-510.54x + 31444 | 0.296
3 6

Temp (°C) | y =-31.413x2 + 1404.6x - 12725 | 0.141 | y =82.411x2-3020.7x + 29336 | 0.589
4

DO (mg/l) | y =-1398.9x2 + 22395x - 86317 | 0.224 | y = 5253530605 0.475
3 9

Chlorophyl-a | y = 3777.1x03713, 0.08 y = -2E+06x2 + 172295x + 0.044
(mg/1) 1141.2 3

NO>-N (ng/l) | y = -4E+06x2 + 260718x - 829.74 | 0.100 | y = 5199.8e-2138x 0.116
6 5

NO;-N (ing/l) | y =1667.1e076% 0.025 |y =-86615x2+ 53612x + 0.162
5 1011.1 4

SIO-SI (mg/l) | y = 4100.7e-1.053x 0.096 |y =32214x2-63408x + 32767 | 0.469
8 7

POs-P (ng/l) | y =1.6013x3-365 0.461 | y =18602e11.9x 0.146
1

Hardnes (°F) | y =-1.0522x2 + 318.83x - 21506 | 0.104 | y =6.5338x2-2069.7x + 0.508
3 165787 5

Organic PO4 (mg/l) | y =3061.9x2-87732x +6963.9 | 0.321 | y=15472x2-31425x + 16420 | 0.321
5 3

Reported in a study, most cladocer species (Daphnia, Bosmina, Chydorus) were
observed together during spring, when there is increased chlorophyll an and
dissolved inorganic nitrogen. It is known that the amount and variety of dissolved
inorganic solid matter found in an aquatic environment affects the fauna present
(Tanyolag, 2009). The increase in dissolved inorganic solid matter decreases the

dissolved oxygen level, which is a key parameter for aquatic organisms.
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The ecosystem has a complex structure, and biological phenomena are controlled
by many factors. Therefore, zooplankton species, which are in large numbers, will
react to these variables is a matter of debate. However, it has been determined that
the findings of our work were in accordance with the above declarations. In this
study, the zooplankton population of Demrek Dam Lake (Hatay, Turkey) was
evaluated as related to water parameters. Because zooplankton diversity is important

in terms of the health of the natural environment and sustainable fish production.
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Biofloc application in narrow-clawed crayfish (Astacus
leptodactylus) culture: Preliminary results

Dar kiskaclh kerevit (Astacus leptodactylus) Yetistiriciliginde biyoyumak
uygulamasi: On sonuglar
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ABSTRACT

In this study, the use of biofloc technology (BFT) in crayfish culture for 32 days was tested.
Two groups (initial total lengths, TLi and weights, Wi measured) within 3 replications were
planned as BFT application group (TLi: 112.174£0.99 mm, Wi: 37.61+0.97 g) and control group
without BFT (TLi: 112.22+0.94 mm, Wi: 37.61+0.87 g). Six crayfishes were stocked in each
tank with a volume of 80 L (70x40x30 cm). In the experiment, molasses was used as a carbon
source in BFT application. Carbon/Nitrogen ratio was optimized at 15. All tanks were
continuously aerated. Crayfish were fed 3% of body weight twice a day (12h light-12h dark).
At the end of the experiment water quality parameters were measured (for BFT application
group T: 20.2+1.1°C, saturation: %70+1.0, dissolved oxygen: 6.2+0.8 mg L-1, pH: 7.6+0.7,
PO4:0.5£0.1 mg L-1, N-NO2-:0.1£0.1 mg L-1, N-NO3-:2.0£0.1 mg L-1, salinity: 0.002 ppt and
for the control group T: 20.3+1.0°C, saturation: %73+2.6, dissolved oxygen: 6.4+0.6 mg L-1,
pH: 7.3£1.2, PO4:3.0£0.1 mg L-1, N-NO2-:0.50+£0.25 mg L-1, N-NO3-:25.0£5.0 mg L-1, salinity:
0.001 ppt). There were no differences between the groups (control TLf: 112.33+1.03 mm, Wt:
37.49+0,87 g and BFT TLf: 112,83+0,77 mm, Wf: 37,97+0,87 g) regarding growth
measurements. As a result, it was found that crayfish showed 100% survival rate in BFT
application compared to control group (77.77%). These results showed that the biofloc
technology could be implemented in future practically for the crayfish culture.

Keywords: BFT, crayfish, recycling, zero water change, growth
OZET

Bu calismada kerevit yetistiricilik ortaminda biyoyumak (BFT) kullanimi 32 giin stiireyle test
edilmistir. Calisma ti¢ tekerriirlii iki gruptan olusacak sekilde planlanmisti. Bunlar; BFT
grubu (TLi: 112,17+0,99 mm, Wi: 37,61+0,97 g) ve BFT icermeyen kontrol grubudur (TLi:
112,22+0,94 mm, Wi: 37,61+0,87 g). 80 L (70x40x30 cm) hacimli tanklarin herbirine 6’sar adet
kerevit stoklanmustir. Denemede melas BFT uygulamasi igin karbon kaynagi olarak
kullanilmistir. Karbon/Azot orani 15 olacak sekilde optimize edilmistir. Tanklara stirekli
havalandirma uygulanmus, 12 saat aydmlik 12 saat karanlik 1s1k rejiminde kerevitler viicut
agirliklarinin %3 oraninda giinde iki kez yemlenmistir. Deneme sonunda su kalite kriterleri
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olctilmiistiir (BFT grubu igin T: 20.2+1.1°C, saturasyon: %70%1.0, oksijen: 6.2+0.8 mg L-1, pH:
7.6+0.7, PO40.5£0.1 mg L1, N-NO>:0.1+£0.1 mg L1, N-NO;:2.0+£0.1 mg L, tuzluluk: 0.002 ppt
ve control grubu icin T: 20.3+1.0°C, saturasyon: %73+2.6, oksijen: 6.4+0.6 mg L1, pH: 7.3+1.2,
PO4:3.0£0.1 mg L, N-NO»:0.50+0.25 mg L, N-NO5:25.045.0 mg L, tuzluluk 0.001 ppt).
Buiytime degerleri bakimindan gruplar arasinda anlamli bir farkliik bulunamamuistir.
(Kontrol TLf: 112.33+1.03 mm, Wf: 37.49+0,87 g ve BFT TLf: 112,83+0,77 mm, Wf: 37,97+0,87
g). Sonucta BFT uygulamasinin yapildigr grupta 100% yasama oranina karsin control
grubunda %77,77 yasama orani elde edilmistir. Bu sonuclar bioyoyumak teknolojisinin
gelecekte kerevit kiltiirti icin pratikte uygulanabilecegini gostermektedir.

Anahtar Kelimeler: BFT, kerevit, geri dontistim, sifir su degisimi, biiytime

INTRODUCTION

The use of large amounts of feed due to intensive production in aquaculture
increases the rate of nutrients in the environment. Increased organic material density
affects water quality parameters and causes eutrophication of the water
environment. The increase in eutrophication consequently affects other water quality
parameters negatively. Aquaculture practices have therefore been transferred to the
marine environment rather than inland waters. It is aimed to minimize pollution
risks with the practices on the open seas (off-shore systems). To be able to make open
sea fish cultivation, there is a need for farms, hatcheries and larvae and fry care
systems under controlled conditions. In other words, to be able to produce open sea
aquaculture, it is necessary to produce the first stages in the land-based fish farms. It
is known that the private hatchery and larva/juvenile rearing sector is working on
the development of management strategies that will generate minimum waste.
Mainly to protect the diversity of the species for the market, the process of offering
different nutritional preferences to the consumer is valuable for the economic
sustainability of the aquaculture sector. It is understood that scientific studies have
accelerated in order to maintain a variety of species under limited water exchange
conditions and waste management under ideal conditions. In this context, the search
for new systems that can limit the water exchange, prevent the accumulation of
organic wastes, and eliminate the harmful effects of even middle faecal wastes,
which can provide an efficient assessment of feed, and the search for new systems
that can improve water quality parameters, can be considered among the problems

that are to be solved in the field of aquaculture. As a solution to a significant part of
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these problems, aquaculture is recommended by using biofloc technology. The
microorganisms developed by biofloc technology and the organic particles formed
by them can be used as a supplementary source of food for aquatic organisms. In
biofloc technology, practices are encouraged to promote the proliferation of
heterotrophic microorganisms in aquaculture. As a result of these applications, it is
defined as a production technique that improves water quality and thus enables
more economical and sustainable breeding. The nitrogen uptake of the biofloc
promoted by the method can be faster than the nitrification process. Ammonium and
other nitrogenous organic waste compounds are converted into a useful quality in
the presence of biofloc technology. In addition, Biofloc not only improves the quality
of water used in aquaculture, but also enables less water use (Avnimelech 2006;
Hargreaves, 2006; Crab et al., 2007; Crab et al. 2012; Emerenciano et al. 2013; Long et
al. 2015; Kaya et al., 2019).

To produce biofloc, it is necessary to use carbon source in proportion to the
amount of nitrogen. This application is carried out by continuously moving the water
column using ventilation and propeller to ensure proper water circulation. It is
known that researchers do a significant number of studies on the determination of
the ideal carbon source to perform a successful production. In a study in which
wheat flour was used as a carbon source, an increase in growth was obtained for
Oreochromis niloticus (Azim and Little, 2008) and Penaeus semisulcatus (Megahed,
2010). When starch is used as a carbon source, growth parameters of hybrid tilapia
(O. niloticus x O. aureus) have been reported (Crab et al., 2009). The use of acetate and
glycerol as a carbon source has been reported to have a positive effect on
Macrobrachium rosenbergii (Crab et al. 2010). As a source of carbon molasses
(Krummenauer et al., 2011), sucrose (Ray et al., 2011) and dextrose (Gaona et al.,
2011) of the use of Litopenaeus vannamei and Oreochromis sp. (Ekasari and Mariam,
2012), and also contributed to growth and also the growth of wheat bran for
Farfantepenaeus brasiliensis (Emerenciano et al., 2012). In one of the recent studies, the
most favorable result from different carbon sources (corn starch and glycerin) and

prebiotic additive (MOS 3 g kg feed) was used to test the yield of Metapenaeus
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monoceros in biofloc environment, where corn starch and MOS were used together

(Kaya et al., 2019).

The crayfish show a wide geographical distribution in the world. The crayfish is
known as a decapod invertabrate which lives in inland waters and has a high
economic value. Astacus leptodactylus species are found naturally in many lakes,
reservoirs and streams of Anatolia. Between 1968 and 1990, this date was a good
source of income for fishermen before the disease of the crayfish plague. Due to the
increase in market demand observed in recent years, crayfish cultivation has also
intensified. Studies on the species Astacus leptodactylus is mostly on the development
of biological properties, taxonomy and hunting technique. Crayfish production
techniques in seed production in one of the most important issues are only a few
studies done in Turkey (Alpbaz, 1993). In addition, the Ministry of Agriculture and

Forestry of Republic of Turkey is trying to give impetus to research on the subject.

The aim of this study is to determine the survival rate and growth
characteristics of a decapod type plan crayfish which is known to be previously
untested according to the literature. For this purpose, it is aimed to contribute to

aquaculture activities of Astacus leptodactylus.

MATERIAL AND METHODS
Experimental design, water and growth parameters
This preliminary test about the biofloc environment availability on crayfish was
conducted at the Fisheries Research Unit (Faculty of Agriculture, Ankara University),
Ankara, Turkey. Crayfish used in the study were obtained from the Faculty of
Marine Sciences and Technology of Iskenderun University and transported to the
Ankara University. The test in terms of growth parameters and survival rate was
performed in glass aquarium tanks (80 L) with biofloc (zero-water exchange) and
without biofloc (water exchange by siphoned at 50% day-!) condition with constantly
aeration.

In this experiment, 36 crayfish (112 cm TLi and 37.61 g Wi) were used in two
different treatment groups (with biofloc and without biofloc) for 32 days. Each

treatment was randomized with three replicates (6 crayfish/tank). The biofloc was

———————————————————
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produced with molasses as a carbon sources (by starting before the 15 days of
experiment and maintained with daily carbon addition, at 0.001-0.002 ppt salinity
and at 20°C water temperature). Biofloc volume was controlled with imhoff coni to
ensure that it remains at the level of 10-20 mL L in biofloc group. Crayfish were fed
with 3 mm, 37-40% crude protein trout commercial diet (BioMar-Sagun, Soke, Aydin,
Turkey) at 3% of the biomass (two times a day at 08.45 and 17:45) throughout the
experiment (Table 1). In the trial, a 12-h photoperiod was sustained by using
fluorescent lighting. Molasses were added daily after the feeding to maintain C:N as
15 during the study to ensure heterotrophic bacterial growth. At the end of the
experiment the mean water quality parameters were measured in BFT application
group water temperature (T): 20.2+1.1°C, saturation: %70+1.0, dissolved oxygen:
6.2+£0.8 mg L1, pH: 7.620.7, PO4:0.5+£0.1 mg L1, N-NO2:0.1£0.1 mg L-1, N-NO3:2.0+0.1
mg L-and salinity was detected as 0.002 ppt. Meanwhile for the control group water
temperature (T): 20.3+1.0°C, saturation: %73+2.6, dissolved oxygen: 6.4+0.6 mg L7,
pH: 7.3£1.2, PO4:3.0+£0.1 mg L1, N-NO2:0.50+0.25 mg L1, N-NO3:25.0+5.0 mg L-land
salinity was measured as 0.001 ppt (Table 2).

Table 1. Proximate composition of the diet*

Trout feed
Crude protein 37-40%
Crude lipid 22-25%
Carbohydrate (NFE) 23-26%
Crude fibre 1,5-4,5%
Crude ash 5-8%
Total phosphate 0.50£0.25 mg/L
Gross energy 25.045.0 mg/L
Digestible energy 3.0+0.1 mg/L

*Efico alpha 718, 3 mm (BioMar-Sagun, Soke, Aydin, Turkey)

Throughout the experimental period, temperature, dissolved oxygen,
saturation, pH, salinity, and were measured daily using a multi-parameter
instruments (YSI® 556, YSI Inc., Yellow Springs, OH, USA and Smart-Oxy USA) at
08:30 hours in all tanks. Nitrite nitrogen (N-NO2-), Nitrate nitrogen (N-NOs-) and
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phosphate (POs) were monitored once a week according to standard methods
(APHA, 1998).
At the end of the study, the final length-weight, and survival rate (Survival rate (%) =
(Final number of crayfish) / (Initial number of crayfish) x 100) of the two treatments
were calculated.

Data analysis was performed with the Microsoft Excel for total length and

weight values and water quality parameters.

Table 2. Water parameters of the treatment

Control BFT

(without BFT)
T (°C) 20.3+1.0°C 20.2+1.1°C
DO (mg L-1) 6.4£0.6 mg/L 6.2+0.8 mg/L
Saturation %73£2.6 %70£1.0
pH 7.311.2 7.6£0.7
Salinity (ppt) 0.001 ppt 0.002 ppt
N-NO2- 0.50+£0.25 mg/L  0.1+0.1 mg/L
N-NOs- 25.0£5.0mg/L  2.0+0.1 mg/L
POq 3.0+0.1 mg/L 0.5+0.1 mg/L

*BFT: Biofloc technology

RESULTS AND DISCUSSION

In this study, the use of biofloc technology (BFT) in crayfish culture for 32 days was
tested. In the experiment, molasses was used as a carbon source in BFT application.
Carbon/Nitrogen: 15 ratios was used for the sustainability of the biofloc treatment
group.

Previous studies indicate that aquaculture species grown by biofloc application
differ in terms of growth and survival rate (Avnimelech 2006; Hargreaves, 2006, Crab
vd. 2007; Crab vd. 2012; Emerenciano vd. 2013; Long et al., 2015; Kaya and Geng,
2018; Kaya et al.,, 2019). The main hypothesis of this study; the biofloc can be
produced using with the crayfish which is the candidate aquaculture species. And as
a result of our hypothesis testing, we found that the crayfish belonging to the BFT

group showed a 100% survival rate. In future BFT studies, we recommend the
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detailed experiments at the optimum rapid growth phase of the juvenile of crayfish.
Because over the 30 grams of body weight crayfish were tested in this study. In
conclusion at the end of the preliminary study there were no differences between the
groups regarding total length and weight values and also the water quality
parameters except the survival rates. It was found that crayfish showed 100%
survival rate in BFT application compared to control group (77.77%) These results
showed that the biofloc technology could be implemented in future practically for

the crayfish culture.
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ABSTRACT

This study aims to reveal the egg type preferences of consumers by regions in Turkey. In this
context, a total of 547 people were interviewed face to face with the 7 regions of Turkey. In
the survey, the consumers were asked consumption frequencies of different eff types
(standard brown, standard white, free range, functional egg with omega3 or selenium added
and organic eggs). As a result of the data obtained, a statistically significant difference was
found between the regions for all types of eggs (p <0.01). The Kruskal Wallis test was used to
test the difference between the regions. The analyzes were performed by SPSS 21.0 software.

Keywords: Egg varieties, purchase preference, consumer, Turkey

OZET

Bu arastirma Tiurkiye’de yumurta tiiketicilerinin bolgelere gore yumurta cesidi tercih
durumlarin1 ortaya koymayr amacglamaktadir. Bu kapsamda Tirkiye'nin 7 bolgesinden
toplam 547 kisi ile ytiiz yilize anket uygulamasi yapilmistir. Anketimizde tiiketicilere yumurta
cesitlerinde (Standart kahverengi yumurta, standart beyaz yumurta, gezen tavuk yumurtasi,
Omega3 veya selenyum katkili fonksiyonel yumurta ve organik yumurta) hangilerini ne
siklikla tiikettikleri sorulmustur. Elde edilen veriler sonucunda tiim yumurta cesitleri igin
bolgeler arasinda istatistiki olarak anlamli farkhilik ¢ikmistir (p<0,01). Bolgeler arasindaki
farklilig1 test etmek igin Kruskal Wallis testi uygulanmistir. Analizler SPSS paket programi
ile test edilmistir.

Anahtar Kelimeler: Yumurta cesidi, satin alam tercihi, Ttiketici, Ttirkiye

GIRIS

Insan beslenmesinde ¢ok 6énemli yeri olan yumurta, esansiyel amino asitler ve yag
asitler, mineraller, yagda ve suda ¢oztinen vitaminler (C vitamini hari¢) bakimindan
besin deposu olarak kabul edilmektedir (Aydin ve ark., 2014). Yumurta insan

viicudunun gereksinim duydugu tim besin maddelerini igerisinde en uygun

miktarda ve oranda bulundurmaktadir (iskender ve Kanbay, 2014). Ozellikle
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hayvansal kokenli gidalar icerisinde en iyi protein kalitesine sahip olan yumurta
diinyanin her yerinde sevilerek tiiketilen 6nemli bir protein kaynagidir (Dede ve
ark. 2005).

Gilintimtizde hayvansal {irtinlerin insan beslenmesindeki ©nemi goz Oniine
alindiginda tiiketicilerin satin alma tercihlerinin bilinmesi, yetistirme ve besleme
modellerinin belirlenmesi agisindan yumurta olduk¢a 6nem tasimaktadir (Armagan
ve Ozdogan 2005, Kiziloglu ve ark. 2013, Parlakay ve ark 2017). Bu nedenle
tiiketicilerin bu tirtinleri satin alma tercihlerinin bilinmesi, yetistirme ve besleme
modellerinin belirlenmesi acisindan énemlidir (Kiziloglu ve ark. 2013).

Glintimtizde, yumurtalarin ortalama biiytikliikte 58-60 gr. arasinda olup besin
igerigi bakimindan yaklasik 90 gr. et ve 160 gr. stite denk gelmekte ve bir yumurtanin
yaklasik olarak % 11'i kabuk, % 57’si yumurta aki ve % 32’si ise yumurta sarisindan
olusmaktadir (Karakaya ve ark. 2014).

Ttiketilen bir yumurta yetiskin bir insanin gitinliik hayvansal protein ihtiyacinin
yaklasik olarak Y4'tinti karsilayabilmektedir (Kiziloglu ve ark, 2013). Bu nedenle
besleyici degerinin yaninda tiiketim kolaylig1 ve cesitliligi gibi etmenlerden dolay1
yumurta tiiketimini son yillarda oldukga artmaktadir (Artan ve Durmus, 2015).

Bu calismanin amaci, Turkiye'de tiiketicilerinin bolgelere gore yumurta cesidi

satin alma tercihlerini ortaya koymaktir.

Materyal ve Metod

Calismamiz 2017 yilinda Turkiye'nin 7 bolgesinde (Akdeniz, Karadeniz, Ege,
Marmara, I¢ Anadolu, Dogu Anadolu ve Giineydogu Anadolu bolgeleri) ve
bolgelerin niifus yogunluguna gore yapilmistir. Calismanin 6rneklem biiytiikliigii ise

asagida verilen formiil yardimiyla hesaplanmistir (Giiney ve Sangitin, 2017).

N P-(f;—)zp) 1)
Z

Formiilde n: 6rnek hacmini, p incelenen olayin gortis sikligini, e hata pay1 oranini,

z ise gtiven araligini ifade etmektedir. p (1-p) nin en ytiksek degeri esas alinarak hata
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payt e = % 5 ve gtiven araliginin % 95 kabul edildigi hesaplamada sonug 384 kisi
olarak c¢ikmustir. Calismamizda eksik ve hatali anket formlar1 olabilecegi
diistintilerek anketin 600 kisi tizerinde uygulanmasi planlanmis ve yapilan
anketlerden 552 tanesi degerlendirmeye alinmistir. Bu 552 kisinin 5i yumurta
tuketmedigini bildirmis olup calismamiz toplam 547 yumurta tiiketen bireyler
tizerinde analiz edilmistir. Calismamizda tiiketicilerin standart kahverengi yumurta,
standart beyaz yumurta, Gezen tavuk yumurtasi, omega3 veya selenyum katkili
fonksiyonel yumurta ve organik yumurta ile ilgili satin alma davranislar1 7 bolgeden
elde edilen tiiketicilere ait ttiketim tercihleri sonuglar1 alinarak karsilastirma yapilip
degerlendirilmistir.

Anket uygulamasi ile elde edilen veriler ytizde frekans tablosu ve Kruskal Wallis
analizi ile test edilmistir. Veriler SPSS 21.0 istatistik analiz programu ile analiz
edilmistir (Sangtin ve Giiney, 2018).

BULGULAR

Arastirmada Tirkiye’de yumurta tiiketen tiiketicilerin bolgelere gore yumurta
tiiketirken hangi cesit yumurtay1 tercih ettigini ortaya koymaya calisilmistir. Bunun
icin Ttrkiye'nin 7 bolgesinden toplam 547 kisi ile yiliz ylize anket yapilmis olup
bolgelere gore Standart kahverengi Yumurta Cesidinin Satin Alma Tercihleri arasinda

istatistiksel olarak bir farkliligin olup olmadiginin tespiti icin yapilan Kruskal Wallis analizi

sonuclar1 Tablo 1’'de verilmistir.

Tablo 1. Standart kahverengi yumurta cesidinin bolgelere gore satin alma tercihleri arasinda
farkliligin tespiti icin yapilan Kruskal Wallis analizi

Sehir N Mean Std. p
Deviation

Adana 102 3,28 ,894

Gaziantep 65 2,66 1,189

Van 60 2,97 1,390

Trabzon 62 3,55 1,445 0,000
Ankara 70 3,97 ,798

Istanbul 128 3,34 1,318

[zmir 60 2,65 1,191

Total 547 3,24 1,250

Tiurkiye'de bolgelere gore tiiketicilerin standart beyaz yumurta cesidinin satin
alma tercihleri arasinda istatistiki olarak bir farkliligin olup olmadiginin tespiti icin

yapilan Kruskal Wallis analizi sonuglari tablo 2’de verilmistir.
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Tablo 2. Standart beyaz yumurta Cesidinin Bolgelere Satin Alma Tercihleri arasinda
farkliligin tespiti icin yapilan Kruskal Wallis analizi

Sehir N Mean Std. p
Deviation

Adana 102 3,50 ,805

Gaziantep 65 4,26 ,989

Van 60 4,02 1,214

Trabzon 62 3,16 1,405 0,000
Ankara 70 3,20 1,187

Istanbul 128 3,42 1,296

[zmir 60 2,92 1,239

Total 547 3,49 1,229

Turkiye’de bolgelere gore tiiketicilerin Gezen tavuk yumurtas: cesidinin satin
alma tercihleri arasinda istatistiki olarak bir farkliligin olup olmadigimin tespiti icin

yapilan Kruskal Wallis analizi sonuglar1 Tablo 3’te verilmistir.

Tablo 3. Gezen kdy yumurta Cesidinin Bolgelere Satin Alma Tercihleri arasinda farkliligin
tespiti icin yapilan Kruskal Wallis analizi

Sehir N Mean Std.
Deviation
Adana 102 2,66 1,010
Gaziantep 65 2,91 1,497
Van 60 3,10 1,446
Trabzon 62 3,48 1,576 0,000
Ankara 70 1,19 ,708
Istanbul 128 2,86 1,303
[zmir 60 3,03 1,518
Total 547 2,73 1,437

Ttirkiye’de bolgelere gore tiiketicilerin omega3 selenyum katkili fonksiyonel
yumurta ¢esidinin satin alma tercihleri arasmnda istatistiki olarak bir farkliligin olup
olmadigmin tespiti igin yapilan Kruskal Wallis analizi sonuglar1 Tablo 4’te

verilmistir.
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Tablo 4. Omega3 selenyum katkili yumurta Cesidinin Bolgelere Satin Alma Tercihleri
arasinda farkliligin tespiti i¢in yapilan Kruskal Wallis analizi

Sehir N Mean Std. p
Deviation

Adana 102 2,47 1,078

Gaziantep 65 1,26 ,713

Van 60 2,45 1,407

Trabzon 62 1,53 1,127 0,000

Ankara 70 1,04 ,359

Istanbul 128 2,08 1,406

[zmir 60 1,38 ,846

Total 547 1,82 1,211

Turkiye’de bolgelere gore tiiketicilerin organik yumurta cesidinin satin alma
tercihleri arasinda istatistiki olarak bir farkliigin olup olmadigmin tespiti icin

yapilan Kruskal Wallis analizi sonuglar1 Tablo 5'te verilmistir.

Tablo 5. Organik yumurta Cesidinin Bolgelere Satin Alma Tercihleri arasinda farkliligin
tespiti icin yapilan Kruskal Wallis analizi

Sehir N Mean Std. Deviation P
Adana 102 2,77 1,177

Gaziantep 65 2,11 1,359

Van 60 3,30 1,442

Trabzon 62 3,15 1,678 0,000
Ankara 70 1,30 ,688

Istanbul 128 2,90 1,379

[zmir 60 2,88 1552

Total 547 2,65 1,463

SONUC VE ONERILER

Tablo 1 incelendiginde, standart kahverengi yumurta cesidini satin alirken bolgelere
gore tiiketicilerin satin alma tercihleri arasinda istatistiki olarak anlamli bir farkliligin
olup olmadigini tespit etmek icin yapilan Kruskal Wallis analizi sonucunda bolgelere
gore tiiketici tercihleri arasinda istatistiki olarak anlamli farklilik ¢ikmistir (p<0,001).
Ortalamalar incelendiginde en yiiksek ortalama Ankara ve Trabzon c¢ikmis olup
buda kimi zamana denk gelmektedir. En diisiik ortalamanin ise [zmir, Gaziantep ve
Van olup bunlarmn sonucu da fark etmese denk gelmektedir.

Tablo 2’de, Tiirkiye'de tiiketicilerin standart beyaz yumurta cesidini satin
alirken bolgelere gore satin alma tercihleri arasinda istatistiki olarak anlamli bir
farkliligin olup olmadigin tespit etmek icin yapilan Kruskal Wallis analizi

sonucunda tiiketici tercihleri arasinda istatistiki olarak anlamli farkhilik ¢ikmistir
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(p<0,001). Ortalamalar incelendiginde en ytiksek deger Gaziantep ve Van'da ¢ikmis
olup buda kimi zaman denk gelmektedir. En disiik ise izmir ¢cikmis olup buda fark
etmez cevabina denk gelmektedir.

Tablo 3’te, gezen tavuk yumurtasinin bolgelere gore tiiketicilerin satin alma
tercihleri arasinda anlamli bir farklilik olup olmadigimi tespit etmek icin yapilan
Kruskal Wallis analizi sonuglar1 verilmistir. Sonuglar incelendiginde bolgelerin gezen
kdy yumurta tercihleri arasinda anlamli bir farklilik ¢cikmistir (p<0.01). Ortalamalar
incelendiginde gezen kdy yumurtasini en ¢ok Trabzon tercih etmis olup kimi zamana
denk gelirken en diistik ise Ankara’daki tiiketicilerde ¢ikmis olup neredeyse hicbir
zamana denk gelmektedir.

Tablo 4’te, bolgeler arasinda tiiketicilerin Omega3 selenyum katkili fonksiyonel
yumurta Cesidini Satin Alma Tercihleri arasinda istatistiksel olarak farkliligin olup
olmadigimi tespiti icin yapilan Kruskal Wallis analizi sonuglar1 verilmistir. Yapilan
analiz sonucunda bolgelere gore Omega3 selenyum katkili yumurta Cesidini Satin
Alma tercihleri arasinda anlamli farklilik c¢ikmistir (p<0.01).  Ortalamalar
incelendiginde Adana ve Van'daki tiiketicilerin bu yumurta tercihleri fark etmez
Ankara’da ise hicbir zaman gikmustir.

Tablo 5’te, tiiketicilerin organik yumurta cesidini tiiketirken bolgelere gore satin
alma tercihleri arasinda istatistiki olarak farkliligin olup olmadigini test etmek igin
yapilan Kruskal Wallis analizi sonucunda anlamli farklihik c¢ikmustir (p<0.01).
Ortalamalar incelendiginde, bolgeler arasinda organik yumurta tiiketiminde en
yiiksek ortalamanin Trabzon ve Van en diisiik ortalama ise Ankara cikmistir.
Trabzon ve Van kim zaman ve fark etmez arasinda c¢kmis iken Ankara’da ise

neredeyse hicbir zaman denk gelmistir.

TESEKKUR

Bu calisma, Cukurova Universitesi Bilimsel Arastirma Projeleri Birimi tarafindan
desteklenen SBA-2018-10763 projesinden elde edilen veriler yardimyla
gerceklestirilmistir.
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ABSTRACT

In this study, it was determined whether there is a relationship between medicinal aromatic
plant species used by consumers. The research material consists of a face-to-face survey
conducted in Adana, Antalya, Hatay, Mersin and Osmaniye. Sperman correlation analysis
method was used for data analysis. Data were tested with SPSS package program. 52.3% of
the respondents were women, 30% were housewives, 44% were primary school graduates
and 31.8% had 4 households. According to the results of the research, it was found that mint
consumers prefer black pepper, thyme, cinnamon, garlic and cumin more than other plants
and there is a positive significant relationship between them (p <0.01). In addition, it was
found that black pepper consumers consumed thyme, cinnamon and garlic more than other
plants and there was a positive significant relationship between them (p <0.01). In addition,
it was determined that individuals who consume oregano consume cinnamon, ginger,
rosemary, dill, garlic, basil and clove plants intensively and there is a positive significant
relationship between them (p <0.01).

Keywords: Medicinal Aromatic Plant, Consumer, Correlation

OZET

Bu calismada tiiketicilerin kullandiklari tibbi aromatik bitki tiirleri arasinda iliskisi olup
olmadig1 ortaya konulmustur. Arastirma materyalini Adana, Antalya, Hatay, Mersin ve
Osmaniye ilerinde 400 kisi ile yuz ytize yapilan anketten olusturmaktadir. Verilerin
analizinde Sperman korelasyon analizi yontemi uygulanmistir. Veriler SPSS paket programi
ile test edilmistir. Ankete katillanlarin %52,3'tt kadin, %30'u ev hanimi, %44’t ilkogretim
mezunu bireylerden olusmakta olup % 31.8'inin hane kisi sayis1 4'tiir. Tiiketicilerden nane
ttiketenlerin karabiber, kekik, tar¢in, sarimsak ve kimyonu diger bitkilerden daha ¢ok tercih
ettigi ve aralarinda pozitif anlamli bir iliskinin oldugu (p<0.01) tespit edilmistir. Ayrica
karabiber tiiketenlerin kekik, tarcin ve sarimsagi diger bitkilerden daha c¢ok tiikettigi ve
aralarinda pozitif anlaml bir iliskinin oldugu (p<0.01) bulunmustur. Kekik ttiketenlerin ise
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tarcin, zencefil, biberiye, dereotu, sarimsak, feslegen ve karanfil bitkilerini yogun tiikettigi ve
aralarinda pozitif anlaml bir iliskinin oldugu (p<0.01) tespit edilmistir.
Anahtar Kelimeler: Tibbi Aromatik Bitki, Ttiketici, Korelasyon

GIRIS

Son yillarda tibbi ve aromatik bitkiler hastaliklar1 nlemede, saglig1 stirdiirmede veya
hastaliklar1 iyilestirmede oldukca fazla kullamilan bitkiler olmustur. Tibbi bitkiler,
beslenme, kozmetik ve parfiim, bakim {irtinleri, tiitsii veya dini tdrenler gibi
alanlarda yer alirken, aromatik bitkiler ise, gitizel koku ve tat vermeleri icin
kullanilmaktadir. Ozellikle aromatik bitkilerin gida, kozmetik ve parfiimeri
sektoriinde de genis kullanim alani bulunmaktadir (Faydaoglu ve Stirtictioglu, 2011;
Gtiney ve Sangiin. 2018).

Tibbi ve aromatik bitkiler hem bitki cografyasi ve sanayi etken maddesi hem
de ttketim alanlar1 bakimindan oldukga genis bir alana yayilmistir. Bu bitkiler
gliniumuizde icerdikleri etken maddelere, titketim ve kullanimlarina, yararlanilan
organlarina ve farmakolojik etkilerine gore gruplandirilmaktadir (Faydaoglu, ve
Stirtictioglu, 2011)

2000’1 yillara yaklasirken, dogal tirtinlere olan talebin artmas: ile tibbi ve
aromatik bitkilerin kullanim hacmini her gecen giin artmistir. Bunlarin piyasasinin
ginumiizde yillik yaklasik olarak 60 milyar dolarlik bir rakama ulastigi tahmin
edilmektedir (Kumar, 2009).

Uygun iklim ve toprak ¢zellikleri ve sahip oldugu cografi konumdan dolay1
tilkemiz oldukga gesitli ve zengin bir bitki ortiistine sahip olup tibbi ve aromatik
bitki varligi acisindan da oldukg¢a zengin ve bu bitkilerin kullanimi ve ticareti
oldukga fazla yapilmaktadir. Bu nedenle de tilkemizi yiiksek girdiler saglamaktadir
(Bayram ve ark, 2010; Giil ve Celik, 2016; Mert ve Dagistan, 2016). Ozellikle kekik,
defne yapragi, kimyon ve anason ile birlikte, rezene tohumu, ardi¢ kabugu, mahlep,
cemen, biberiye, meyan kokii, nane, sumak, adacay: ve thlamur, oldukca fazla ihrag

edilmektedir.

Tibbi aromatik bitkilerin tedavi amagcl kullanimu {ilkelerin gelismislik diizeyine

gore farklilik gostermektedir. Bu bitkiler ozellikle gelismekte olan {ilkelerde
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neredeyse niifusun % 80'i tedavi amach kullanmaktadirlar (Acibuca ve Budak, 2018).
Diinya capinda ticari amagclarla kiiltiirti yapilan tibbi ve aromatik bitki sayis1 900
kadardir (Arslan ve ark, 2015).

Bu calismanin amaci, tiiketicilerin tiikettikleri tibbi aromatik bitki tiirleri
arasindaki iliskisinin tespit edip ortaya koymaktir.

Materyal ve Metod
Bu calisma Adana, Antalya, Hatay, Mersin ve Osmaniye olmak tizere Akdeniz
bolgesindeki 5 ilde yapilmistir. Calismanin orneklem biiytiklugt asagida verilen

formiil yardimiyla he- saplanmistir (Giiney ve Sangtin, 2017).

_pQA-p)
e 2

V4

n

Formiilde n: 6rnek hacmini, p incelenen olayin goriuis sikligi- ni, e hata pay1
oranini, z ise giiven araliginm ifade etmektedir. p (1-p) nin en yiiksek degeri esas
almarak hata pay1 e = % 5 ve giiven araliginin % 95 kabul edildigi hesaplamada
sonu¢ 384 kisi olarak c¢kmustir. Calismamizda eksik ve hatali anket formlari
olabilecegi diistintilerek anketin 500 kisi tizerinde uygulanmasi planlanmistir.
Calismamizdaki eksik ve hatali anketler cikarildiginda toplam 400 tiiketiciye ait
sonuclar kalmustir.

Elde edilen veriler ytizde frekans tablosu ve sperman korelasyon analizi ile test
edilmistir. Veriler SPSS 21.0 istatistik analiz programu ile analiz edilmistir (Sangiin ve
Giiney, 2018)

BULGULAR

Calismamizda tibbi aromatik bitki kullanicilarimin tibbi aromatik bu bitkileri
kullanirken bitki ttirleri arasinda iliskisi olup olmadigmi yani kullandig bitkilerin
birbiri ile ne kadar iligkili oldugunu ortaya koyulmaya calisildi. Bunun icin
calismamizda Adana, Antalya, Hatay, Mersin ve Osmaniye ilerinde toplam 400 kisi
ile ytiz ytize anket yapildi. Ankete katilan 400 bireye ait ytizde frekans tablosu Tablo

1’de verilmistir.
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Tablo 1. T1ibbi aromatik bitki tiiketen tiiketicilerin demografik 6zelliklerine ait yiizde frekans

tablosu
Cinsiyet % Yas % Egitim %
Kadin 52,3 35< 36,3 Okuryazar 3,8
Erkek 47,8 35-49 37,3 flkokul- ortaokul 44,0
50-69 23,5 Lise 32,8

Meslek 69> 3,0 Universite ve lisansiistii 19,5
Memur-is¢i-kamu 7,8

Isci 6zel sektor 32,8 Gelir Aile kisi sayis1

Ev hanim 30,0 Yok 16,0 Yalniz 2,5
Esnaf zanaatkar 12,0 1500< 18,5 2 14,0
1sveren serbest meslek 2,5 1501-2500 48,3 3 20,8
Ozel sektor- yonetici 0,5 2501-3500 12,5 4 31,8
Issiz 5,0 3501-4500 2,3 5=> 31,0
Ogrenci 9,3 4500> 2,5

EMEKLI 03

Ankete katilan tibbi aramatik bitki tiiketen tiiketicilerin tiikettikleri tibbi
aromatik bitki ttirleri arasindaki iligkilerin tespiti i¢in yapilan sperman korelasyon
analizi sonuclar1 Tablo 2'de verilmistir.

Tablo 2. Tibbi aromatik bitki tiiketen tiiketicilerin tiikettikleri tibbi aromatik bitki tiirleri
arasindaki iliskilerin tespiti i¢in yapilan sperman korelasyon analizi sonug¢lar:

3] — 9] =4 [=1 < = =

SR e F I E O OB LE OE 1B OB OEOIEOIE

v N M A 1)) 59 — N N N
Nane ,615™ | 3227|201 | -,202" |},075 |-113" -,140™ |-,065 |,282™ -, 162" -072 | -157"| 141" | -247" ,055 | 228"
Karabiber 1,000 | ,278"| 262" |-112* |,087 |-139" - 111" |-,050 |,225" -,080 -012| -132*| -135"| -152" ,029 | 178"
Kekik 1,000 | ,453" | ,063 349 | 136" ,299™ 249" |,204" 247 ,062 ,218"| 189" 070 | 245" | 199"
Targin 1,000 | 226" 359" | ,203" 179 233~ {,091 289,237 213" | 236" 18,2927 201"
Kori 1,000 |369™ | 489" ,318" 320" |-,324" A23" | 464" 358" | 371" | 457" | 263" ,071
Zencefil 1,000 | 542" ,531" ,336™ |-,092 A82 | 413" 5227|600 | 422" | 398" ,085
Melisa 1,000 A47 |326™ |-,182" A63" | 466" A51™ | 523" | 508" | 322" ,073
Biberiye 1,000 |,369™ |-,157" A86™ | 349" A70™ | 486" | ,383"| 332" ,062
Dereotu 1,00 |,028 ,390* | 236" 352 | 343" | 255" | 166" | 174"
Sarimsak 1,000 -168" | -204"| -131"| -195"| -338"| -103"| ,b176"
Feslegen 1,000 | 407" A837 | 509" | 442" | 349" ,018
Lavanta 1,000 394 | 393" | 414" A73" ,061
Defne 1,000 | ,553"| 400" | ,309" ,050
Zerdegal 1,000 | 468" | 349" ,013
Kakule 1,000 | ,307* -,050
Karanfil 1,000 ,074

*1p<0.05; **:p<0.01; ***:p<0.001

SONUC VE TARTISMA

Calismamiza katilan tiiketicilerin

%52,3'1 kadin,

%47,8'1 erkek bireylerden

olusmaktadir. Bunlarm %36,3"ti 35 yas alt1, %37,3"ti 35-49 yas araligin da, %23,5’i 50-

69 yas araliginda ve %3’ti 69 yastan biiyiik bireylerden olustugu tespit edilmistir.
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Ttiiketicilerin %3,8’i okuryazar, % 44’ ilkokul-ortaokul mezunu, %32,8'i lise mezunu
ve %19,5'1 tiniversite mezunu oldugu tespit edilmistir. Ttiketicilerin %7,8’i Memur-
isci-kamu calisani, %32,8'i Isci 6zel sektor, 30'u ev hanimi, %12’si Esnaf zanaatkar,
%2,5'1 Isveren serbest meslek, %0,5'i Ozel sektor- yonetici, %5'i issiz, %9,3'1i 6grenci
ve %0,3'ti emeklilerden olusmaktadir. Tiiketicilerin %16’smin geliri yok, %18,5inin
geliri 1500TL nin alt1, %48,3"tintin 1500-2500 TL aras1, %12,5"inin 2500-3500 TL aras1,
%2,3 tintin 3500-4500 TL aras1 ve %2,5inin 4500 TL tizeri maasa sahip oldugu tespit
edilmistir.

Tablo 2’de, nane tiiketen tiiketicilerin, karabiber, kekik, tarcin, kori, sarimsak ve
kimyonu ttiketimleri ile ilgili aralarinda ytiksek ve anlamli korelasyon cikmustir.
Melisa, biberiye, feslegen, defne, zerdegal ve Kakule ile ise ters korelasyon ¢ikmustir.
Yani nane tiiketen tiiketiciler Melisa, biberiye, feslegen, defne, zerdecal ve Kakule
tiiketmedigi ortaya ¢ikmaistir.

Tablo 2’de, yapilan sperman korelasyon analizi sonucunda, Karabiber tiiketen
tuketicilerin ayni zamanda nane, kekik, tarcin, kori, sarimsak, ve kimyonun da
tiikettigi aralarinda anlaml korelasyon ¢ikmistir. Nane tiiketenler ile kori, zencefil,
meslisa, biberiye, defne, zerdecal ve kakule tiiketimi ile aralarinda anlamli bir ters
korelasyon ¢ikmustir. Yani karabiber tiiketenler bunlar pek tercih etmemektedir.

Tablo2’de yapilan sperman korelasyon analizi sonucunda, kekik tiiketen
tuketicilerin ayn1 zamanda nane, karabiber, tarcin, zencefil, melisa, biberiye, dereotu,
sarimsak, feslegen, defne, zerdecal, karanfil ve kimyonuda tiikettigi ortaya ciktig1 ve
aralarinda anlamli bir korelasyon ¢ikmustir.

Tablo2’de yapilan sperman korelasyon analiz sonucunda, targin tiiketen
tuketicilerin aynm1 zamanda nane, karabiber, kekik, kori zencefil, melisa, biberiye,
dereotu, feslegen, lavanta, defne, zerdecali, kakule, karanfil ve kimyonu da ttikettigi
ortaya ¢ikmistir. Aralarinda anlamli bir iliski ¢ikmustr.

Tablo 2'de, kori tiiketen tiiketiciler ayni zamanda, tarcin, zencefil, melisa,
biberiye, dereotu, feslegen, lavanta, defne, zerdecal, kakule ve karanfili de tiikettigi
aralarinda anlamh bir iliskinin oldugu tespit edilmistir. Nane, karabiber ve sarimsak
ile ise aralarin anlamli fakat ters bir iliskinin oldugu ortaya c¢ikmustir. Yani kori

tiikketen tiiketiciler bunlari titketmemektedir.

—
90




3d International Congress on Advances in Bioscience and Biotechnology (ICABB),
July 10-14, 2019 Kiev, Ukraine

Tablo 2’de, zencefil tiiketen tiiketicilerin yine kekik, tarcin, kori, melisa,
biberiye, dereotu, feslegen, lavanta, defne, zerdecali, kakule ve karanfili de tiikettigi
aralarinda anlaml bir korelasyonun oldugu ortaya ¢ikmustir.

Tablo 2’de, melisa tiiketen tiiketicilerin, kekik, tarcin, kori, zencefil, biberiye,
dereotu, feslegen, lavanta, defne, zerdecal, kakule ve karanfili de ttikettigi aralarinda
anlaml bir korelasyonun oldugu tespit edilmistir. Fakat nane, karabiber ve sarimsak
ile aralarinda yine ters yonlii anlamli bir iliskinin oldugu ortaya ¢ikmistir.

Tablo 2'de, biberiye tiiketen tiiketicilerin kekik, tarcin, kori, zencefil, melisa,
dereotu, feslegen, lavanta, defne, zerdecali, kakule ve karanfili de ttikettigi aralarinda
anlaml bir korelasyonun oldugu bulunmustur. Bu tiiketicilerin nane, karanfil ve
sarimsak ile aralarinda anlamli fakat ters korelasyon ¢ikmistir. Yani biberiye tiiketen
tiiketiciler bu bitkileri tiiketmemektedir.

Tablo 2'de, dereotu tiiketen tiiketicilerin ayni zamanda kekik, tar¢in, kori,
zencefil, melisa, biberiye, feslegen, lavanta, defne, zerdecal, kakule, karanfil ve
kimyonu da ttikettigi aralarinda anlamli pozitif korlasyon oldugu tespit edilmistir.
nane, karabiber ve sarimsak tiiketimi ile aralarinda anlamli fakat ters korelasyon
cikmustir. Yani dereotu tiiketen tiiketiciler bunlari pek tercih etmemektedir.

Tablo 2'de, sarimsak tiiketen ttiketicilerin nane, karabiber, kekik ve kimyonu da
tiikettigi aralarinda anlamli pozitif bir korelasyonun oldugu tespit edilmistir. Kori,
zencefil, meslisa, biberiye, feslegen, lavanta, zerdecal, kakule ve karanfile ise
aralarinda yine anlamli fakat negatif korelasyon ¢ikmistir. Yani sarimsak tiiketenlerin
bunlar1 pek tercih etmedigi ortaya ¢ikmustir.

Tablo 2'de, feslegen tiiketen tiiketicilerin, kekik, tarcin, kori, zencefil, melisa,
biberiye, dereotu, lavanta, defne, zerdecali, kakule ve karanfili de tiikettigi ve
aralarinda pozitif anlamh bir iliskinin oldugu tespit edilmistir. Nane, karanfil ve
sarimsak ile ise yine aralarinda anlaml bir iliski olup fakat ters yonlii cikmustir. Yani
feslegen tiiketenlerin bunlari tercih etmedigi ortaya ¢ikmastir.

Tablo 2'de lavanta tiiketen tiiketicilerin, tarcin, kori, zencefil, melisa, biberiye,
dereotu, feslegen, defne, zerdecali, kakule ve karanfili de tiikettigi ve aralarinda

pozitif anlamli bir iliskinin oldugu tespit edilmistir. sarimsak ile ise yine aralarinda
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anlamli bir iliski olup fakat ters yonlii ¢ikmustir. Yani lavanta tiiketenlerin bunlari
tercih etmedigi ortaya ¢ikmuistir.

Tablo 2'de, defne tiiketen tiiketicilerin, kekik, tarcin, kori, zencefil, melisa,
biberiye, dereotu, feslegen, lavanta, zerdegali, kakule ve karanfili de tiikettigi ve
aralarinda pozitif anlamh bir iliskinin oldugu tespit edilmistir. Nane, karanfil ve
sarimsak ile ise yine aralarinda anlaml bir iliski olup fakat ters yonlii citkmustir. Yani
defne tiiketenlerin bunlari tercih etmedigi ortaya ¢ikmastir.

Tablo 2’de, zerdecal tiiketen tiiketicilerin, kekik, tarcin, kori, zencefil, melisa,
biberiye, dereotu, feslegen, lavanta, defne, kakule ve karanfili de tiikettigi ve
aralarinda pozitif anlamh bir iliskinin oldugu tespit edilmistir. Nane, karanfil ve
sarimsak ile ise yine aralarinda anlaml bir iliski olup fakat ters yonlii cikmistir. Yani
zerdeqal tiiketenlerin bunlar: tercih etmedigi ortaya cikmustir.

Tablo 2'de, kakule tiiketen tiiketicilerin, tarcin, kori, zencefil, melisa, biberiye,
dereotu, feslegen, lavanta, defne, zerdecali ve karanfili de tiikettigi ve aralarinda
pozitif anlamli bir iliskinin oldugu tespit edilmistir. Nane, karanfil ve sarimsak ile ise
yine aralarinda anlamli bir iliski olup fakat ters yonlt ¢ikmustir. Yani kakule
tiiketenlerin bunlar tercih etmedigi ortaya gikmustur.

Tablo 2'de, karanfil tiiketen tiiketicilerin, kekik, tarcin, kori, zencefil, melisa,
biberiye, dereotu, feslegen, lavanta, defne, zerdecali ve kakule de tiikettigi,
aralarinda pozitif anlamli bir iliskinin oldugu tespit edilmistir. Sarimsak ile ise yine
aralarinda anlaml bir iliski olup fakat ters yonlii ¢ikmistir. Yani karanfil tiiketenlerin
sarimsak tiiketimini pek tercih etmedigi ortaya ¢ikmustr.

Tablo 2’de, kimyon tiiketen tiiketicilerin, nane, karabiber, kekik, tarcin, dereotu
ve feslegen tiikettigi, aralarinda pozitif anlamli bir iliskinin oldugu tespit edilmistir.

Sonug olarak, tibbi aromatik bitkilerin kullanim aliskanliklar1 kisilerin benzer
bolgedeki benzer bitkileri tiiketimi dogrultusunda olmaktadir. Aliskanliklar kisileri
benzer tiirleri tiiketmeye yoneltmektedir. O nedenle tibbi aromatik bitki satisi
yaparken kisilerin tiiketim davranislarim1 tespit ederek onlarin tiikettigi ve

tiiketmekte alisik oldugu tiirleri sunmak daha uygun olacaktr.

92



3d International Congress on Advances in Bioscience and Biotechnology (ICABB),
July 10-14, 2019 Kiev, Ukraine

KAYNAKLAR

Acibuca, V., Budak, D.B. (2018). Diinya’da ve Tiirkiye’de Tibbi ve Aromatik Bitkilerin Yeri
ve Onemi. Cukurova J. Agric. Food Sci. 33(1): 37-44, 2018

Arslan, N., Baydar, H., Kiz1l, S., Karik, U., Sekeroglu, N., & Giimiis¢ii, A. (2015). Tibbi

ve Aromatik Bitkiler Uretiminde Degisimler ve Yeni Arayislar. VIL Tiirkiye Ziraat
Miihendisligi Teknik Kong. 5:483-507.

Bayram, E., Kiricy, S., Tansy, S., Yilmaz, G., Arabaci, O., Kizil, S. & Telci, D. (2010). Tibbi ve
Aromatik Bitkiler Uretiminin Arttirlmas: Olanaklari. Tiirkiye Ziraat Miihendisligi
VIL.Teknik Kongresi Bildiriler Kitabi, 11- 15 Ocak, ANKARA, 437-456.

Faydaoglu, E. Siiriiciioglu, M.S. (2011). Gegmisten Giiniimtize Tibbi ve Aromatik Bitkilerin
Kullanilmasi ve Ekonomik Onemi. Kastamonu Uni., Orman Fakiiltesi Dergisi, 11 (1): 52 -
67

Giil, A., Celik, A.D. (2016). Tibbi ve Aromatik Bitki Yetistiriciligi ve Dis Ticareti: Hatay Ili
Ornegi, Mustafa Kemal Universitesi Ziraat Faskiiltesi Dergisi, 21(2):227-235.

Giiney, O.I. Sangiin, L. (2017). Olive Oil Consumption Attitudes: Millennials Vs Non-
Millennials. International Journal of Natural and Engineering Sciences. 11 (2): 10-13.

Giiney, O.I. Sangiin, L. (2018). Tiiketicilerin Tibbi Aromatik Bitkileri Satin Alma Davranisi.
3st International Mediterranean Science and Engineering Congress (IMSEC2018),
Adana 1696-1699.

Kumar, S.A. (2009). Plants-based Medicines in India.
http:/ /pib.nic.in/feature/ feyr2000/fmay2000/£240520006.html

Mert, A. Dagastan, E. (2016). Tibbi Ve Aromatik Bitkilerin Ekonomik Onemi, XII. Ulsual Tarmm
Ekonomisi Kongresi, 25-27 May1s 2016, Is- parta, sf:1525-1528.

Sangiin, L. Giiney, O.1. (2018). Tiirkiye’de Balik Eti, Kirmiz1 Et ve Tavuk Eti Tiiketenlerin
Bolgelerine Gore Tiiketim Diizeyleri. 3st International Mediterranean Science and
Engineering Congress (IMSEC2018), Adana 1369-1371.

93


http://pib.nic.in/feature/feyr2000/fmay2000/f240520006.html

3d International Congress on Advances in Bioscience and Biotechnology (ICABB),
July 10-14, 2019 Kiev, Ukraine

Evaluation of fatty acid profile of mesocarp and seed of loquat

(Eriobotrya japonica L.)

Mezokarp ve yenidiinya tohumu (Eriobotrya japonica L.) yag asidi
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ABSTRACT

Eriobotrya japonica, loquat, is a large evergreen tree of the Rosaceae family, which is mostly
cultivated for its tart fruit. The aim of this study was to investigate the total oil and fatty acid
composition of the mesocarp and seed of laquat fruit grown in southern Iran. The total oil
content of samples were extracted with Soxhlet apparatus using n-hexane as a solvent and
the fatty acids in these samples were extracted by methylation with boron triflouride /
methanol complex and analyzed by Gas Chromatography - Flame Ionization Detector (GC-
FID). The averages of oil content were 1.21% and 14.3% for mesocarp and seeds, respectively.
GC-FID revealed that unsaturated fatty acid content in laquat mesocarp (75.43%) was higher
than that of seeds (51.46%). Oleic acid was the main fatty acid both in mesocarp (30.25%) and
seed (25.92%). Other fatty acids of mesocarp were linolenic acid (23.38%), linoleic acid
(17.28%), palmitic acid (16.76%), stearic acid (6.39%), and arachidonic acid (3.04%),
respectively. While, lignoceric acid (19.39%), palmitic acid (16.56%), arachidonic acid
(12.55%), stearic acid (11.35%), linoleic acid (8.14%), and palmitoleic acid (3.98%) were the
major components in fatty acids of seeds, respectively. The results showed that the sum of
saturated fatty acids in the seed oil is higher than the mesocarp, and also the seed oil has a
higher mono unsaturated fatty acids-to-poly unsaturated fatty acids ratio, so this study
predicts that loquat seed oil could be stored safely during a longer period of time than
mesocarp oil and could be used in cosmetic and pharmaceutical products. Based on the large
amount of loquat seed oil and its fatty acid composition, it is recommended more research
should be conducted using this natural oil in edible and non-edible products.

Key words: Fruit, gas chromatography, oil, oleic acid
OZET

Eriobotrya japonica, yenidiinya, ¢ogunlukla meyvesi meyvesi i¢in yetistirilen, Rosaceae
ailesinin yaprak dokmeyen biiyiik bir agacidir. Bu calismanin amaci, giiney Iran'da yetisen
mezokarp ve laquat meyvesi tohumunun toplam yag ve yag asidi kompozisyonunu
arastirmakti. Numunelerin toplam yag icerigi, ¢oziicti olarak n-heksan kullanilarak Soxhlet
cihazi ile ekstre edildi ve bu numunelerdeki yag asitleri, bor triflourid / metanol kompleksi
ile metilasyonla ekstrakte edildi ve Gaz Kromatografisi - Alev Iyonizasyon Dedektorii (GC-
FID) ile analiz edildi. Mezokarp ve tohumlarda yag icerigi ortalamalar1 sirasiyla% 1.21 ve%

—
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143 idi. GC - FID, laquat mesocarp'ta (% 75.43) doymamus yag asidi igeriginin,
tohumlarmkinden (% 51.46) daha yiiksek oldugunu ortaya koydu. Oleik asit, hem mesocarp
(% 30.25) hem de tohumdaki (% 25.92) ana yag asidiydi. Mesokarpmn diger yag asitleri,
sirastyla linolenik asit (% 23.38), linoleik asit (% 17.28), palmitik asit (% 16.76), stearik asit (%
6.39) ve arakidonik asittir (% 3.04). Lignoserik asit (% 19.39), palmitik asit (% 16.56),
arasidonik asit (% 12.55), stearik asit (% 11.35), linoleik asit (% 8.14) ve palmitoleik asit (%
3.98) yagdaki ana bilesenlerdir. sirasiyla tohumlarin asitleri. Sonuglar, tohum yagmdaki
doymus yag asitlerinin toplammin mesokarptan daha yiiksek oldugunu ve ayrica tohum
yagmnin, daha yiiksek bir mono doymamis yag asitleri-poli-doymamus yag asitleri oranina
sahip oldugunu gostermistir, bu nedenle bu calisma yenidiinya tohumu yaginn
olabilecegini ongormektedir. mesocarp yagindan daha uzun bir siire giivenli bir sekilde
saklanabilir ve kozmetik ve farmasotik trtinlerde kullanilabilir. Cok miktarda yenidiinya
tohumu yag1 ve yag asidi bilesimi esas alindiginda, bu dogal yagin yenilebilir ve yenilebilir
olmayan trtinler kullanilarak kullanilmasiyla ilgili daha fazla arastirma yapilmasi
onerilmektedir.

Anahtar kelimeler: Meyve, gaz kromatografisi, yag, oleik asit

INTRODUCTION

Eriobotrya japonica, commonly called loquat, Japanese or Chinese plum, is a
subtropical evergreen tree of the Rosaceae family, sub-family Pomoideae, which
originated in China and is widely cultivated in Japan's warm districts. It is
commercially grown in many countries, including China, Japan, Italy, Brazil, Spain,
Greece, Turkey, Northern India, etc (Amoro’s et al., 2003).

Loquat fruit is delicious, is a good resource for dietary carotenoids, and has a high
economic value. The fruit can be consumed fresh or processed into jam, juice, wine,
syrup, or candied fruits, and it is famous in the international market. Loquat is also a
plant with high medicinal value, and different organs of the plant have been used
historically as folk medicines for thousands of years. China, Spain, Pakistan and
Turkey are now the largest producer of loquat fruit in the world (Li et al., 2015; Toker
et al. 2013; Lin et al., 1999). As shown in Figure 1, loquat fruits, growing in clusters of
3-40, are oval, rounded or pear-shaped 2.5-5 cm long contain 3-5 large brown seeds.
The average weight of fruit is 6-7 g and seeds are about 25% of fruit (Morton, 1987). It
varies in color from pale yellow to deep orange and have a tough plumlike skin. The

mesocarp/flesh is white to orange, firm or soft, juicy, and flavorful (Insero et al.,
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1990). Loquat is an excellent nutritional fruit because the nutritional components of
100g of loquat pulp (mesocarp or flesh) contain 0.4g protein, 1g fat, 7g carbohydrates,
0.8g dietary fiber, 0.5g ash, 22mg calcium, 32mg phosphorus, 1.33mg carotenoids,
and 3mg vitamin C (Li et al., 2015). Loquat has good antioxidant property due to the
presence of phenolic (benzoic acid and hydroxyl cinnamic derivatives) and
tocopherol compounds (Xu and Chen, 2011).

Seed play an important part for certain plants in the production of the new plant
generation. Normally a seed is composed of proteins, carbohydrates and lipids,
which is either in wax, fat or oil form. Among these three components, the oil content
is the most important for seed germination as the oil can supply twice the energy
needed for the germination process compared to proteins and carbohydrates (Baud
and Lepiniec, 2010). Seeds of loquat are high in starch, amygdalin, amino acid, and
fatty acid content. It has a bitter taste and can be used for the treatment of cough,
hemia, and edema. It can significantly improve the immune function in animal
studies (Li et al., 2015). They are rich in starch (20%) and have been used to make
wine (Lin et al., 1999).

Recently, many farmers in the south of Iran try to cultivate loquat in order to
increase their economic profit. To the best of our knowledge, there are only a few
reports about the composition of loquat fruit, however, there has been no study on
nutrient components of loquat harvested in Iran. Hence, the objective of this study
was to analyze the fatty acid of mesocarp and seed of domestic loquat cultivated in

southern Iran.
MATERIALS AND METHODS

Plant material

The samples were collected from a garden in Shiraz city which located in southern
Iran in April 2016. Samples were obtained at the fully ripened stage, and the
mesocarp and seed were immediately separated. The separated mesocarp and seed
were cut into pieces to appreciating size, and dried in vacuum oven at 55 °C, then
ground into fine powder a 643 MX mill (Moulinex, Spain), and screened through a

60-mesh sieve. The powder samples were stored in -18 °C until analysis.
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Figure 1. Harvested mature loquate from southern Iran
Oil extraction

The total oil content of loquat mesocarp and seed samples were extracted with a 6
unit Soxhlet apparatus (Bakhshi, Iran) using n-hexane as a solvent. In order to avoid
oil oxidation during the extraction, hexan evaporation was carried out under vacuum

conditions.
Fatty acid profile

Fatty acids in these samples were extracted by methylation with boron triflouride /
methanol complex based on method as described by Metcalf et al (1966). The fatty
acid methyl ester preparations were analyzed for their fatty acid content by Gas
Chromatography (Unicam 4600, USA). A flame ionization detector and a capillary
column (BP*70, SGE,30m x0.22mm x0.25pm) were used to this analyzed. The column
temperature was programmed from 140 to 190°C atl0°C/min and injector and
detector temperature were set at 240°C and 280°C, respectively. The flow of helium as
the carrier gas was 0.8 ml/min. The identification of the peaks was achieved by
retention times and by comparing them with standards analyzed under the same

conditions. Peak areas were measured with a HP computing integrator.
Statistical Analysis

The data reported in this study are the mean of three replicates +standard errors. All

data were subjected to analysis of variance (ANOVA) and later to the Duncan’s
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multiple range test to determine significant differences among treatments at p<0.05.

Statistical analyses were carried out using SPSS 20.0 (SPSS Science, Chicago, IL, USA)

RESULTS AND DISCUSSION

The total oil content of loquat mesocarp and seed samples are shown in Table 1.
Results clearly showed that total oil content was much higher in the seeds (14.3%)
than in the mesocarp (1.21%) of loquat. The seedds contain a relatively high quantity
of oil, and thus can be considered being rich in energy. It was in close agreement
with observations of Pande et al. (2010) and higher than findings of others (Lee et al.,
1996; Hasegawa et al., 2010) who determined the composition of some cultivars of
loquat fruit and found that total lipids were less than 0.2 g per 100 g in the flesh.
Also, our results showed the total oil in seeds were higher than findings of Taksin
and Erdal (2011). The quality and quantity of oils influenced by different agents such
as genetic, environmental and experimental factors. Oils which are rich in
unsaturated fatty acids can easily oxidize, thus they become chemically unstable
(Naghshineh et al., 2010). Oils with higher unsaturated fatty acids are more sensitive
to oxidation and discard faster during the heating process. As shown in Table 1, the
composition of seed oil was generally characterized by relatively higher percentages
of saturated fatty acids (48.54%) compared to mesocarp oil (24.57%), so the shelf life
of oil obtained from seed is longer than mesocarp.

Table 1. Total oil content and fatty acid characteristics of mesocarp and seed of

loquat
Total oil YSFA*  Y(MUFA) ) (PUFA) MUFA/PUFA
(%)
mesocarp 1.21+0.17 24.57 31.72 43.71 0.72
seed 14.3+£0.21 48.54 29.92 21.54 1.38
*SFA: Saturated Fatty Acid, MUFA: Mono Unsaturated Fatty Acid, PUFA: Poly
Unsaturated Fatty Acid

As seen in Figure 2, GC-FID revealed that a range of saturated and unsaturated
fatty acids was presented in mesocarp and the seed of Loquat. GC-FID showed that
unsaturated fatty acid content in laquat mesocarp (75.43%) was higher than that of

seeds (51.46%). Also, polyunsaturated fatty acid content of seeds (21.54%) was less
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than mesocarp (43.71%). Oleic acid was the predominant fatty acid with the highest
content both in mesocarp (30.25%) and seed (25.91%).
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Figure 2. profile of fatty acid composition in mesocarp and seed oil of loquat

Other major saturated and unsaturated fatty acids of mesocarp were linolenic acid
(23.38%), linoleic acid (17.28%), palmitic acid (16.76%), stearic acid (6.39%), and
arachidonic acid (3.04%), respectively. While, lignoceric acid (19.39%), palmitic acid
(16.56%), arachidonic acid (12.55%), stearic acid (11.35%), linoleic acid (8.14%), and
palmitoleic acid (3.98%) were the major components in fatty acids of seeds,
respectively. The results indicated that the seed o0il containing 21.54%
polyunsaturated fatty acids must be the highest chemical stability as compared to the
mesocarp oil including 43.71% polyunsaturated fatty acids. This result showed that
significant amounts of lignoceric acid (19.39%) and arachidonic acid were just found
in seed o0il compared to mesocarp. The fatty acid profile of loquat fruit is in
agreement with who previously reported (Pande et al., 2010).

In fact, the increase in the amount of saturated fatty acid resulted in an increase in
the oxidative stability of seed oil. Conversely, the presence of a high content of
polyunsaturated fatty acids (i.e., C18:2 and C18:3) led to a decrease in the chemical
stability of mesocarp oil. On the basis of these results, there is a significant difference
between oil content and composition of fatty acids of mesocarp and the seeds of
loquat.

CONCLUSIONS
This study predicts that loquat seeds oil could be stored safely during a longer

period of time than mesocarp oil and could be used in cosmetic and pharmaceutical
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products. Based on the large amount of loquat seed oil and its fatty acid composition,
it is recommended more research should be conducted using this natural oil in edible
and non-edible products.
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ABSTRACT

Staphylococcus aureus is an important pathogen in foodborne intoxications. One of the most
important identification tests used to differentiate of S. aureus from other Staphylococcus
species is the detection of coagulase properties. The coagulase test can be performed in two
ways: tube and slide test. Tube coagulase test is a costly and time consuming application.
Polymerase chain reaction (PCR) is considered as the most important molecular
identification method. con gene which responsible for coagulase production can be detected
by PCR method in S. aureus identification. In this study, total of 69 isolates were investigated
for the presence of a coa gene encoding the production of coagulase by PCR method. The
presence of coa gene was detected in 19 isolates. Then, in order to investigate the
effectiveness of the coagulase test, the isolates were analysed by tube coagulase test. Six of
the coa gene positive isolates were detected a positive reaction with the tube coagulase test.
Totally 13 of 19 isolates were found negative or weak reaction. As a result of the study; It can
be emphasized that the coagulase test alone is not sufficient in the validation of S. aureus and
that the presence of coa gene and other identification tests are required.

Keywords: Coa gene, Coagulase test, Staphylococcus aureus.
OZET

Staphylococcus aureus gida kaynakli intoksikasyonlarda etkili onemli bir patojendir. S.
aureus'un diger tiirlerlerden ayriminda kullanilan en 6nemli identifikasyon testlerinden biri
koagulaz ozelliginin tespitidir. Koagulaz testi tiipte ve lamda olmak tizere iki sekilde
yapilabilir. Koagulaz varligiin ttipte koagulaz testi ile tespiti maliyetli ve zaman gerektiren
bir uygulamadir. Polimeraz zincir reaksiyonu (PCR) en 6nemli molekiiler identifikasyon
yontemi olarak kabul edilmektedir. Koagulaz tiretimini kodlayan coa geni tespiti S. aureus
identifikasyonunda PCR yontemi ile tespit edilebilir. Calisma kapsaminda toplam 69 izolat
PCR yontemi ile kogaulaz {iretimini kodlayan coa geni varligi yontinden arastirilmistir. coa
gen varlig1 toplam 19 izolatta tespit edilmistir. Daha sonra koagulaz testinin etkinliginin
arastirilmasi amaciyla izolatlara ttipte koagulaz testi yapilmistir. Calisma bulgularinda; coa
gen pozitif izolatin 6’s1 tiipte koagulaz testi ile pozitif bir reaksiyon saglamistir. Toplam 19
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izolatin 13’tinde ise koagulaz testinin negatif veya zayif reaksiyon verdigi gozlemlenmistir.
Sonug¢ olarak; koagulaz testinin tek basmna S. aureus dogrulamasinda yeterli olmayacag ve
con gen varhigr ile diger identifikasyon testlerinin de yapilmasmin gerekli oldugu
vurgulanabilir.

Anahtar Kelimeler: Coa geni, koagulaz testi, Staphylococcus aureus.

GIRIS

Stafilokoklar ilk olarak insana ait irinli bir dokudan 1880 yilinda Iskogyali cerrah
Alexander Ogston tarafindan izole edildi. Mikroskop altinda tiztim salkimi seklinde
gortinmeleri sebebiyle “Stafilokoklar” olarak isimlendirildi (Licitra, 2013). Alman
cerrah Anton J. Rosenbach tarafindan 1886 yilinda saf kiiltiirlerden iki Staphylococcus
turti izole edildi (Rosenbach, 1884). Bu ttirlerden ilki kolonilerin rengi sebebiyle
(aureus Latince’de altin renkli anlamindandir) S. aureus olarak isimlendirildi. Daha
sonra 1920 yilinda koagulazin (plazmay: pihtilastiran enzim) varligi bakteri
patojenitesinde dnemli oldugu kabul edildi ve 1930 yilinda 6nemli bir identifikasyon

yontemi olarak koagulaz testi gelistirildi (Grace ve Fetsch, 2018).

S. aureus insan ve hayvanlarin burun, agiz ve deri mukozalarinda normal olarak
bulunabilir ve osteoartikiiler, endokardiyal, yumusak doku ve akciger
enfeksiyonlarina neden olan bir patojenidir (Tong ve ark. 2015). S. aureus,
stafilokokkal enterotoksinler adi verilen ve insanlarda karin kramplari, diyare ve
kusma gibi gida zehirlenmelerine neden olan cesitli tipte toksinler de tiretebilir (Le
Loir ve ark., 2003; Argudin ve Mendoza, 2010; Keyvan ve Ozdemir, 2016). Gelismis
stit isletmelerine sahip {tilkelerde bile S. aureus 6nemli ve ekonomik olarak maliyet
olusturan bir mastitis etkeni olarak bildirilmektedir (Keefe, 2012). Ayrica, S. aureus
stit sigirlarinda impetigo ve meme dermatiti, koyunlarda dermatit ile kecilerde
ikincil cilt enfeksiyonu dahil olmak tizere hayvancilikta cesitli cilt hastaliklarindan da

sorumludur (Foster, 2012).
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MATERYAL VE METOT

Farkli bir calisma kapsaminda Burdur’da bulunan siit toplama tanklarindan elde

edilen toplam 69 stipheli S. aureus izolat1 klasik kiilttir yontemiyle elde edilmistir.
DNA Ekstraksiyonu

Elde edilen siipheli S. aureus izolatlarm DNA ekstraksiyonu Keyvan ve Ozdemir
(2016) tarafindan bildirilen yontem esas alinarak ve Gene]ET Genomic DNA
Purification Kit (Thermo Fisher Scientific, Waltham, MA) tiretici direktiflerine gore

gerceklestirilmistir.
coa Geni Analizi

S. aureus’a ait con gen varlig1 Kearns ve ark. (1999) tarafindan bildirilen yontem esas
almarak ve “F: GTA GAT TGG GCA ATT ACA TTT TGG AGG-R: CGC ATC AGC
TIT GTIT ATC CCA TGT A” primerleri kullanarak polimeraz zincir reaksiyonu
(PZR/PCR) ile gerceklestirilmistir. Amplifiye PCR tirtinleri %1,5'lik agaroz jel ile

elektroforez islemi sonrasi gortinttilenmistir.
Koagulaz Testi

S. aureus izolatlarmin elde edilmesinin ardindan, Baird Parker (Oxoid, CMO0275)
agarda treyen tipik (siyah, parlak, konveks, 1-3 mm capinda, etrafinda berrak zon
olusturan lesitinaz pozitif koloniler) koloniler secildi. Daha sonra segilen koloniler
icerisinde 4-5 ml Brain Heart Infusion Broth (Oxoid, CMO0225) bulunan 16x150
mm’lik tiiplerde tiiplerde stispanse edilerek, broth kiiltiirii 37 °C’de 18-24 saat aerob
kosullarda inkiibasyona birakildi. Koagulaz pozitif stafilokoklarin saptanmasi,
Bennett ve Lancette (1998) tarafindan belirtilen yonteme gore yapildi. Bu amacla,
yatik agar {izerinden alman koloniler, Liyofilize EDTA’lF tavsan plazmasi
(Lyophilized Coagulase Rabbit Plasma with EDTA, Merck 1.13306) 3 ml steril distile
su ile sulandirildiktan sonra, steril koagulasyon ttiplerine 0,3’er ml olarak dagitild.
Daha sonra plazmalarin {izerine 24 saat onceden zenginlestirilen kiilttirden 0,1 ml
ilave edilip, 37 °C’de aerob kosullarda inkiibasyona birakildi. Ik 6 saat boyunca her

30 dk stire ile kontroller yapildi ve pihtilasma oranlar1 +1, +2, +3 ve +4 olarak
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degerlendirildi. Piht1 gozlenen ve +3, +4 olarak degerlendirilen ttipler koagulaz (+)
olarak belirlendi. Koagulasyon olmayan veya yeterli oranda piht1 sekillenmeyen

tiiplere ise 24 saatlik inkiibasyon sonrasinda karar verildi
BULGULAR

Calisma kapsaminda toplam 69 S. aureus stipheli izolat analiz edilmistir. [zolatlarda
coa gen varlig: tespitine yonelik gerceklestirilen PCR analizi sonucunda toplam 19 (%
27,53) izolat pozitif olarak tespit edilmistir. Daha sonra koagulaz testinin etkinliginin
arastirilmasi amaciyla izolatlara tiipte koagulaz testi yapilmustir. Test sonucunda 19
coa geni pozitif izolatin 6’s1 (% 31,57) tiipte koagulaz testinde pozitif reaksiyon
gosterirken, 13 izolat (%68,43) ise negatif veya zayif reaksiyon verdigi

gozlemlenmistir.
TARTISMA VE SONUC

S. aureus’un tanimlanmasinda kesin ve net tek bir test bulunmamaktadir. Farkh
testler kullanarak karsilastirmalarin yapilmasi gereklidir (Kateete ve ark., 2010).
Biyokimyasal testler de giivenlir bir dogrulama imkani tanimamaktadir. Bu nedenle
biyokimyasal ve genotipik testlerin bir arada kullanilarak dogru bir identifikasyonun
yapilabilecegi bildirilmektedir (Kadiroglu ve ark, 2019). Koagulaz tiretiminin tespiti
S. aureus’un diinya ¢apinda tanimlanmas: igin kullanilan 6nemli bir identifikasyon
testidir. Bu proteinin enfeksiyonlardaki rolti tam olarak anlasilmasa da insan ve
hayvanlardan izole edilen S. aureus izolatlarmin tanimlanmasinda coa geni varligimin
tespiti onemlidir (da Silva ve da Silva, 2005). Tiipte koagulaz testi cogu
identifikasyon calismasinda kullanilmistir (Malathi ve ark., 2009; Akineden ve ark.,
2011) S. aureus’un tiplendirilmesinde coa geni varliginin tespiti basit ve giivenilir bir

yontem olarak bildirilmektedir (Gharib ve ark., 2013).

Bu calismada, tiipte koagulaz testi negatif bazi izolatlarn PCR yontemi ile
yapilan analizlerinde 13 izolatta pozitif reaksiyon elde edildigi tespit edilmistir.
Benzer olarak; Kadiroglu ve ark. (2019) tarafindan gerceklestirilen bir calismada 3
kogaulaz negatif izolatta coa gen varlig: bildirmistir. Ay sekilde bazi arastirmacilar

tarafindan yapilan calismalarda da ttipte koagulaz testi negatif olan izolatlarda coa
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gen varlig1 belirlenmistir (Vandenesch ve ark., 1994; Akineden ve ark., 2011). Sonug
olarak; koagulaz testinin tek basina S. aureus dogrulamasinda yeterli olmayacagi ve
coa gen varhig ile diger identifikasyon testlerinin de yapilmasiin gerekli oldugu

vurgulanabilir.
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ABSTRACT

Oliveria decumbens Vent is an annual and native aromatic plant of Flora Iranica that grows in
the warm areas of Iran. It is known as a medicinal plant that is extensively used in traditional
medicine since ancient times. The aim of this research was to investigate the chemical
composition and antibacterial activity of essential oils obtained by hydro-distillation from
aerial parts of the O. decumbens harvested from western Iran. Composition of essential oils
was analyzed using Gas Chromatography-Mass Spectrometry (GC-MS). The antimicrobial
activity was tested on three Gram positive bacteria (Bacillus cereus, Listeria innocua, and
Staphylococcus epidermidis), two Gram negative bacteria (Escherichia coli and Salmonella typhi),
and a famous fungi (Candida albicans) by using disk diffusion agar method compared with
nalidixic acid and gentamicin as synthetic antibiotics in different concentrations (8-
256mg/ml). A total of 16 compounds were identified and showed that thymol (43.61%),
carvacrol (42.06%), p-Cymene (7.02%) andj-terpinene (3.52%) were the main components of
essential oil. The results showed the O. decumbens essential oil had suitable anti-bacterial and
anti-fungal properties. The results showed that essential oil had an anti-bacterial and anti-
fungal properties. In addition to, with increasing of essential oil concentration the inhibitory
effects were increased. This study demonstrated that high concentration of essential oil had
more inhibitory effects compared with nalidixic acid and gentamicin. These results indicate
that the O. decumbens essential oil might be used as a natural preservative in food products.

Key words: Volatile components, GC-MS, thymol, carvacrol, pathogen
OZET

Oliveria decumbens Vent [ran'in sicak bolgelerinde yetisen Flora Iranicanin yillik ve dogal
aromatik bir bitkisidir. Eski ¢aglardan beri geleneksel tipta yaygin olarak kullanilan bir sifal1
bitki olarak bilinir. Bu arastirmanin amaci, bati Iran'dan toplanan O. decumbens'in hava
kisimlarindan hidro damitma ile elde edilen ugucu yaglarin kimyasal bilesimi ve
antibakteriyel etkinligini arastirmakti. Ucucu yaglarin bilesimi, Gaz Kromatografisi-Kiitle
Spektrometresi (GC-MS) kullanilarak analiz edildi. Antimikrobiyal aktivite, ti¢ Gram pozitif
bakteri (Bacillus cereus, Listeria innocua ve Staphylococcus epidermidis), iki Gram negatif
bakteri (Escherichia coli ve Salmonella typhi) ve {inlii bir mantar (Candida albicans) ile
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karsilastirldiginda disk diftizyon agar yontemi kullanilarak test edildi. Farkl
konsantrasyonlarda (8-256mg / ml) sentetik antibiyotik olarak nalidiksik asit ve gentamisin.
Toplam 16 bilesik tanimlandi ve timol (% 43.61), karvakrol (% 42.06), p-Cymene (% 7.02) ve
ter-terpinenin (% 3.52) esans yagmin ana bilesenleri oldugunu gosterdi. Sonuglar, O.
decumbens esansiyel yagmin uygun anti-bakteriyel ve anti-fungal ozelliklere sahip
oldugunu gosterdi. Sonuglar, ugucu yagin anti bakteriyel ve anti-fungal 6zelliklere sahip
oldugunu gosterdi. Ek olarak, esansiyel yag konsantrasyonunun artmasi ile inhibe edici
etkiler artmustir. Bu calisma, ytiksek ugucu yag konsantrasyonunun, nalidiksik asit ve
gentamisin ile karsilastirildiginda daha fazla inhibe edici etkisinin oldugunu gostermistir. Bu
sonuglar, O. decumbens esansiyel yaginin gida tiriinlerinde dogal bir koruyucu olarak
kullanilabilecegini gostermektedir.

Anahtar kelimeler: Ugucu bilesenler, GC-MS, thymol, carvacrol, patojen

INTRODUCTION

The essential oils are secondary metabolites of plants included bioactive compounds
that have multifunctional effects such as antibacterial agents (Mahboubi et al. 2016).
These days, the interest in essential oils and their application in food industries have
been grown as the natural preservative to prolong the shelf-life and the safety of food

products, due to the risk in using synthetic additives (Hojjati and Barzegar 2017).

Oliveria decumbens, an endemic plant of Flora Iranian, belongs to umbelliferae
family. This annual aromatic herb grows in warm regions of south and west of Iran.
It has been used in traditional medicine to treat indigestion, diarrhea, abdominal
pain, fever and skin woundssince ancient times(Alizadeh-Behbahani et al. 2018;

Mahboubi et al. 2016).

Monoterpenes are important constituents in the essential oils of aromatic plants,
whose antimicrobial properties have been proven (Garcia et al. 2008).
O. decumbens essential oil is rich in various amounts of monoterpenes, such as
thymol, carvacrol, p-Cymene and j~terpinene, whose amounts vary depending on the
different factors such as  geographic origin, environmental and climatic
conditions,and state of maturity (Eftekhari et al. 2019; Hajimehdipoor et al. 2010;
Zandi-Sohani et al. 2012).
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There are several published reports on the chemical composition and
antimicrobial activity of O. decumbens essential oil from different areas of Iran, all of
which have proven the antimicrobial activities of its essential oil as a
naturalantibiotic(Bahraminejad et al. 2016; Eftekhari et al. 2019; Hajimehdipoor et al.
2010). Therefore, the purpose of this research was to extract and identify the essential
oil of aerial part of O. decumbens that grown in western Iran and investigate its

antibacterial activity on five pathogen bacteria.

MATERIALS AND METHODS

Plant material and essential oil extraction

The fresh aerial part of O. decumbens plant wascollected in June 2018 from Pol-e
Dokhtar regionin the Lorestan provincethat located in the westof Iran.The figure The
aerial parts of plant were dried in shade and subjected to hydro distillation using a
Clevenger-type apparatus for three hours. After dehydration with anhydrous
sodium sulfate, the oil was stored in tightly closed dark vials at 4°C until analysis.

An image of the plant harvested in is shown in Figure 1.

Figurel. The image of O. decumbens grown in western Iran (Lorestan province)
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GC-MS analysis

The chemical analyses of the essential oil wasdone using Agilent Technologies GC-
6890A and GC-MSD5975 with quadruple detector operating at 70 eV in electron
ionization mode. Analyses were carried out using helium as the carrier gas at a flow
rate of 0.9 mL/min in a split ratio of 1:20 on HP-5MS column (30 m x 0.25 mm i.d.,
0.25 pm film thickness). Oven temperature programmed to 60°C for 1 min, then
raised to 250°C at rate of 5°C/min, with a final hold for 1 min. Injector and detector
temperatures were 240°C and 300°C, respectively, and 0.5 pL of the essential oil were

injected. All experiments were conducted in duplicate.
Antibacterial activity assay

The essential oil of O. decumbens was screened for antibacterial activity against three
Gram positive bacteria (Bacillus cereus PTCC 1154, Listeria innocua ATCC 33090, and
Staphylococcus epidermidis PTCC 1435), two Gram negative bacteria (Escherichia coli
ATCC 25992, and Salmonella typhi PTCC 1609) and one yeast(Candida albicans
PTCC5027) that purchased from the Culture Collection Institute of Iranian Research

Organization for Science and Technology.
Disk diffusion agar (DDA)

In order to do this, the different concentrations of O. decumbens essential 0il(8, 16, 32,
64, 128 and 256 mg/ml) were prepared in an appropriate solvent (dimethyl
sulfoxide) and sterilized by a 0.22 um syringe microfilter. Then, the blank discs were
plunged in the O. decumbensessential oil for 20 minutes, and microbial suspension
equivalent to 1.5 x 108 CFU/ml (0.5 McFarland standard) were prepared. The blank
discs, which had been previously plunged in the essential oil, were fixed on Miiller-
Hinton agar and Sabouraud Dextrose Agar (Sigma-Aldrich chemie GmbH,
Steinheim, Germany) plates (100 mm diameter) were seeded individually with
bacterial or fungal suspensions using a sterile cotton swab.The plates containing
bacteria were incubated at 30-35°C for 24h and those containing fungi were

incubated at 20-25°Cfor 48h. Finally, the inhibition zone diameters (IZD) formed
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around the disks were measured by a ruler(Eftekhari et al. 2019; Hajimehdipoor et al.
2010; Zandi-Sohani et al. 2012).

Determination of minimum inhibitory concentration (MIC)

100 pL of each dilution from the essential oils were poured in the 96-well microtiter
plates, and then 100 pL of above microbial suspension was added to 20 mL Muller
Hinton broth (for bacteria) and Sabouraud Dextrose broth (for yeast) as broth media.
Then, 100 pL of diluted microbial suspension was added to 96-well microtiter plates.
The plates were incubated in suitable conditions for 24 and 48 h for bacteria and
yeast, respectively. After that, the first dilution of essential oils had not any turbidity
is used as minimal inhibitory concentration ( Hajimehdipoor et al. 2010).In this study,
gentamicin and nalidixic acid (20 nL/disc) were used as antibacterial positive control

for Gram positive and Gram negative bacteria, respectively.
Statistical Analysis

The data reported in this study are the mean of three replicates +standard errors. All
data were subjected to analysis of variance (ANOVA) and later to the Duncan’s
multiple range test to determine significant differences among treatments at p<0.05.

Statistical analyses were carried out using SPSS 23.0 (SPSS Science, Chicago, IL,USA)

RESULTS AND DISCUSSION

The essential oil of O. decumbens aerial parts was characterized by a light yellowish
color with a sharp aromatic fragrance, in a yield of 2.52%.The GC/MS analysis of the
essential oil resulted in identification of 16 compounds representing 98.66% of the
total oil of O. decumbens (Table 1). The results showed that thymol (43.61%), carvacrol
(42.06%), p-Cymene (7.02%) and j~terpinene (3.52%) were the major constituents of
essential oil. These results indicate that monoterpenes are the major component of the
chemical compounds of O. decumbens essential oil.The result described in this study
agreed well withEftekhari et al. (2019),Bahraminejad et al. (2016), (Saidi 2014)Saidi
(2014) and Hajimehdipoor et al.,, 2010 who reported that thymol, carvacrol , p-
Cymene and j~terpinenewerethe main compounds in the oil of O.

decumbensharvested from Kohgiluyeh va Boyer Ahmad, Kermanshah, Ilam, and

—
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Charmahale va Bakhtiary provinces of Iran. The chemical composition of O.
decumbens volatile oil varied depending on several factors, so, (Sajjadi and Hoseini
2002)Sajjadi et al (2002), in addition to identifying the compounds reported by others,
introduced myristicin (9.6%) as one of the main compounds of the O. decumbens

essential oil.

Table 1. Chemical compounds of the essential oil of O. decumbens harvested from

western Iran

# component RT KT iit. KT exp. %
(min)
1  a-Pinene 9.515 929 928 0.98
2 B-Pinene 11.505 953 951 0.18
3  p-Myrcene 12.325 962 964 0.07
4  a-Terpinene 13.515 1014 1010 0.05
5 p-Cymene 13.935 1010 1012 7.02
6  P-phellandrene 14.120 1026 1026 0.28
7 1,8-Cineole 14.233 1033 1031 0.17
8  O-Terpinene 15.659 1054 1054 3.52
9  a-Terpinolene 17.105 1097 1099 0.04
10  Linalool 17.792 1100 1101 0.05
11  4-Terpineol 21.535 1178 1181 0.23
12 p-Cymene-8-ol 22.048 1188 1188 0.07
13  a-Terpineol 22.305 1191 1191 0.15
14  Thymol 27.105 1302 1301 43.61
15 Carvacrol 27.730 1307 1307 42.06
16  (+) spathulenol 38.828 1585 1588 0.18
Total 98.66

The antibacterial activity of the O. decumbens essential oil at different amount
with the inhibition zone diameters compared with antibiotics is presented in Table 2.

The results showed that the O. decumbens essential oil were effective against tested
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bacteria and fungi. The growths of all tested bacteria in high amount of essential oil
was highly inhibited. 256 mg/ml of essential oil had the highest antibacterial activity
against L. innocua and S. epidermis and the highest antifungal activity was observed in
128 mg/ml of essential oil (against C. albicans), while these concentrations of essential
oil were less effective against E. coli and S. typhi .Also, as observed in Table 2, the
high concentrations of essential oil were more effective against Gram positive and
Gram negative bacteria in compared to nalidixic acid and gentamicin as synthetic
antibiotics. As seen in Table 2, with increasing the amount of essential oil from 8 to
256 mg/ml, the inhibition zone increased. According to the Table 3, the MIC values
(mg/ml) were 0.5 for Gram positive bacteria, 1 for Gram negative bacteria and 0.25
for C. albicans.

The antimicrobial activity of O. decumbens oil against different Microorganisms
has also been reported by others (Alizadeh-Behbahani et al. 2018; Hajimehdipoor et
al. 2010; Mahboubi et al. 2016; Masoum et al. 2018), who revealed the antimicrobial
potential of O. decumbens essential oil. Our results are consistent with the reports of
previous researchers.

CONCLUSIONS

The chemical analysis of hydro-distilled essential oil from O. decumbens harvested
from the west of Iran showed that monoterpenes including thymol, carvacrol, p-
Cymene and j~terpinenewere the major constituents in the oil. Based on our
findings, the essential oil of O. decumbens inhibits the growth of pathogenic bacteria,
to a variable extent and the enough antibacterial activity of the oil was confirmed by
the results of the agar disc diffusion method. The antibacterial potential of the oil
could be attributed to the presence of adequate amounts of bioactive compounds
such as terpenes and phenols. These results revealed that the O. decumbens essential
oil had significant antibacterial and antifungal effect, then it might be used as a

natural preservative in food industries.
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Table 2. Mean inhibition zone diameter (mm) of Oliveria decumbens essential oil on

some strains causing infection

) Essential oil concentration (mg/ml) sta.nc.:laljd
microorga antibiotics
nisms 3 16 3 64 128 256 r.1alid.ix ge.njca

icacid micin
64 23.4+0. 47.5+0. 53.5%0.
B. cereus 10 bch 8.4+ 14.2 61Cc 770b 51€a  26.1+0.
' . 0.31Be  +0.31Bd 08Ac
S. 72401 75+ 10.1 15.4+0. 57.75+ 60.5+0. 23.1+0. -
epidermis 2Bf 0.02¢t  +0.08Dbe 43Dbd 0.58Bb 99Aa 14Bc
L innocua 8.3+ 9.3+ 125+ 385+0. 525+1. 60.5+1. 25.6x0.
0.15Af  (0.19af  (0.12Ce 57 ABc 63CP 2]Aa 29Ad
E coli 6.2 + 71+ 9.1 40.5+1. 46.5+1. 52.7+1. - 27+0.2
' 0.82¢f  0.82Df  +(.82Ee 12Ac 31Dbb 41Ca 1Ad
S. typhi 7.2+ 72+ 7.5 37.5+1. 48.1+1. 50.5+1. 26+0.1
' 0.04Be  (0.04Pe  +0.06Fe  309Bc 44DPb 66Da 1Ad
C. albicans 6.5+ 85+ 16,5+  40.5+0. 62.5+0. 58.5+0. i
' 0.03¢t  0.02Be  (0.03Ad 94Ac 88Aa 878Bb

“values represent mean * standard deviation of three replicates, and the values

followed by the same small and caps letter at the same row and column, are not

significantly different (p < 0.05)

Table 3. MIC of Oliveria decumbens essential oil on some strains causing infection

microorganisms MIC
B. cereus 0.5
S. epidermis 0.5
L. innocua 0.5
E. coli 1
S. typhi 1
C. albicans 0.25
ACKNOWLEDGMENTS

This work has been funded by a grant No. 971/40 provided by the Council for

Research at Agricultural Sciences and Natural Resources University of Khuzestan.

115




3d International Congress on Advances in Bioscience and Biotechnology (ICABB),
July 10-14, 2019 Kiev, Ukraine

REFERENCES

Alizadeh-Behbahani, B, Tabatabaei-Yazdi, F., Vasiee, A., Mortazavi, S.A. (2018). Oliveria
decumbens essential oil: Chemical compositions and antimicrobial activity against
the growth of some clinical and standard strains causing infection. Microbial
pathogenesis 114:449-452

Bahraminejad, S., Seifolahpour, B., Amiri, R. (2016). Antifungal effects of some medicinal
and aromatic plant essential oils against Alternaria solani. Journal of Crop Protection 5
(4):603-616

Eftekhari, M., Ardekani, M.R.S., Amin, M., Attar, F., Akbarzadeh, T. Safavi, M.,
Karimpour-razkenari, E., Amini, M., Isman, M., Khanavi, M. (2019). Oliveria
decumbens, a Bioactive Essential Oil: Chemical Composition and Biological
Activities. Iranian Journal of Pharmaceutical Research 18 (1):412-421

Garcia, R., Alves, E.S., Santos, M.P.,, Aquije, G.M., Fernandes, A.A.R., Santos, R.B.,
Ventura, J.A., Fernandes, P. (2008). Antimicrobial activity and potential use of

monoterpenes as tropical fruits preservatives. Brazilian Journal of Microbiology 39
(1):163-168

Hajimehdipoor, H., Samadi, N., Mozaffarian, V., Rahimifard, N., Shoeibi, S., Pirali
Hamedani, M. (2010). Chemical composition and antimicrobial activity of Oliveria
decumbens volatile oil from West of Iran. Journal of Medicinal Plants 1 (33):39-44

Hojjati, M., Barzegar, H. (2017). Chemical composition and biological activities of lemon
(Citrus limon) leaf essential oil. Nutrition and Food Sciences Research 4 (4):15-24

Mahboubi, M., Feizabadi, M.M., Khamechian, T., Kazempour, N., Zadeh, M.R., Sasani, F.,,
Bekhradi, M. (2016). The effect of oliveria decumbens and pelargonium graveolens

on healing of infected skin wounds in mice. World journal of plastic surgery 5 (3):259-
264

Masoum, S., Samadi, N., Mehrara, B., Mahboubi, M. (2018). Potentiality of independent
component regression in assessment of the peaks responsible for antimicrobial

activity of Satureja hortensis L. and Oliveria decumbens Vent. using GC-MS. Journal
of the Iranian Chemical Society 15 (9):2007-2016

Saidi, M. (2014). Antioxidant activities and chemical composition of essential oils from
Satureja khuzestanica, Oliveria decumbens and Thymus daenensis. Journal of
Essential Oil Bearing Plants 17 (3):513-521

Sajjadi, S.E., Hoseini, S.A. (2002). Essential Oil Constituents of Oliveria decumbens Vent.
Journal of Essential Oil Research 14 (3):220-221

Zandi-Sohani, N., Hojjati, M., Carbonell-Barrachina, A.A. (2012). Volatile composition of
the essential oil of Callistemon Citrinus leaves from Iran. Journal of Essential oil Bearing
Plants 15 (5):703-707

116



3rd International Congress on
Advances in Bioscience and
Biotechnology

il
= \; ?\‘\\NWER&]}%
['] iﬁ °/\\W/é% TURKISH @) EUROPE
> CONGR

=
=4
=
Z
.europecongress.org

o Y AIRLINES
DiYY U




