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Oz: Nif Cayi'nin kollarindan biri olan Yigitler Deresi yil boyu siiren diizenli akis rejimine sahiptir. Nispeten kirlenmemis olusuyla izmir ili ve ci-
varinin biyolojik cesitlilik agisindan énemli sucul habitatlarindan biri konumundadir. Bu ¢alisma ile tip lokalitesi Yigitler Deresi olan Gammarus
izmirensis Ozbek, 2007 tiriiniin populasyon yapisi hakkinda bilgi sahibi olunmasi amaclanmistir. Tiir hakkinda orijinal taniminin yapildigi ¢a-
lisma disinda herhangi bir bilgi bulunmamaktadir. Gammarus bireyleri Ekim 2015-Eylul 2016 doneminde yapilan aylik 6rneklemelerle toplan-
mistir. Orneklemeler tek bir lokaliteden yapilmistir. Calismada 1938 adet G. izmirensis bireyi incelenmis olup, bunlarin 850 adedi disi, 586 adedi
erkek ve 502 adedi de juvenil bireylerden olusmaktadir. Erkek bireylerde maksimum viicut boyu 14,5 mm, disi bireylerde ise 14,0 mm olarak
Olcllmustir. Jivenil bireylerin Mart ve Agustos aylarinda daha fazla goruldikleri dikkati cekmektedir. Bu tuirtin, ilkbahar ve yaz olmak tzere, yil
icinde birden fazla kez Uredigi tespit edilmistir.

Anahtar Kelimeler: Tatlisu, Gammaridae, dere, taban omurgasizlari, populasyon, Tiirkiye

Abstract: Yigitler Brook, one of the branches of Nif Stream, has a regular flow regime throughout the year. The brook is one of the important
aquatic habitats in terms of biological diversity by having relatively unpolluted water. The main objective of the present study is to get
information about the population structure of Gammarus izmirensis Ozbek, 2007 whose type locality is Yigitler Brook. There is no information
about the species in literature except its original description paper. Gammarus specimens were sampled in monthly intervals between
October 2015 and November 2016. Samplings were performed at one locality. During the study, a total of 1938 G. izmirensis specimens were
investigated. Of them; 850 were females, 586 were males and 502 were juveniles. The maximum body length was 14.5 mm in males and 14.0
mm in females. The number of juveniles is higher in March and August. The species has a multivoltine life cycle with two generations (spring
and summer) throughout the year.

Keywords: Freshwater, Gammaridae, brook, macroinvertebrates, population, Turkey

GiRiS

Gelismekte olan Ulkelerde niifusun hizla cogalmasi,
sehirlesme ve endustrilesme sonucu su kaynaklarinin
futursuzca kullanimi, buna karsilik aritma tesislerinin
yetersiz olmasi ya da bulunmamasi, dolayisiyla
kanalizasyon ve sanayi atik sularinin  akarsuya
bosaltilmasi biiylik problemdir. Tim bu aktivitelerin
sucul ekosistemlere dogrudan ve/veya dolayl yoldan
pek ¢ok olumsuz etkisi olmaktadir. Ortamda yasayan

makrobentik organizmalar kirlilikten en ¢ok etkilenen
canh grubu arasinda yer almaktadir.

Nif Cayi, izmir il merkezinin 14 km kadar kuzey
dogusundan ve Yamanlar Dagi'nin dogu yamaclarindan
dogar. Once Kemalpasa ovasiicinde doguya dogru akar.
Sonra kuzeye yonelerek Manisa-Turgutlu karayolunu
kesip, kuzeybati istikametinde akisina devam eder.
izmir-Bursa yolu lizerindeki Gediz kdpriisii yakinlarinda
Gedizile birlesir. Nif Cayi, Nif Dagi eteklerinden akan ve

© Published by Ege University Faculty of Fisheries, lzmir, Turkey
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yazin kuruyan bircok derecik tarafindan beslenmektedir.
Bu derelerin en dnemlilerinden biri olan Yigitler Deresi
yil boyu akigin oldugu, cakilli taslh bir dip yapisina sahip
olan bir sucul ortamdir. Tipik bir potamon zonu olan
Yigitler Deresi'nin Ust kisimlarinda balik ciftligi yer
almaktadir. Suyun berrak aktigi kisimlardan yapilan
orneklemelerde zengin bir canli ¢gesitliligi gdzlenmistir
(Ozbek vd., 2013).

Yigitler Deresi'nde dagihm gosteren bentik
makro omurgasizlar lzerine yapilmis birkac calisma
mevcuttur. Ozbek ve Ustaoglu (1998) Yigitler Deresi'nin
Ust kisminda yer alan bir lokaliteden Gammarus uludagi
Karaman, 1975 tiiriinii rapor etmislerdir. Ozbek, (2007)
Gammarus izmirensis turini Yigitler Deresi'nden
tanimlamustir. Bir diger calismada (Ozbek vd., 2019), Nif
Cay!1 ve kollarinin su kalitesi fiziko-kimyasal analizler ve
biyolojik indeksleme yontemleriyle incelenmistir.

Bu calismanin temel amaci, literatiire 2007 yilinda
kazandirilan ve Tirkiye'ye endemik olan G. izmirensis
tlriinin  populasyon vyapisi hakkinda bilgi sahibi
olmaktir. Turlin orijinal taniminin  yapildigi yayin
disinda bu tirle ilgili literatlirde herhangi bir bilgi
bulunmamaktadir. Bu calisma ile Ulkemizin temel
zenginliklerinden biri olan endemik canlilar listemizde
yer alan bir tur hakkinda daha fazla bilgi edinilmesi
amaclanmistir.

MATERYAL VE METOT

Yigitler Deresi'nde dagilim gosteren G. izmirensis
Ozbek, 2007 tiiriiniin populasyon yapisinin saptanmasi
amaciyla, Ekim 2015 ile Eylil 2016 tarihleri arasinda
aylik &rnekleme calismalari yapilmistir. Ornekleme
derenin Ust bolgesinde tek bir mevkiden yapilmistir
(Sekil 1).
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Sekil 1. Nif Cayi haritasi ve ¢alisma yapilan istasyon
Figure 1. The map of Nif Stream and the sampling site

Derenin ust kisminda ve 38°23'57" K - 27°36'36" D
koordinatinda yer alan istasyon genel olarak tasli-cakilli
bir zemin yapisina sahiptir. Kenar kisimlari vejetasyonca
zengindir. istasyonda su akisi yil boyunca devam
etmektedir (Sekil 2). Genel olarak nispeten hizli akisli ve
berrak suya sahip olan istasyon tipik bir potamon zonu
olarak adlandinlabilir.

Sekil 2. Calisma yapilan istasyonun genel goriintiisi
Figure 2. General view of the sampling site

G. izmirensis bireyleri 180 pum g6z acikligindaki
el kepceleri (kick-net) ile alinan bentik 6rneklerin
incelenmesiyle toplanmistir. Toplanan bireyler saha
calismasinin sonunda %4'lik formalin c¢ozeltisi ile
sabitlenmis ve laboratuvara tasinmistir.

Orneklenen bireyler erkek-disi ve juvenil olarak
ayri ayn tlplere alinmis ve stereomikroskop altinda
Olculerek incelenmislerdir. Cinsiyet gelisimi (erkek
genital organinin bulunmamasi ve diside gorilen
yumurta kesesinin goériilmemesi) olmayan bireyler
jivenil bireyler olarak dikkate alinmistir. Olctimlerde
mikrometrik okiiler kullanilmistir. Orneklerin boylarinin
Olcimiinde toplam boy birey diz tutuldugunda
rostrum ucundan telson ucuna kadar olan mesafe
olarak alinmistir. Disi bireylerde yumurtali olanlar ayrica
degerlendirilmis ve yumurta sayilari alinmistir.
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BULGULAR

Calisma konusunu olusturan amphipod tiiriiniin ~ gostermektedir.

genel goriintst (Sekil 3), sistematikteki yeri ve

Dagihm: Tur tip lokalitesi olan Nif Cayi'nda dagilim

Ekoloji: Temiz ve nispeten hizli akan bir derede

ozellikleri asagida verilmistir. yasamaktadir.
Phylum : Arthropoda 12 aylik 6rnekleme dénemi sonucunda, toplamda
Classis . Crustacea 1938 adet G. izmirensis bireyi incelenmistir. Incelenen

Subclassis  : Malacostraca

bireylerin 850 adedi disi, 586 adedi erkek ve 502 adedi

Superordo :Eucaridea

Ordo
Subordo
Familia

Gammatrus izmirensis Ozbek, 2007

3y izmirensis
Sekil 3. Gammarus izmirensis Ozbek, 2007'in genel
goriinusu
Figure 3. Habitus of Gammarus izmirensis Ozbek, Yigitler Deresi'nden orneklenen G. izmirensis
2007 populasyonunda 6lcilen toplam boy degerlerine ait
tanimlayici veriler Tablo 1'de verilmistir. incelenen
populasyonda en kiiclik disi ve erkek bireyin 4,0
Morfoloji: Orta boylu bir turdir. Gammarus pulex  mm boyunda oldugu gériilmistiir. En kiicik jiivenil

pulex (L., 175
karakteristik

bayrak seklinde setalar mevcuttur. 5-7. pereopodlarin
anterior kenarlari boyunca uzun setalar yer almaz.

: Amphipoda
: Senticaudata
: Gammaridae

gOre oranlari

8)'e benzer fakat erkeklerde 4. pereopodta  bireyin toplam boyu 1,2 mm olarak &lciilmistr.
kisa setalar tagir. 2. antenin flagellasinda  Erkek bireylerde maksimum boy 14,5 mm iken disi
bireylerde 14,0 mm olarak ol¢lilmustir. Juvenil
bireylerde maksimum boy 5,5 mm olarak tespit

Epimer plaklari az veya hafif sivrilmis yapidadir. edilmistir.

Tablo 1. Orneklenen G. izmirensis bireylerinde élciilen toplam boy degerleri
Table 1. Total length values of the sampled specimens of G. izmirensis

de juvenil bireylerden olusmaktadir (Sekil 4).

mErkek mDigi mJovenil

Sekil 4. Orneklenen G. izmirensis bireylerinin cinsiyete

Figure 4. Sex ratio of the sampled specimens of G.

Disi Erkek Jiivenil Genel
Min. boy (mm) 4,0+1,958 4,0 £2,438 1,2+0,784 1,2+2,672
Max. boy (mm) 14,0 £ 1,958 14,5+ 2,438 55+0,784 14,5+ 2,672
Birey sayisi 850 586 502 1938
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G. izmirensis bireylerinin populasyon yapisinin
genel gorinimi dikkate alindiginda, Kasim ve Ocak
aylarinda erkek bireylerin populasyonda daha fazla
bireyle temsil edildikleri buna karsin, disi bireylerin
Haziran, Agustos ve Eylul aylarinda daha fazla bireyle
temsil edildigi dikkati cekmektedir. Jivenil bireylerin
Mart ve Adustos aylarinda daha fazla gorildikleri
dikkati cekmektedir. Jivenilllerin sayisinda goézlenen
bu artis tiriin ozellikle ilkbahar ve yaz doneminde
olmak Uzere, yil icinde birden fazla Greme periyoduna
sahip oldugu konusunda ipuclari vermektedir (Sekil 5).

G. izmirensis bireylerinin toplam boya gore frekans
dagihmlariincelendiginde juvenil bireylerin bulundugu
2,0 - 40 mm araliginda buyik bir yigilma oldugu

go6zlenmektedir. Cinsiyetin belirlenmis oldugu diger
boy gruplari dikkate alindiginda 7-10 mm bandinda
disi bireylerin erkeklere gére daha fazla olduklari, 10-
15 mm bandinda ise erkek bireylerin disilere gére daha
yogun olduklari gérilmektedir (Sekil 6).

G. izmirensis bireylerinin aylik boy frekans grafikleri
Sekil 7'de verilmistir.

G. izmirensis bireylerinin total boy degerlerinin
incelenmesi sirasinda, bireylerin bas boylari da
Olctlmustir. Bas boyu ile total boy arasinda herhangi
bir iliski olup olmadigdi test edilmistir. Yapilan dlgtimler
sonucunda tiim bireyler, erkek bireyler, disi bireyler ve
juveniller icin elde edilen sonuglar Sekil 8'de verilmistir.
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Sekil 5. G. izmirensis bireylerinin aylara ve cinsiyete gore ylizdelik oranlar

Figure 5. Percentage ratios of G. izmirensis specimens according to months and sexes
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Sekil 6. G. izmirensis bireylerinde toplam boy frekans degerleri

Figure 6. Total length frequency of G. izmirensis specimens
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Sekil 8. G. izmirensis bireylerinde bas boyu ile toplam boy arasindaki iliski (HL: bas boyu; TL: toplam boy)
Figure 8. Relations between head length and body length of G. izmirensis specimens (HL: head length; TL: total length)
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Orneklenen tiim disi bireyler icinde yumurtal
olanlar sayilmis ve yumurtali disilerin tim disilere
oranlar grafik halinde gosterilmistir (Sekil 9). Yumurtal
disilerin oranlarinin tespiti bu tlrin treme dénemleri
hakkinda fikir vermesi agisindan 6nem arz etmektedir.

£ 50
= 40
30
20
10
0
m X » 0 w =
s ®&# 8 8§ & §
3I 3 = = 1

Bu durumda, yumurtali disi bireylerin yil boyu
populasyon icinde gorildiikleri, buna ilaveten, Ocak-
Mart donemi ile Mayis-Temmuz doneminde oransal
dagilimlarinda bir artis oldugu goérilmektedir.
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Sekil 9. G. izmirensis bireylerinde yumurtal bireylerin aylik oranlari

Figure 9. Monthly ratios of ovigerous females of G. izmirensis specimens

TARTISMA VE SONUC

Amphipodlar sucul ekosistemlerde yaygin ve bol
bulunan organizmalar olup, ikincil Giretimde 6nemli bir
paya sahiptirler (Waters ve Hokenstrom, 1980). Bunun
yaninda, detritus Uzerinden beslenmeleri ve besin
zincirinin daha Ust seviyesindeki canlilarin diyetinde
yer almalari sebebiyle de dnemlidirler (Kaiser vd., 1992;
Musko, 1992).

Gammarus cinsine ait bireylere akarsu ortamlarinin
temiz, sucul bitkiler bakimindan zengin kisimlarinda,
genellikle cakilli tash habitatlarda siklikla rastlanir.
Belirli derecede organik kirlilige tahammdiil edebilirler
ve BMWP skor sisteminde orta derecede kirlenmis
sucul ortamlarin indikatori olarak gosterilirler (Paisley
vd., 2014).

Gammarus turlerinin cogunda eseysel dimorfizm
gorilir  (Karaman ve Pinkster, 1977). Erkekler
(genellikle) daha iri clsseli olurlar, 2. gnathopodlarin
yapisi, tiylenmesi ve buyukligi en kolay gozlenen
eseysel dimorfizm o6zelliklerinden biridir. Bunun
yaninda, cinsiyet organlarinin mevcudiyeti de cinsiyet
belirlenmesinde dikkate alinan ozelliklerden biridir.

G. izmirensis tirl hakkinda literatlirde ¢ok az bilgi
mevcut olup, populasyon yapisi hakkinda herhangi bir
bilgi mevcut degildir.

Ulkemiz icsularinda dagihm gdsteren Gammarus
cinsine ait turlerin populasyon vyapilari hakkinda
yapilmis calisma sayisi oldukga azdir. Yesilirmak
Nehri'nde dagilim gosteren Gammarus pulex (L., 1758)
tlriiniin hayat siklusununincelendigi ¢calismada (Duran,
2007), geng bireylerin ilkbahar-yaz basinda daha yogun
goruldigi rapor edilmistir. Bizim ¢alismamizda juvenil
bireyler temmuz ayi hari¢ tim aylarda gézlenmis olup,
Mart ve Agustos aylarinda pik yaptigi gorilmektedir
(Sekil 5). Juvenillerin yogunlukta oldugu boy gruplari

dikkate alindiginda, 2-4 mm araliginda yogunluk
oldugu gorilmektedir (Sekil 6). Costa ve Costa, (1999)
Sado Hali¢'inde (Portekiz) dagilim gosteren Gammarus
locusta (L., 1758) juvenillerin 3-5 mm bandinda daha
yogun gozlendigini belirtmektedir. Duran (2007),
disilerin erkeklere oranla yaz aylar hari¢ diger tim
donemlerde daha fazla sayiyla temsil edildikleri
belirtmis olup, bizim calismamizda disi bireylerin
Kasim ve Ocak aylari disinda erkek bireylere gore daha
fazla sayiyla temsil edildikleri tespit edilmistir (Sekil 5).
Yumurta tasiyan bireyler bizim ¢alismamizda neredeyse
yil boyu populasyonda gozlenmis olup, Ocak-Mart
doénemi ile Mayis-Haziran doneminde daha fazla sayiya
ulasmistir. Duran (2007) Yesilirmak Nehri'nde dagilim
goOsteren G. pulex turinde yaz aylarinda yumurtal
disi bulunmadigini belirtmistir. Ozellikle sicak iliman
bolgelerde dagilim gosteren Gammarus tirlerinin
bircogunda yil icinde birden fazla kez yumurtlama ve
treme olay bildirilmistir (Costa ve Costa, 1999; Subida
vd., 2005). Yigitler Deresi'nde dagilim gdsteren G.
izmirensis turiinde de yil icinde birden fazla kez Greme
faaliyeti oldugu gorilmektedir (Sekil, 7).

Gammarus cinsine ait olan tlrlerin bazilari
alabaliklarin temel besinleri arasinda yer almaktadir
(Newman ve Waters, 1984). Yiiksek protein icermeleri
nedeniyle akvaryum ve balik ciftliklerinde yem olarak
kullanilanbucanlilarinpopulasyonyapilarininbilinmesi,
muhtemel yetistiricilik faaliyetlerinde kullanilacak baz
temel bilgilerin elde edilmesi agisindan yararl olacaktir
(Mirzajani vd., 2011)
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Abstract: In study this, the level of DNA damage in three populations of endemic Beysehir frog (Pelophylax caralitanus) inhabiting on Lakes of
Karamik, Eber and Beysehir with different anthropogenic pollution was assessed by using the DNA Comet Assay technique. Frog erythrocytes
cells were used for the analysis. Seven adult individuals were collected from each biotope containing minimum 100 cells were analysed. While
the results showing a significant increase in the DNA comet index in the contaminated zone [(Eber Lake= |dc=0.22+0.015), (p<0.05)], the ma-
jority of the cells did not contain any DNA damage in the clean zone (Karamik Lake, Idc=0.08+0.001). The obtained data demonstrated t that
the endemic Beysehir frog could serve as a useful flag species in an indicator of anthropogenic impact on ecosystems.

Keywords: Pelophylax caralitanus, endemic Beysehir frog, DNA damage, comet assay, anthropogenic impact

0z: Bu calismada, DNA Comet Assay teknidi kullanilarak, farkli antropojenik kirlilige sahip Karamik, Eber and Beysehir Géllerinde yasayan
endemik Beysehir kurbadasi (Pelophylax caralitanus) t¢ populasyonunda DNA hasar diizeyleri degerlendirilmistir. Analizler icin kurbaga
eritrosit huicreleri kullanildi ve uygun biyotoplardan toplanilan 7 ergin bireyin, her birinden minimum 100 hiicre ile analiz edilmistir. Sonuclar
DNA comet indeksinde kontamine olmus zonda [(Eber Golu = |dc=0.22+0.015), (p<0.05)] artis oldugu gdsterirken, temiz zonda, hiicrelerin
¢ogunlugunun hasarsiz DNA icerdigini (Idc = 0.08 + 0.001) gdstermistir. Elde edilen veriler, endemik Beysehir kurbagasinin ekosistemler
lizerindeki antropojenik etkinin bayrak tiirli gostergesi olarak kullanilma olasiligini géstermektedir.

Anahtar Kelimeler: Pelophylax caralitanus, endemik Beysehir kurbagasi, DNA hasari, comet assay, antropojenik etki

INTRODUCTION

In last few decades, intensive industrial
developments have led to a dramatic increase in the
concentration of numerous chemicals in the aquatic
and terrestrial ecosystems that pose a potential danger
to the habitat of all living beings including human
beings. Anthropogenic activities such as modern
farming methods, urbanization, industrialization that

et al, 2004; Marquis et al, 2009). These pollutants
contaminate and accumulate in areas such as small
bays, lakes, and seas by transportation via various
water connections and flows at under/over ground
level. Many of these pollutants contribute to aquatic
environmental degradation and in turn results
biomagnifications in aquatic organisms and as well as
in the consumer of aquatic products like humans. Thus,

involve the usage of different chemical pollutants and
toxicants including heavy metals, biocides, pesticides,
industrial effluents etc. which ultimately reach into
aquatic environments and become responsible for
the degradation of aquatic ecosystem (Dautremepuits

they are harmful for the health of both human and
other animals (e.g. Kalay et al., 1999; Ashraf, 2005).

Amphibians are good bioindicators  of
environmental pollution due to their susceptibility
to chemicals during their freshwater cycles. This may

© Published by Ege University Faculty of Fisheries, lzmir, Turkey
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be due to their sensitivity to changes of their habitat,
and to the fact that their larvae inhabit aquatic
environments. In addition, the presence of gills and
a thin skin are both attributes of larval and adult that
serve amphibians well as model organisms for study
(Pollet and Bendell-Young, 2000; Huang et al., 2007;
Erismis et al., 2013).

DNA damage by environmental xenobiotics is
frequently assessed by single cell gel electrophoresis
(SCGE) or the Comet assay (Singh et al., 1988), which
detects DNA strand breakage and alkali-labile sites by
measuring the migration of DNA from immobilized
individual cell nuclei. In this assay, the cells are
embedded in agarose gel on microscopic slides, lysed
and then electrophoresed under alkaline condition.
Cells with damaged DNA show increased migration
of DNA fragments from the nucleus and the length
of the migration indicates the amount of DNA strand
breakage; the latter can be estimated by manual and
computerized image scoring procedures (Kumar et al.,
2013). The technique is highly sensitive for detecting
DNA damage in any eukaryotic cell type and requires
only a few cells. The minimum technical requirements
for doing this assay in vitro and in vivo are well
established (Cotelle and Férard, 1999; Hartmann et
al.,, 2003). The Comet assay is sufficiently sensitive for
detecting DNA damage in frogs (Dhawan et al., 2009).
Endemic Beysehir frogs (Pelophylax caralitanus) is a
recently described species (Arikan, 1988) in the Lake
District of south-western Anatolia. Historically, it has
been a common inhabitant of lakes and ponds at
elevations of 950-1200 m (Arikan, 1988; Budak et al.,
2000; Jdeidi et al., 2001), ranging from the Konya plain
to Denizli. Ongoing threats to the survival of this species
include habitat loss and over-harvesting by commercial
collectors, principally for the western European frogleg
market. While it is remain locally abundant at some
sites, overall the Beysehir frog population is in rapid
decline and is now considered an endangered species
[(IUCN International Union for Conservation of Nature)-
(the IUCN Red List of threatened Species - 2016)].
Although a number of studies have investigated the
distribution, demographic studies, morphometry,
serology, The fungal pathogen (Batrachochytrium
dendrobatidis) and demographic data of P. caralitanus
(e.g., Arikan, 1988; Budak et al., 2000; Kaya et al,
2002; Erismis and Chinsamy, 2010; Erismis et al., 2013;
Erismis, 2018), evaluation of DNA damage detected
by micronuclei and comet assay of Turkey anurans are
few (Gurkan et al., 2012; Erismis et al., 2013). The aim of
the present study was to develop the first information
concerning the possible biological effects of pollution
from clastogenic chemicals in three lakes on endemic
Beysehir Frog (P. caralitanus) in Lake District of south-
western Anatolia, Turkey.

MATERIALS AND METHODS

Twenty-one adults (11 males, 9 females) were
collected by hand, mainly from the middle of July
through the end of August 2018, which corresponds
to the period of annual activity of the species studied.
Blood samples from each adult frog were taken using
a heparinized syringe and needle via cardiac puncture.
After performing the blood sampling, the

frogs were freed to their natural habitats. Twenty-
one adult endemic Beysehir frogs were selected from
three lakes of Lake District of south-western Anatolia
(Figure 1) for the analysis which differed in the level of
anthropogenic load.

Eal | B S
1 ;{ Jo f £B3 R 0 o scokm
Pel lo;’;‘h;'fax caralitanus

Figure 1. The map of the sampling localities; 1. Karamik
Lake, 2. Eber Lake, 3. Beysehir Lake

Characteristics of the three lakes studied are; 1.
Karamik Lake (38°26'50”N 30°53'17’E; 1020 m asl) is
located in the southeast of the city of Afyonkarahisar,
in the west of central Anatolia region of Turkey. The
wastewater of Afyonkarahisar - Cay SEKA paper factory
was emptied to the lake in the past. After the year
2004, this factory was closed, and the waste water was
prevented. 2. Eber Lake (38°37'53"N, 31°6'37"E; 967
asl), an “A” class wetland of south-western Anatolia,
is very important for ornithology, fisheries and the
native crayfish. But the structure of Eber Lake has been
affected by industrial pollution from the both alkaloid
and enamel factories located near it. 3. Beysehir Lake
(37°42'37"N, 31°27'10°E; 1125 m asl) is ecologically
vulnerable and taken under protection as a “national
park” however, domestic and industrial sewage
collection and treatment is insufficient contributing to
contamination of surface and ground water resource.

Single-cell electrophoresis (Comet assay)
procedure and determination of DNA damage

Blood samples from each adult frog were taken
using a heparinized syringe and needle via cardiac

110



Evaluation of DNA damage by Comet Assay in populations of endemic Beysehir frog Pelophylax caralitanus (Arikan,1988)

puncture. After performing the blood sampling, the
frogs were freed to their natural habitats. The samples
of 5-10 pL venous blood from the frogs were collected
and examined to determine if any DNA damage had
occurred. Single-cell suspensions were prepared by
diluting whole blood with phosphate buffered saline
(PBS) (1:200, v/v) and were utilized immediately during
the analyses. Then, the whole blood samples of 0.5 pL
were mixed with 100 mL of 0.5% low-melting agarose
in PBS at 37 °C. Subsequently, 80 mL of this mixture was
layered onto a slide pre-coated with a thin layer of 1
% normal melting point agarose, covered immediately
with a coverslip and stored for 5 min at 4 °C to allow
the agarose to solidify. After removing the coverslips,
the slides were immersed in freshly prepared cold (4°C)
lysing solution (2.5 M NaCl, 100 mM EDTA-Na,; 1 % Na-
laurylsarcosine, 10 mM Tris—HCI, pH 10-10.5; 1 % Triton
X-100 with 10 % DMSO being added just before use)
for at least 1 h. The slides were then electrophoresed
(25 V/300 mA, 25 min) after they were immersed in
freshly prepared alkaline electrophoresis buffer (0.3
mol/L NaOH and 1 mmol/L EDTA-Na,, pH 13) at 4
°C for unwinding (40 min). Experimental treatments
were carried out under minimal illumination. After the
electrophoresis application, the slides were neutralized
(0.4 M Tris-HCl, pH 7.5) for 5 min. Each slide was stained

with ethidium bromide (20 Ig/mL) and covered with
a coverslip. Slides were stored at 4 °C in humidified
sealed containers until analysis. The nuclei were ranked
by the four stages of DNA destruction. At least 100
nuclei were counted on each specimen (Fig. 2). Comets
were randomly captured at a constant depth of the gel,
avoiding the edges of the gel, occasional dead cells,
cells near or in a trapped air bubble and superimposed
comets. Results are reported as the mean + SE. The
Student-t test for paired samples was used for statistical
analysis. When more than two means were compared,
one-way ANOVA was performed, followed by the
Duncan post-hoc test. The level of significance was set
at P<0.05, sometimes expressed as DNA comet index
(I,), using the formula: Idc = (0n0 + 1n1 +2n2 + 3n3 +
4n4) / X, where n0-n4 is the number of “DNA comets” of
each type, X is the sum of the counted “DNA comets”.

RESULTS AND DISCUSSION

Blood cells with either no damage or varying
degrees of damage are shown in Fig. 2. Four types of
damaged DNA and non- damaged DNA in the blood
cells of Beysehir frog living in three study lakes (Fig.
2a-e) were observed. Apoptotic cells were observed
(Figure 2f) but not evaluated, since they represented
dead cells (Olive et al., 1993).

Figure 2. The classification of Pelophylax caralitanus blood cells by the comet assay. A: undamaged DNA; B-D:
DNA damage; E: Maximum DNA damage; F: Apoptotic cell. Bar = 1T0pum.
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In the comet assay, DNA fragments move from the
nucleoid core towards the anode, resulting in ‘comet’
formation. The results were summarized in Table 1.

Cells sampled from Karamik Lake, in most cases, had
intact nuclei and the nuclei with the third and fourth
stages of DNA destruction were rarely found (Table 1).
According to the information obtained in this study,
due to less industrial and agricultural pollution of this
lake, the level of DNA damage in the studied blood of
Beysehir frogs was considered negligible, because the
average |, values reached the first stage of damage.
The average value of the DNA comet index for Karamik
Lake was l,. = 0.089 +£0.005. In this regard, the present
study indicated that the value of DNA damage was the
smallest among the studied lakes, despite dwelling in
an obviously polluted habitat by SEKA paper factory
before 2004. This finding may indicate the absence of
severe damaging factors disturbing the cytogenetic
stability at the collection sites. However, it may also
suggest that there are some kinds of repair mechanisms
in homeostatic processes which can neutralize the
detrimental effects of environmental components
in the animals. Nevertheless, according to our data,
certain tendencies occur towards an increase in the
amount of damaged DNA. Thus, one factor ANOVA,
performed using the aggregate of all studied blood
of Beysehir frog in three lakes revealed significant
differences between the studied groups in the DNA
comet index (ANOVA = 53.22; df =2;18, P__ <0.05).

77 0.00

During the experiment, an increase was observed
in the degree of DNA damage under the influence of
industrial pollution from the alkaloid, enamel factories
and weapon factories located in the vicinity of Eber
Lake and Beysehir Lake respectively. |, values of DNA
damage in the collected Beysehir frogs were analysed
statistically. The blood of Beysehir frogs in Eber Lake,
which was the one of the considered areas in this
study, provided the highest Idc value of DNA damage
(Idc = 0.227 +0.015). Results showed that I,_values of
DNA damage were statistically significant between
Eber Lake and Beysehir Lake (Student’s t test = 3.83;
P, o< 0.05). These results could be occurred due to
both the alkaloid factory pollution and the enamel
factory pollution. Despite the protected status of Eber
Lake, fertilizers and pesticides can be drained into the
surrounding lands because Eber Lake is adjacent to
the agricultural fields in the Akarcay basins. A similar
pattern of increasing proportion of damaged DNA was
also observed in the Beysehir Lake, probably due to the
same cause.

As an environmental biomonitoring tool, the comet

assay has been used increasingly by various scientists
globally to assess and establish the genotoxic effects
of xenobiotics on aquatic organisms (Rajaguru, 2001;
Huang et al., 2007; Ismail et al., 2014). The comet
technique used here, also known as single-cell gel
electrophoresis (the SCGE technique), is a simple, fast,
sensitive, and widespread protocol that has been used
in recent years to measure and evaluate DNA damage
in different cell types even with many organisms
(e.g Devaux et al., 1998; Wang and lJia, 2009; Snegin,
2011a). One of the most important advantages of
the technique is that it can be used with virtually all
types of cells, as well as being applicable to amphibian
species. Many studies carried out on amphibian species
in fresh waters as well as in terrestrial can be found in
the literature (e.g. Ralph and Petras, 1998; Ferreira et al.,
2004; El-Zein et al., 2006; Vershinin, 2008; Wang and lJia,
2009; Dhawan et al., 2009; Zhelev et al., 2014). In this
study, we found that cells from the adults of endemic
Beysehir frogs from Karamik Lake which was cleaner
than the other two lakes had compressed DNA and
maintained the circular form of their normal nucleus,
with little or no evidence of comet formation (Fig. 2a).In
contrast, blood cells from frogs living in three polluted
water bodies displayed an altered appearance (Fig. 2b-
e). To our knowledge, this is the first study carried out
on the DNA damage in populations of Turkish endemic
frog (P. caralitanus) in different lakes of the Lake District
of south-western Anatolia. Many studies revealed
that, the contaminants were the major concern in
amphibians because many populations were declining
dramatically and the death of entire populations
increasingly occurred frequently, in some cases, due to
anthropogenic changes in the environment (Pollet and
Bendell-Young, 2000; Marquis et al., 2009; Erismis et al.,
2013; Zhelev et al., 2014). The findings of this study are
in parallel with the literature report that the amphibians
are very sensitive to pollution, because they live at the
interface of two environments land and water and can
easily absorb pollutants through the skin. Therefore,
the present study confirms that the endemic Beysehir
frogs in Lake District of south-western Anatolia, is good
bio-indicators of to assess the genotoxicity and they
may also serve as an early warning of natural responses
to environmental contaminants
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Table 1. DNA damage indicators in the studied groups of Pelophylax caralitanus; N: Number of cells analysed, Na:

Number of apoptotic cells

Number of animals

Lake Indicators
1 2 3 4 5 6 7
N 103 106 108 114 123 102 112
Na 0 0 0 0 0 0 0
g 0 stage 97 98 103 106 118 97 108
_;—'j 1 stage 3 6 3 6 2 3 2
g 2 stage 1 1 - - 2 2 1
N 3 stage 2 - 2 2 - - -
4 stage - 1 - - 1 - 1
L 0.106 0.113 0.083 0.105 0.081 0.068 0.071
N 136 109 113 127 113 113 111
Na 0 1 0 0 1 0 1
© 0 stage 120 96 98 115 104 96 97
ki 1stage 9 12 6 6 9 8
§ 2 stage 3 2 - 2 2 3 1
3 stage 2 - 1 1 4 3 3
4 stage 2 3 2 3 1 2 2
Ly 0.213 0.220 0.203 0.196 0.230 0.283 0.243
N 118 120 108 11 114 104 110
Na 0 1 1 0 0 0 0
v 0 stage 109 108 98 96 105 96 103
(1]
- 1 stage 3 8 10 4 5 3
i 2 stage 2 - 2 4 1 1 1
& 3 stage 3 3 - 1 - 2 1
4 stage 1 1 3 - 4 - 2
lc 0.169 0.175 0.194 0.189 0.192 0.125 0.145
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Yetistiriciligi yapilan ova kurbagasindan (Pelophylax ridibundus,
Pallas 1771) izole edilen bakteriyel etkenler
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Abstract: Marsh frogs (Pelophylax ridibundus) are preferred in European cuisine. In recent years, interest in farming of marsh frogs has increased,
but little is known about their bacterial diseases. This research was carried out in a marsh frog farming operation in Mersin, Turkey, in order to
determine the bacterial diversity. For this purpose, a total of 339 frog, 30 water, and 8 feed samples were collected. Isolation and identification
of bacteria were carried out by conventional techniques and the VITEK-2 compact system. Antimicrobial susceptibility testing was performed
by Kirby-Bauer disc diffusion method. A total of 239 isolates of 49 different species, including 31 Gram negative rod-shaped bacteria, 9 Gram
positive rod-shaped sporeforming bacteria, and 9 Gram positive cocci-shaped non-sporeforming bacteria have been identified. These bacteria
species were detected from 25 (83.3%) water, 5 (62.5%) feed samples, and 64 (84.2%) of 76 frog specimens. Antimicrobial susceptibility and
MAR index values ranged between 1.4-95.8% and 0.13-0.73, respectively. In conclusion, the presence of opportunistic pathogenic bacteria in
water, feed and frog specimens, which could pose risk for frogs and human health, have been detected in the marsh frog farm in Mersin. This
study reveals, that further investigations are necessary for sustainable marsh frog breeding in Turkey.

Keywords: Bacteria, frog disease, raniculture, marsh frog, Pelophylax ridibundus

Oz: Ova kurbagasi (Pelophylax ridibundus) Avrupa mutfaginda tercih edilen bir tiirdiir. Son yillarda kurbaga yetistiriciligine ilgi artmis
olmasina karsin bakteriyel hastaliklari hakkinda cok az sey bilinmektedir. Bu arastirma, bakteri cesitliligini tespit etmek amaciyla Mersin'de bir
ova kurbagasi ciftliginde gerceklestirilmistir. Bu amagla toplam 339 kurbaga, 30 su ve 8 yem 6rnegi toplanmistir. Bakterilerin izolasyonu ve
tanimlanmasi geleneksel teknikler ve VITEK-2 kompakt sistemi ile gerceklestirilmistir. Antimikrobiyal duyarlilik testi Kirby-Bauer disk diflizyon
yontemi ile yapilmistir. 31 Gram negatif basil, 9 Gram pozitif basil ve 9 Gram pozitif kok iceren 49 farkli tiirden toplam 239 izolat tanimlanmistir.
Bu bakteri turlerinin 25 (% 83,3) su, 5'i (% 62,5) yem 6rneklerinden ve 64'li (% 84,2) 76 kurbaga numunesinden tespit edilmistir. Antimikrobiyal
duyarlilik ve MAR indeksi degerleri sirasiyla % 1,4-95,8 ve 0,13-0,73 arasinda degismektedir. Sonug olarak, Mersin'deki ova kurbagasi ciftliginde
kurbaga ve insan sagligi acisindan risk olusturabilecek firsatci patojenik bakterilerin varligr kurbaga, su ve yem 6rneklerinde tespit edilmistir. Bu
calisma, Turkiye'de stirdUrilebilir ova kurbagalarinin yetistirilmesi icin daha ileri arastirmalarin gerekli oldugunu ortaya koymaktadir.

Anahtar kelimeler: Bakteri, kurbaga hastaligi, kurbaga yetistiriciligi, ova kurbagasi, Pelophylax ridibundus

INTRODUCTION al.,, 1983). Some frog species of our country’s natural

Frogs, one of the delicacies of the world cuisine, are
also used as pets, education and research tools, and
different industries (Pasteris et al., 2006). Frogs caught
from the nature till the beginning of the 20th century
are now successfully cultivated in South America and
some Far Eastern countries, especially the American bull
frog (Lithobates catesbeianus, Shaw 1802) (Amborski et

habitat are an important export item for Europe.
Since production through cultivation has become
mandatory, because of increased demand and reduced
natural resources, extensive and semi-intensive
farming of marsh frog (Pelophylax ridibundus) has been
conducted by some private and public institutions in
recent years. However, intensive raniculture is still in
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experimental status in Turkey. Unfortunately, farming
operations often lead to increased risk of diseases
and mortality (Pasteris et al., 2006). Within the aquatic
environment, frogs are in contact with a number of
potentially pathogenic bacteria. Stressed conditions
like crowding or unsanitary lead to overcome
weakened immune barriers and cause disease (Mauel
et al.,, 2002). Causative agents of bacterial diseases in
many frog species, both wild (Schadich and Cole, 2010)
and cultivated (Amborski et al., 1983; Mauel et al., 2002;
Huys et al., 2003; Pasteris et al., 2006; Pasteris et al., 2009;
Pasteris et al., 2011; Pilarski & Schocken-Iturrino, 2011;
Jeong et al,, 2014; Xiaoying et al., 2015), and in water
samples (Pasteris et al., 2006; Hacioglu et al., 2015) have
been reported previously. However, as far as literature
reviews are concerned, no reports about bacterial
agents of marsh frogs have been found. According to
our knowledge, this is the first research about bacteria
in cultured marsh frogs.

To detect the efficacy of drugs, antimicrobial
susceptibility testing has been conducted. Different
rates of antimicrobial susceptibility tests of bacterial
isolates from various frog species were reported (Lee
et al.,, 2009; Pilarski and Schocken-Iturrino, 2011; Tee
and Najiah, 2011; Hacioglu et al., 2015). In order to
indicate the intensity of exposure of antibacterial drugs
to bacteria, some investigators have reported multiple
antibiotic resistance (MAR) index values of isolates
from reared American bull frogs (Lee et al., 2009; Tee
and Najiah, 2011) and some wild frog species (Hacioglu
and Tosunoglu, 2014; Hacioglu et al., 2015).

There is a great interest in frog farming in Turkey
and a potential for development of frog farming due
to expanding demand in export markets. Therefore,
the aim of this study was to shed light on the emerging
diseases of farmed marsh frogs, which possess a
promising development potential in our country.

MATERIALS AND METHODS
Frog, water and feed samples

Samples were collected from the pilot-scale marsh
frog farm in Aydincik, Mersin, Turkey. For ungoing of
the farm, full-cycle production and hatchery-rared
system, and unchlorinated underground-water was
used. Water temperatures ranged between 16°C and
28°C during the sampling dates. Frogs were fed with
ground and pellet feed.

A total of 339 frog (Table 1), 30 water (8 tap and
22 pool water), and 8 pellet feed (7 farm-made frog
feed and one commercial trout feed) samples were
collected randomly 8 times according to metamorphic
stages between 30.03.-12.10.2017. All samples were
brought under adequate conditions to the laboratory
and processed on same day. Whereas water and pellet

feed samples were transported in aseptic and cooled
conditions, all frog samples were carried alive in water
included plastic containers. Life frog samples were
examined for external findings; weight and length
measurements before any treatment (Table 1).

Microbiological analysis

After euthanasia of frog samples by transdermal
exposure of buffered MS-222 (% 1) (Hacioglu et al.,
2014) and disinfection by povidin/iodin solution
(400 ppm) (Brown et al., 1997), dissection has been
applicated (Whitaker & Wright, 2001) and clinical signs
have been recorded.

Bacteriological analysis of frog specimens were
carried out on whole eggs, embryos (4 days old), and
larvae; heads and bodies without internal organs of
tadpoles and baby frogs; and lungs, liver, spleen, blood
and lesions of juvenile frogs and adult frogs. Since
similar samples were combined and homogenized, a
total of 76 frog specimens of 339 samples were studied
(Table 1). Isolation of bacteria have been made by
conventional methods (Austin & Austin, 2007). Frog
specimens were streaked directly onto Trypticase Soy
Agar (TSA; Merck) and Tryptone Yeast Extract Salts Agar
(TYESA) (Brown et al., 1997). For water and feed samples
0.3 mL of appropriate three-fold serial dilutions,
prepared with peptone water (PW) have been used.
Incubation time for TSA was 48-72 hours at 30°C and
5-7 days at 15°C for TYESA. Different colonies on TSA
and yellow colonies on TYESA have been subcultured
and used for identification. Isolates were stored at
-20°C in Nutrient broth or TYES Broth supplemented
with 15% (v/v) glycerol. Bacteria were also indentified
by the VITEK-2 compact system (bioMerieux, France)
(VITEK-2 GN for Gram negative rod-shaped bacteri,
VITEK-2 GP for Gram positive cocci-shaped bacteria
and VITEK-2 BCL ID cards for Gram positive rod-shaped
bacteria) according to the manufacturer’s instructions.
Before carrying out the VITEK tests, some traditional
identification tests such as Gram, catalase, cytochrome
oxidase, motility and flexirubin (Plumb and Browser,
1983) have been performed.

Antimicrobial susceptibility testing and multiple
antibiotic resistance (MAR) index

Antimicrobial susceptibility testing was performed
by Kirby-Bauer disc diffusion method according to the
Clinical and Laboratory Standart Institute (CLSI, 2010).
The incubation was carried out at 30°C for 24-48 hours.
For this purpose, amoxycillin (AMX-10 ug), clindamycin
(CC-2 pg), ofloxacin (OFX-30 ug), penicillin (P-10 ug) (BD
BBL, USA), doxycycline (D-30 ug), enrofloxacin (ENR-
5 ug), eritromycin (E-15 pg), florfenicol (FFC-30 pg),
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Table 1. Weight and length of frog samples according to metamorphic phases

Weight (g) Length (cm)
Metamorphic Min.-Max. MeanzSD Min.-Max. Mean £SD
Date Stages n ns nsb NS NL/NT NS NL/NT
30.03.17  Adult frog 10 10 7 18.23-4637 37.77+791 6.0-88 15.0-185 7.18+0.60 16.67+1.0
Egg 26 1 1 NM NM NM 0.16
Embryo 53 3 3 NM NM 0.2-0.45 0.32+0.08
06.04.17  YSL4 51 2 2 NM NM 0.7-1.0 0.85+0.09
YSL-8 141 2 2 NM NM 0.9-1.0 0.97+0.05
20.04.17 Fed larvae 20 2 2 0.01-0.08 0.03+0.02 1.0-1.7 1.24+0.22
Diseased lar- 20 2 2 NM NM 0.6-1.6 1.02+0.24
vae
12.06.17  Tadpole 18 2 2 0.17-0.35 0.27+0.06 1.5-4.1 2.59+0.66
30.06.17  Tadpole 13 1 1 0.34-0.90 0.53+£0.15 3.5-4.7 4.09+0.39
30.06- T hindlimb 13 2 2 0.99-2.21 1.5+0.4 4.8-6.5 5.57+0.6
12.07.17
30.06.17 T four limbs 3 1 1 1.75-1.9 1.82+0.08 6.2-6.5 6.33+£0.15
12.07.17 4 2 2 0.53-1.66  1.09+0.33 3.5-5.5 4.55+0.82
10.08.17 12 2 2 0.57-1.68 1.02+0.3 3.0-5.0 4.34+0.62
12.07.17  Baby frog 2 2 0.39-092  0.67+0.19 1.5-20 3.5-5.0 1.8+0.2  4.37+0.52
12.07.17 Diseased tad- 6 1 1 0.66-2.60 1.64+0.89 4.0-6.5 4.88+1.18
pole
10.08.17 Baby frog 23 23 18 0.56-2.4 1.14£0.53 1.5-3.0 3.0-7.0 2.1£0.34 4.78+1.02
12.10.17  Juvenil frog 14 14 10 4.46-40.20 16.75%£9.16 3.5-7.5 9.0-16.5 5.33+0.96 12.8+2.09
Diseased adult 4 4 4 24.08-39.0 33.66+69 6.2-7.5 15.5-18.0 6.92+0.53 17.0+£1.22
frog
Total 339 76 64

n: Number of samples, ns: Number of specimens, nsb: Number of bacteria detected specimens, NM: Not measured, NS:
Nose-sacrum, NL: Nose-limb, NT: Nose-tail, YSL-4: Yolk-sac larvae, 4 days old, YSL-8: Yolk-sac larvae, 8 days old.

gentamicin (GM-10 pg), lincomycin (L-2 pg), neomycin
(N-30 pg), oxytetracycline (T-30 pg), streptomycin (S-10
pg), trimethoprim-sulfamethoxazole (SXT-23,75-1,25
pg) and vankomycin (Va-30 pg) (Bioanalyse, Turkey)
discs were used.

MAR index of the isolates were calculated according
to Krumperman’s method (Lee et al., 2009) as follows:
[MAR index=X/(Y x Z)]

X: Total count of bacteria resistant to antibacterial
drugs, Y: Total antibacterial drug count used,

Z:Total isolate count

While MAR index values higher than 0.20 indicate,
that the animal was exposed to antibacterial drugs,
values equal to or less than 0.20 suggests, that drugs

were rarely or never used for therapeutic purposes (Lee
et al., 2009). Escherichia coli (ATCC 25922), Enterococcus
faecalis (ATCC 29212) and Staphylococcus aureus (ATCC
25923) were used as reference strains.

RESULTS

External and internal symptoms have been rarely
observed in frog samples. Air bubbles were detected
in the abdomen of 14-21 day old larvae. At this
phase, the mortality rate has exceeded 80%. External
symptomes like swollen abdomen and gas bubble
at the vent in tadpoles, spinal deformities, ulcerative
lesions, swelling and weakness in limb muscles in
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tadpoles and adult frogs were observed. Internal signs
like haemorrhages and ulcerative injuries in muscles,
anemia and haemorrhages in intestines and liver have
been detected in adult frogs (Figure 1).

In all examined samples, a total of 239 isolates of 49
different species were identified, of which 31 (63.26%)
were Gram negative rod-shaped bacteria, 9 (18.37%)
were Gram positive rod-shaped sporeforming bacteria,
and 9 (18.37%) were Gram positive cocci-shaped
non-sporeforming bacteria. Of these isolates, 172
(72%) have been detected from 64 (84.2%) of 76 frog
specimens, 60 (25.1%) from 25 (83.3%) of 30 water, and

7 (2.9%) from 5 (62.5%) of 8 feed samples. According
to literature, some detected bacteria of this study are
reported for the first time in frogs (Tables 2, 3, and 4).

Antimicrobial susceptibility testing was performed
on 71 bacterial isolates of the 239 bacterial isolates,
covering 31 different species. Antimicrobial
susceptibility ratios ranged between 1.4 and 95.8%
(lincomisin and enrofloxacin) (Table 5).

MAR index values of 26 of 31 isolates (83.87%)
have been detected higher than 0.20. Resistance,
susceptibility and MAR index values of the isolates can
be seen on Table 6.

Figure 1. External and internal pathological features of marsh frog specimens

a. Fourteeen days old swimming larvae, air bubbles in abdomen

b. Tadpoles with swollen abdomen and gas bubble at the vent

c. Scoliosis in tadpole, four limbs stage

d. Spinal deformities, ulcerative lesions, swollen and weak muscles of limbs, adult stage

e. Haemorrhages and ulcerative lesions in muscles, adult stage

f. Haemorrhages in intestines and liver, adult stage
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Table 2. Number of the Gram negative rod-shaped bacteria

according to samples

No Gram negative rod-shaped Frog Water Feed Total
bacteria
1 Acinetobacter haemolyticus 3 0 0 3
2 Aeromonas hydrophila/ 12 7 0 19
caviae
3 Aeromonas sobria 12 4 0 16
4 Bordetella hinzii 0 1 0 1
5 Brevundimonas diminuta/ 6 0 0 6
vesicularis’
6 Chryseobacterium 2 5 0 7
indologenes
7 Citrobacter braakii 0 1 0 1
8 Citrobacter freundii 26 2 0 28
9 Delftia acidovorans® 3 1 0 4
10  Edwardsiella tarda 18 2 0 20
11 Elizabethkingia menin- 1 0 0 1
goseptica
12 Enterobacter asburiae 0 3 0 3
13 Escherichia coli 7 0 0 7
14  Klebsiella oxytoca 1 0 0 1
15  Klebsiella pneumoniae 1 0 1 2
ozaenae
16 Morganella morganii’ 2 1 0 3
17 Pantoea spp. 0 1 1 2
18  Plesiomonas shigelloides 1 0 0 1
19  Providencia rettgeri’ 0 1 0 1
20 Pseudomonas aeruginosa 1 2 0 3
21 Pseudomonas fluorescens 0 2 0 2
22 Pseudomonas mendocina® 0 1 0 1
23 Pseudomonas putida 1 1 0 2
24 Rhizobium radiobacter’ 0 1 0 1
25  Salmonella spp. 13 1 0 14
26  Serratia fonticola’ 0 1 0 1
27  Serratia odorifera’ 0 1 0 1
28  Shewanella putrefaciens 11 1 0 12
29  Sphingomonas paucimo- 10 5 0 15
bilis"
30  Sphingobacterium t 0 1 0 1
halpophilum
31  Stenotrophomonas 0 1 0 1
maltophilia”
Total 130 47 2 179

fFirst isolation in frogs

Table 3. Number of the Gram positive rod-shaped
sporeforming bacteria according to samples

No Gram positive rod-shaped Frog Water Feed Total
sporeforming bacteria

1 Bacillus  cereus/mycoides/ 9 5 2 16
thuringiensis
2 Bacillus clausii 1 0 1 2
3 Bacillus fortis 1 0 0 1
4 Bacillus megaterium 1 1 0 2
5 Bacillus pumilus 1 0 0 1
6 Bacillus smithii 0 1 2 3
7 B.subtilis/amyloliquefa- 2 2 0 4
ciens/atropha’
8 Brevibacillus choshinensis 1 0 0 1
9 Lysinibacillus ~ sphaericus/ 1 0 0 1
fuciformis®
Total 17 9 5 31

fFirst isolation in frogs

Table 4. Number of the Gram positive cocci-shaped non-
sporeforming bacteria according to samples

No Gram positive cocci-shaped Frog Water Feed Total
non-sporeforming bacteria

1 Aerococcus viridans’ 1 1 0 2
2 Enterococcus gallinarum’ 2 0 0 2
3 Granulicatella adiacens’ 1 0 0 1
4  Kocuria kristinae’ 0 1 0 1
5  Kocuria rhizophila® 2 1 0 3
6  Kocuria rosea’ 1 0 0 1
7 Micrococcus luteus/lylae’ 16 0 0 16
8  Staphylococcus aureus 1 0 1
9 Staphylococcus equorum’ 2 0 0 2

Total 25 4 0 29

"First isolation in frogs

DISCUSSION

Although there were no serious clinical signs in
adult frogs, high mortalities continued in 2-3 weeks old
larvae from April to July 2017 and the final mortality
ratio exceeded 80% during the present study. Whereas
D'Silva (2015) reported an economically tolerable
mortality rate in frog growth of 20% in the spawning
phase, 10% in tadpole phase, 35% in baby and juvenile
phase and 10% in the fattening phase. We estimate
that the high mortality rate of larvae was due to gas
bubble disease, because massive greening of water
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Table 5. Susceptibility and resistance rates of antimicrobial drugs of the isolates

Gr- rod-shaped Gr+ rod-shaped Gr+ cocci-shaped Total
bacteria bacteria bacteria

Antimicrobial S R S R S R S R
drugs % % % %
Lincomycin 0 100 6.7 93.3 0 100 14 98.6
Penicillin 2.2 97.8 26.7 66.7 50.0 41.7 15.3 81.9
Clindamycin 4.4 91.1 40.0 53.3 41.7 41.7 18.1 75.0
Amoxicillin 24.4 75.6 40.0 60 66.7 333 34.7 65.3
Vancomycin 6.7 91.1 86.7 6.7 333 333 27.8 63.9
Erythromycin 6.7 68.9 26.7 13.4 333 333 13.9 50.0
Neomycin 35.6 31.1 80.0 0 333 41.7 44.4 26.4
Streptomycin 44.4 311 73.3 20.0 58.3 8.3 52.8 25.0
SXT 75.6 22.2 66.7 333 83.3 16.7 75.0 23.6
Oxytetracycline 31.1 333 73.3 6.7 66.7 8.3 45.8 23.6
Florfenicol 68.9 26.7 93.3 6.7 75.0 16.7 75.0 20.8
Gentamycin 73.3 20.0 93.3 0 66.7 16.7 77.1 14.3
Ofloxacin 93.3 4.4 80.0 0 75.0 8.3 87.5 4.2
Doxycycline 86.7 6.6 93.3 0 100 0 90.3 4.2
Enrofloxacin 97.8 0 100 0 83.3 8.3 95.8 1.4

S: susceptibility, R: resistance, SXT: Trimethoprim-sulfamethoxazole

and, especially in the afternoons, increased air bubbles
on the water surface of pools and in the abdomen of
tadpoles were observed (Figure 1a). Indeed, Lutz and
Avery (1999) reported that tadpoles are particularly
susceptible to gas bubble disease caused by the
oxygen supersaturation associated with afternoon
algal photosynthesis.

The most common disease of frogs is the red-leg
syndrome, also known as bacterial dermatosepticemia.
External symptomes like anorexia, lethargy,
discolorations, hemorrhages, ulcers, necrosis, swelling
due to subcutaneous edema, focal hemorrhagesin skin
and skeletal muscles, especially of the limbs; assites,
discoloration, and megali of liver and spleen, and other
pathological findings such as hemorrhages in internal
organs have been reported (Taylor et al., 2001; Pasteris
et al., 2006). Although some of the symptoms detected
in this study may indicate dermatosepticemia; it can
be suggested that these findings could be accidental,
because they were present only in a few adult frogs
and point to other diseases as well.

Most of the 61 isolates of water samples were
Aeromonas  hydrophila/caviae, ~ Chryseobacterium
indologenes, Sphingomonas paucimobilis,  Bacillus
cereus/mycoides/thuringiensis, ~ Aeromonas  sobria,
Enterobacter asburiae and  Citrobacter  freundii,
respectively (Table 2, Table 3). Hacioglu et al. (2015)

detected in water samples from the environment
of wild frogs (including P. ridibundus) A. hydrophila/
caviae, Pseudomonas aeruginosa, Ps. fluorescens and
Shewanella putrefaciens similar; and Actinobasillus
sp., Elizabethkingia meningoseptica, Enterobacter
gergoviae, Escherichia coli, Klebsiella oxytoca, Moroxella
sp., Pasteurella multocida, Serratia liquefasciens, Ser.
rubidaea and Vibrio carchariae dissimilar compared to
our water findings. Aeromonads, natural members of
the aquatic environment (Austin and Austin, 2007),
have been reported in previous studies in various
diseases of frogs, especially in cases of red-leg sydrome
(Mauel et al., 2002; Huys et al., 2003; Pasteris et al., 2006;
Lee et al., 2009).

Previously, Citrobacter freundii was reported in gut
microbiota of American bull frogs (Miles et al., 2004),
internal organs of diseased Rana dybowskii (Jeong
et al, 2014) and as agent of the red-leg sydrome
(Pasteris et al,, 2011). In this study, the presence of
Citrobacter freundii in both frog and water samples
indicates, that it can be an opportunistic pathogen for
P. ridibundus. Edwardsiella tarda, the etiological agent
of edwardsiellosis of catfish and eel (Austin and Austin,
2007), was detected in both frog and water samples
of four-limbed tadpoles, baby and juvenile marsh frog
pools. Klebsiella pneumoniae ozaenae, isolated in both
tadpoles and feed in this study, has been reported
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Table 6. Resistance, susceptibility and MAR index values of the isolates

No s;i:::;:gative L EUETE n R | S R % S % MAR
1 Acinetobacter haemolyticus 1 8 1 6 533 40.0 0.53
2 Aeromonas spp. 10 67 15 68 44.7 453 045
3 Bordetella hinzii 1 6 1 8 40.0 533 0.40
4  Chryseobacterium indologenes 1 12 0 3 80.0 20.0 0.80
5 Citrobacter spp. 2 13 4 13 433 43.3 0.43
6 Delftia acidovorans 1 6 2 7 40.0 46.7 0.40
7 Edwardsiella tarda 1 5 1 9 333 60.0 0.33
8 Elizabethkingia meningoseptica 1 8 2 5 533 333 0.53
9 Enterobacter asburiae 1 6 1 8 40.0 533 0.40

10 Escherichia coli 2 12 1 17 40.0 56.7 0.40

11 Klebsiella spp. 2 8 3 19 26.7 63.3 0.27

12 Morganella morganii 1 5 2 8 333 533 0.33

13 Pantoea spp. 2 8 5 17 26.7 56.7 0.27

14 Plesiomonas shigelloides 1 7 2 6 46.7 40.0 0.47

15 Providencia rettgeri 1 8 1 6 533 40.0 0.53

16 Pseudomonas spp. 6 55 7 28 61.1 311 0.61

17 Salmonella spp. 5 36 11 28 48.0 37.3 0.48

18 Serratia spp. 2 13 2 15 433 50.0 0.43

19 Shewanella putrefaciens 1 5 1 333 60.0 0.33

20 Sphingomonas paucimobilis 1 3 4 533 26.7 0.53

21 Sphingobacterium thalpophilum 1 8 2 533 333 0.53

22 Stenotrophomonas maltophilia 1 11 0 4 733 26.7 0.73

Total 45 315 67 293 46.7 43.4 0.47
Escherichia coli (ATCC25922) 1 6 0 9 40 60 0.40
Gram positive rod-shaped sporeforming bacteria

23 Bacillus spp. 13 49 23 123 25.1 63.1 0.25

24 Brevibacillus choshinensis 1 2 1 12 133 80.0 0.13

25 lysinibacillus sphaericus/fuciformis 1 3 0 12 20.0 80.0 0.20

Total 15 54 24 147 24 65.3 0.24
Gram positive cocci-shaped non-sporeforming bacteria

26 Aerococcus viridans 1 3 2 10 20.0 66.7 0.20

27 Enterococcus gallinarum 1 3 5 7 20.0 46.7 0.20

28 Granulicatella adiacens 1 7 1 7 46.7 46.7 0.47

29 Kocuria spp. 3 18 10 17 40.0 378 0.40

30 Micrococcus luteus/lylae 4 9 7 44 15.0 733 0.15

31 Staphylococcus spp. 2 8 4 18 26.7 60.0 0.27

Total 12 48 29 103 26.7 57.2 0.27
Enterococcus faecalis (ATCC29212) 1 5 2 8 333 533 0.33
Staphylococcus aureus (ATCC25923) 1 1 1 13 6.6 86.6 0.06

n: number of isolates, S: susceptibility, R: resistance, I: intermediate
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to cause haemorrhage, ulcer and reddening of the
abdomen in brown tree frogs (Litoria ewingii) (Mauel
et al, 2002). As a matter of fact, these coliforms are
widespread in nature, microbiota and opportunistic
pathogens of humans and animals (Holt et al., 2000).

The most dominant species isolated in liver, lung
and / or blood specimens of juvenile and adult frog
specimens were Salmonella spp. They have also been
detected in pool water of juvenile frogs. It is remarkable
that Salmonella spp.appeared only in adult and juvenile
frogs. Salmonellae, which have only two species and
more than 2500 serotypes (LPSN, 2017), are mostly
pathogenic to human and cause severe infections
ranging from simple gastrointestinal disorders to
death (Holt et al., 2000). Although common in nature,
intestines of humans, warm-blooded and cold-blooded
animals, Salmonella spp. are known nonpathogenic for
aquatic animals (CFSPH, 2013). In fish disease analysis,
bacteria can be detected in internal organs only in
presence of an infection. Therefore, the relationship of
Salmonella and frogs should be investigated, because
of their presence in liver and lungs. Since only the
internal organs of adult frogs were examined in this
study, it would be appropriate to investigate also the
meat of frogs for Salmonella spp. and other potentially
pathogenic bacteria.

Acinetobacter haemolyticus, A. hydrophila / caviae
(Miles et al., 2004; Pasteris et al., 2006), C. freundii, E. coli,
Klebsiella sp., Plesiomonas shigelloides, Pseudomonas
aeruginosa, Ps. putida, Bacillus cereus / mycoides /
thuringiensis and Micrococcus sp. (Miles et al., 2004),
reported from the intestines of the healthy American
bull frogs, were also detected in this research. The
findings of A. hydrophila / caviae, C. freundii (Hacioglu
and Tosunoglu, 2014; Hacioglu et al.,, 2015), E. coli, K.
pneumoniae ozaenae (Hacioglu and Tosunoglu, 2014)
and Salmonella spp. (Hacioglu et al.,, 2015), isolated by
mouth and cloacal swaps of wild frogs in our country
(Hacioglu and Tosunoglu, 2014; Hacioglu et al.,, 2015),
were identical to ours. Taylor et al. (2001) reported
that Enterobacter sp., E. coli, K. ozaenae, Plesiomonas
shigelloides, Salmonella spp., B. cereus / mycoides /
thuringiensis, B. megaterium, Micrococcus sp. and
Staphylococcus spp., also present in our findings, are
usually nonpathogenic to amphibians due to their
presence in their normal microbiota. Nevertheless, it
has been emphasized that these bacteria should be
considered as causative agents, if detected in blood
or coelomic cavity or at very high rates (Taylor et al.,
2001). Thus, Acinetobacter sp. (Jeong et al., 2014), A.
hydrophila/caviae (Mauel et al., 2002; Huys et al., 2003),
Aeromonas sp. (Amborski et al.,, 1983), Chryseobacterium
indologenes, Citrobacter braakii, E. tarda (Tee and Najiah,
2011), Enterobacter sp., E. coli (Pasteris et al., 2009) and
Pseudomonas sp. (Amborski et al., 1983; Tee and Najiah,

2011) were reported in diseased frogs. In contrast,
Schadich and Cole (2010) found that A. hydrophila/
caviae was harmless to Litoria ewingii. Although lack
of serious findings of red-leg syndrome, previous
reported etiologic agents like A. hydrophila (Pilarski and
Schocken-lturrino, 2010; Pasteris et al., 2011; Tee and
Najiah, 2011; Jeong et al., 2014; Xiaoying et al., 2015), E.
tarda, Chryseobacterium indolgenes, Pseudomonas spp.
(Tee and Najiah, 2011) and K. pneumoniae (Schadich
and Cole, 2010) were also identified in this study. It
was reported that Staphylococcus species, found in the
pool water of tadpoles (S. aureus) and juvenile frogs (S.
equorum) in the present study, cause general edema
and whirling diseases in farmed bullfrogs (FAO, 2016).
Nevertheless, the pathogenic effects of these bacteria
on marsh frogs should be investigated. It is obvious,
that most of the isolates of this investigation are natural
microbiota of water and frog specimens. However, it
should be taken into consideration, that many bacteria
seize opportunities in stress situations. For this reason,
the pathogenicity and virulence of these isolates
should be determined in cultivated frog species.

Despite resistance problems, antibacterial drugs
are still used extensively in the treatment of bacterial
diseases. Lee et al. (2009), detected resistance
to lincomycin (90-95%), amoxicillin  (72.5-80%),
oxytetracycline (70-75%), erythromycin (65-75%),
sulfamethoxazole (47.5-42.5%), doxycycline (47.5-50%)
and florfenicol (10-0%) against Aeromonas spp. and
Edwardsiella spp. isolated from the internal organs of
cultivated Rana catesbeiana, respectively. Similarly,
all isolates from reared American bull frogs showed
resistance to lincomycin (92%) and high sensitivity to
florfenicol and doxycycline (Tee and Najiah, 2011). Our
findings of high resistance (93.3-100%) to lincomycin
and high sensitivity to doxycycline (90.3%) and
florfenicol (75%) were close to these investigations
(Table 5).

The MAR index values of all isolates were ranging
from 0.13 to 0.73. These values were changing between
0.27-0.73 for Gram negative rod-shaped bacteria,
0.13-0.25 for Gram positive rod-shaped sporeforming
bacteria and 0.15-0.47 for Gram positive cocci-shaped
non-sporeforming bacteria (Table 6). Although, no
antibacterial medication was applied during this study,
except enrofloxacin once in the larval stage, the MAR
index values of 26 of 31 (83.9%) isolate species were
quite high, especially all Gram negative rod-shaped
bacteri were higher than 0.20 (100%) (Table 6). Yet,
high sentivity (97.8%) of enrofloxacin was detected for
Gram negative rod-shaped bacteri (Table 5). MAR index
results for Aeromonas spp. and Edwardsiella spp. (0.45
and 0.33) (Table 6) showed similarity to Lee et al. (2009)
(0.27 and 0.31, respectively). Antibiogram and MAR
values of Gram negative bacteria detected from wild
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frogs have been studied previously in Turkey (Hacioglu
and Tosunoglu, 2014; Hacioglu et al., 2015). Hacioglu
and Tosunoglu (2014) reported 6.5-46.6% resistance
for all Gram negative bacteria and detected 35%, 28%,
19%, and 6% resistance for erythromycin, amoxicillin,
oxytetracycline and gentamicin, respectively. Hacioglu
et al. (2015) determined the resistance values of the
same drugs as 60-85%, 50-80%, 25-55%, and 10-20%.
The results of the present study for Gram negative rod-
shaped bacteri were 0-97.8% in general, and showed
68.9%, 75.6%, 33.3%, and 20% resistance of the
reported drugs, respectively (Table 5). These findings
were higher than the values of Hacioglu and Tosunoglu
(2014), but congruent to Hacioglu et al. (2015). These
inconsistencies can be caused by the variety of frog
species, habitat and environment conditions. Whereas
MAR index values of Gram negative bacteria of wild
frogs were between 0-0.58 (Hacioglu and Tosunoglu,
2014), higher values (0.27-0.73) were detected in reared
marsh frogs in our study.
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Abstract: This study investigated the profitability of shrimp value chain. Primary data were obtained using well structured questionnaire
from randomly selected 240 shrimp operators (harvesters, processors and marketers). Descriptive and inferential statistical tools were used to
analyze collected data. The result revealed that the mean profit realized was N70,092 N36,255 and N26,097.30 by harvesters, processors and
marketers respectively. Value added at was N500 and N1000 per basket by processors and marketers respectively. Test of hypothesis indicates
that quantity sold (0.218), price (0.033), bargaining power (0.002) and union dues (0.099), showed positive and significant relationship with
shrimp value chain profitability. While market levy and store rent showed negative relationship with profitability in shrimp value chain. It was
recommended that there should be moderate store rent. Marketers should increase their bargaining power at the point of procurement and

union dues should be reduced so that shrimp value chain profitability can be enhanced.

Keywords: Profitability, constraints, shrimps, value chain, Delta State

INTRODUCTION

The beginning of shrimp farming is unknown. Some
say shrimp farming began in China while others say it
began in Japan. There are 600,000 people employed in
shrimp cultivation; and industry earns $301 million per
year, (GOB, 2002).

The aquaculture industry has grown significantly
overtheyears,althoughitsfull potentialhas notyetbeen
realized. More and speedy development is required to
keep up with the growth in demand for shrimps in the
world. Nigeria is among tropical countries endowed
with rich shrimp resources. According to Dublin-
Green and Tobor (1992), the coastal waters of Nigeria
are characterized by abundance of important living
resources including shrimps, predominantly members
of the family penaeidae. With a production capacity
of 12,000 metric tons (MT) per year, Nigeria's shrimps
supply is presently from capture fisheries. Increasing
human population and the soaring per capita demand
for shrimp has created a demand-supply gap.

Nigeria is one of the countries with abundance
natural supply of Shrimps with an annual production of
12,000 metric tons. However, with the decline in global
wide capture there is a need to supplement production

with Shrimps aquaculture and Nigeria is regarded as
a potential frontier in Shrimp farming because of its
numerous coastal and mangrove areas. Fish including
shrimp provide 22% of the protein intake in Sub-
Saharan Africa, and has been dubbed “rich food for
poor people” (Bene and Heck 2005).

Shrimp value chain has been recognized to perform
critical role in economic development of nations,
including Nigeria; consequently, many reforms are
being carried out to develop agricultural value chain in
Nigeria. Such reforms, as it relates to shrimp value chain
would produce or generate very little or no outcome
unless an extensive empirical study is conducted to
described the shrimp value chain, by identifying the
relevant socio-economic characteristics of actors and
actions in the chain.

As it stands, efforts must be made to analyze the
profitability in the shrimp value chain. This is because
profit is the reward for business activities. There is the
need to find out whether or not the profit earned by
actors in shrimp value chain justified the efforts and
cost invested in the business.

It is a common knowledge that the shrimp
value chain is operated numerous economic agents

© Published by Ege University Faculty of Fisheries, lzmir, Turkey
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producers, processor, marketers etc and they earn
different levels of profit in the process. Before now
there is no study to the best of my knowledge that
analyzed the profit differentials in the shrimp value
chainin the study area. Analyzing the profit differentials
in the chain will shed some light on the sustainability
of the value chain over time and space. Profit is the
motivation for doing business and where it is evenly
distributed in a value chain system the operators, will
be happy to continue to operate in their various lines
of specialization.

Sustainable profitin the shrimp value chain could be
subject to some exogenous factors. The assumptions
underlying the relationship between profitability and
the underlying factors are yet to be investigated and
ascertain. The knowledge of these underlying factors
could be used to predict the profitability in shrimp
value chain with relative certainty.

Furthermore, the shrimp value chain like other
value chain, could be impaired by some constraints. Itis
important to identify these constraints for the purpose
of isolating the more serious ones for appropriate
policy actions that can improve the shrimp value chain
in the study area.

This is obvious from the fact that shrimp market
holds daily in the area. The greater percentage of
the local people depends on the shrimp industry for
their livelihood (some as producers, marketers and
transporters). The shrimp industry contributes to
the quality and quantity of protein consumed by the
citizenry.

Despitethessignificance of the shrimpindustry, there
is no study conducted to assess the level of profitability
or otherwise of this venture. This necessitates a
comprehensive study on the shrimp value chain in the
study area. The empirical information on profitability
and constraints is useful to investors in the shrimp
value chain (shrimp harvesters, processors, marketers,
credit administrators) by identifying problem areas,
prospects and potential areas of improvements.

The broad objective of the study is to analyze the
profitability and constraints of shrimp value chain in
Delta State, Nigeria. The specific objectives of the study
are to:ascertain the level of profitability in shrimp value
chain

i. compare the level of profit earned by the
actors in the shrimp value chain in study area

ii. Assess the value added in shrimp value chain
in the study area.

iii. determine the factors that influenced

profitability in shrimp value chain

The following hypotheses were formulated and
tested to guide the study:

Ho : There is no significant difference in the
profitability among actors in shrimp value chain.

Hozz The selected market indicators do not have

significant effect on profitability in the shrimp value chain

CONCEPTUAL FRAMEWORK AND LITERATURE
REVIEW

Concept of value chain

The value chain analysis involves breaking an
industry business chain into its constituent parts for
better understanding of its structure and functioning.
“The analysis consists of identifying chain actors
at each stage, their functions and relationships;
determining the chain governance, to facilitate chain
formation and strengthening; and identifying value
adding activities in the chain and assigning costs and
value added to each of those activities” (UNIDO, 2009).
According to Kaplinsky and Morris (2001), “The value
chain describes the full range of activities which are
required to bring a product or service from conception,
through the different phases of production (involving
a combination of physical transformation and the
input of various producer services), delivery to final
consumers, and final disposal after use”.

Value chains provide the framework for designing
and implementing many development programs
and projects. Given a multitude of different arenas of
application, geographical locations, commodity types,
target groups and desired outcomes, a variety of closely
related conceptualizations of value chains has emerged
(Stamm and Von Drachenfels 2011). For the purpose of
this study, we define a value chain as “the full range of
activities and services required to bring shrimp from its
farmers for sale to its final markets” (Microlinks 2012). A
value chain, thus, encompasses the entire network of
actor’s involved input supply, production, processing,
marketing and consumption.

Analytical Framework

Value chains analytical framework provides a
valuable visual framework for understanding the
structural connective tissue linking small scale shrimp
farmers with input suppliers, processors, traders and
final consumers.

MATERIALS AND METHODS
Study Area

The study was conducted in Delta State, Nigeria.
This study area was chosen for the study because
there is a good number of people who base their
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Figure 1. A value chain marketing system (Source: Research in US (RIU) undated)

livelihood on shrimp related business in the area. It has
an estimated land area of 1,722 km? and lies between
latitudes 5°2859.7 N and longitude 5°44.04.6°E
population of one hundred and sixteen thousand six
hundred and eighty-one (116,681) from the census of
2006 (NPC 2006) but this population has grown since
then. Delta State is home to the Urhobos, Isoko Warri
and lItsekiri entropic group in. The ljaw Inhabit Ogbe-
ljoh, Gbaramatu, Isaba and diebiri communities while
the Itsekiris Inhabit the Ugborodo and Madangho
communities. The popular languages spoken by the
people are English, Urhobo, Isoko, ljaw and Itsekiri. It
is located in the mangrove swamp forest of Delta State
with rainfall ranging from about 2500mm - 2800mm
per annual. The Economic activities in Area are growing
of crops like maize, plantain and vegetables. However,
fishing activities including shrimp production is the
dominant economic activity of the people.

Population of the Study

The population for the study is all the operators
or actors such as shrimp producers, processors and

marketers in the shrimp value chain in the study area.
Sampling Techniques and Sample Size

A multiple sampling techniques were used for
study. First, snow ball technique was used to get the
key informants. Key informants were interviewed such
as the shrimp producers, processor and marketers.
The essence is to obtain the list of registered shrimp
marketers (sampling frame).

Secondly, sampling frame (a list of operators)
were considered. From this list, systematic sampling
technique was employed to draw the sample of
240 respondents. The respondents were sampled as
follows. Six communities were involved in the study.
In each community, 10shrimp producers, 10 processor
and 20 marketers were sampled. This gave a total of
240 respondents.

Methods of Data Collection

Primary data were used for the study. Questionnaire
was used to collect data. The questionnaire was made of
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five parts; socio-economic characteristics of operators
in the shrimp value chain. Level of profitability earned
in the shrimp value chain, constraints by the actors
in the shrimp value chain. Factor influencing the
profitability in the shrimp value chain.

Methods of Data Analysis Techniques

The data for this study were analyzed using both
descriptive and inferential statistics.

Objective l:Ascertain the level of profitability in
shrimp value chain

This objectives was achieved using profit function
as stated below

NIiZTR=TC it (1)
Where:
Ni = Netincome (naira)

TR =Total revenue (naira)

TC =Total cost (total variable cost + total fixed
cost)

Objective Il: Compare the level of profit earned
by the actors in the shrimp value chain in study area.
This objective was achieved using Analysis of variance
(ANOVA) of profit.

Objective lll: Determine the factors that influenced
profitability in shrimp value chain. This objective will
be achieved using ordinary least square technique of
multiple regression.

Model Specification

The implicitly form of multiple regression model
takes the form

Yo =K, Xy e XN pe 2)

The explicit form of the linear function takes the
form:

Linear Function

NP =, +B,QTY + B,TRP + B,DIS + 3,PRC + B,MKL +
B,STR + B,WES + B,CMM + 3,COP + 3, UND + B, BGP +
Hoaineineineineinnn, 3)

Semi - log Function

NP = logB, + B,logQTY + P,logTRP +
B,logDIS +B,logPRC+ B, logMKL + B logSTR + B_logWES
+ B,logCMM + B,logCOP + B, logUND + (3,,10gBGP + p
................... (4)

Double log Function
LogNP = logB, + B,logQTY + PB,logTRP +
B,logDIS +B,logPRC+,logMKL + 3 logSTR + 3 logWES

+ BglogCMM + [?gl)ogCOP +B,,JogUND + f,,10gBGP + p

Where:
NP = Net profit (N)

QTY = Quantity of shrimp produced, processed,
and traded (basket)

TRP =Transportation cost ()

DIS = Distance to the nearest buyer (km)
PRC = price of shrimp/basket (i)

MKL = Market Levy ()

STR = Store rent (N)

WGS =Wages (N)

CMM = Communication (N)

COP = Cost of Packaging ()
UND = Union Dues ()

BGP = Bargaining power (rating from strong to
weak

M = Stochastic Error term
B, = Constant or Intercept term

B,- B,, = Regression co-efficient of respective
variables

RESULTS AND DISCUSSION

The result showed the profitability among shrimp
value chain operators . The different profit earned by
the (producers, processors, marketers). The highest
profit earned by the actors in the shrimp value chain is
the production in Table 1.

Value added in shrimp value chain in the study
area

The result showed the value addition at the different
levels of the value chain the Table.2.

The analysis of variance (Anova) (ANOVA) indicates
that there is significant different at the level of profit
earned by the operators in the shrimp value chain
(producers, processors and marketers). The null
hypothesis which states that there is no significant
difference in the level of profit, in the shrimp value
chain is reject and the alternative hypotheses which
states that there is significant difference in the level
of profitability among operators in the shrimp value
chain is accepted. This finding implies that different
operators perform different functions and as a result
profit earned vary significantly in the value chain.

Table 5 shows the result of the relationship between
dependent variables. Shrimp value chain and the
independent variable. Shrimp value chain. The shrimp
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value chain (quality sold, price, market levy, store rent
and bargaining power). The Linear model was chosen
as the best model because it has highest R? value
of 0.513 (51%). This implies that 51% of variation in
profit earned by operators in shrimp value chain was
explained by the joint effect of the exogenous variables
in the model.

Testing of Hypothesis

H_: The selected social-economic variables do not
have significant effect on the profitability in the shrimp
value chain.

The null hypothesis which states that the selected
socio- economic variables do not have significant effect
on the profitability in shrimp value chain in Delta state
was rejected and the alternative accepted. It indicates
that five (5) selected shrimp operators; quantity sold
(.027) *** (-68992.465), price (033)*** (23439.717), store
rent (015)*** (-015.931), bargaining power (002)***
(68036.162) and union dues (009)*** (42272.222)
showed positive and significant relationship with profit
earned by operators in the shrimp value chain in Delta
state. While market levy paid by operator in the shrimp
value chain showed a negative relationship with the
profit earned by operators in shrimp value chain.

At this point, the results of the statistical significance
of the individual explanatory variables in the model are
discussed as follows.

Quantity Sold

The result of the study showed that quantity sold.
(0.027)*** has a positive and a significant relationship
with profitability of the shrimp value chain in Delta
state. The Bata weight as seen in the Table 5 showed
that quantity sold (with B = 68992.456:P < 0.001) is a
positive predictor of profitability in the value chain.
The positive value of beta coefficient indicates that an
increase in the quality sold will also lead an increase in
profitability in the value chain.

Price

The result of the study showed that price (0.033)***
has a positive and a significant relationship with the
profitability of shrimp value chain in Delta state. The
Beta Weight as seen in the Table 5 showed that price
(with B = 23439.717:P< 0.001) is a positive predictor
of profitability of the value chain. The positive value of
Beta coefficient, indicate that an increase in the price,
price will also lead an increase in the profit earned
by operators in the value chain. Price is an important

Table 1. Distribution of Descriptive statistics of profit among shrimp value operation

Operators Total Mean Min Maximum
Producers N2,803,700 N70,092.50 N22,400 N108,100
Processors 1,450,200 N36,255. N22,800 N65,700
Marketers N107,892 N36,97.30 N10,800 N59,300

Table 2. Distribution of value Addition per basket in shrimp value chain in the study aria

Producers price/basket

—_—

Processor price/basket
N3,000 N3,500

Value added =N500 —» N1000

Marketers price/basket

> N4,500

Table 3: ANOVA Test of Significant Difference in Profit among actors in shrimp value chain

Source of Variation SS df Ms F P-value F crit
Between Groups 4.42E+10 2 2.21E+10 71.10319 6.174E-21**  3.073763
Within Groups 3.64E+10 117 3.11E+08

Total 8.06E+10 119
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Table 4: Constraints in shrimp value chain in Delta state, Nigeria

Variables Total Mid point  Remark
A Inadequate finance 55.7 4.64 Serious
B Inadequate access to market 339 2.82 Not serious
C Low price of shrimp 328 2.73 Not serious
D Lack of fishing inputs 346 2.88 Not serious
E Lack of storage processing facilities 409 3.40 Serious
F Availability of working capital 419 3.49 Serious
G Dictate price based on local market 429 3.59 Serious
H Adulteration 296 2.46 Not serious
I Inadequate government regulatory measure in the value chain 196 1.63 Not serious
J Quality of shrimp supplied in terms of size 313 2.60 Not serious
k Variation and adulteration 355 2.96 Not serious
i Inadequate technology and knowledge transfer also operation 232 1.93 Not serious
m Lack of co-ordination in the value chain 288 2.40 Not serious

a. Inadequate Facilities: The result indicates that inadequate facility is a serious constraint in the study area in
shrimp business. This is so because mid-point (4.64) and is greater than the cut-off (3.00).

b. Inadequate access to Market: The finding indicates that inadequate access to market is not a serious con-
straintin the study area in the shrimp business. This is so because the mid-point is (2.82) and is lesser than the
cut-off (3.00).

C. Low Price of Shrimp: The finding indicates that low price of shrimp is not a serious constraint in the study
area in the shrimp business. This is so because the mid-point is (2.73) and is lesser than the cut-off (3.00).

d. Lack of Fishing Inputs: The result indicate that lack of fishing inputs is not a serious constraint in the study
area in the mid-point is (2.88) and is less than the cut-off (3.00).

e. Lack of Storage Processing Facilities: The result shows that lack of storage processing facilities is a serious
constraint in the study area in the shrimp business. This is so because the mid-point (3.40) and is greater than
the cut-off (3.00).

f. Availability of Working Capital: The result indicate that availability of working capital is a serious constraint
in the shrimp business. This is so because the mid-point is (3.49) and is less than the cut-off (3.00)

g. Dictate Price based on local Market: The result indicate that dictate price based on local market is a serious
constraint in the shrimp business because the mid-point is (3.57) and is greater than (3.00).

h. Adulteration: The result indicates that Adulteration is not a serious constraint in the shrimp business in the
study area, because the mid-point is (2.46) and less than (3.000).

i Inadequate government regulatory Measure in the Value Chain: The finding indicates that inadequate
government regulatory measures in the value chain is not serious constraint in the study area because the
mid-point is (1.63) and is less than (3.00).

je Quality of Shrimp Supplied in term of size: The result indicates that quality of shrimp supplied in terms of
size is not a serious constraint because the mid-point (2.60) and is less than (3.00).

k. Variation and Adulteration: The finding shows that variation and adulteration is not a serious constraint
because the mid-point (2.96) and is less than (3.00).

l. Inadequate Technology and Knowledge Transfer among Operators: The finding indicates that this con-
straint is not serious in the shrimp business because the mid-point is (1.93) and less than (3.00).

m. Lack of Co-ordination in the Value Chain: The finding indicates that lack of co-ordination is not a serious

constraint in the shrimp business in the study area because the mid-point (2.40) and is less than (3.00).

130



Analysis of profitability of shrimp value chain in Delta State, Nigeria

Table 5. Factors that influenced profitability in shrimp value chain

Model Summary

Model R R? Adjusted R? Standard error
Linear .716a 513 .342 12.33936
Semi log .696a 484 329 26741.82096
Double log 677a 458 .296 62505
Linear Sum of square Df Mean of square F Sig
Regression 142740452102 7 2039149315.74 3.007 .025
Residual 13563461575.5 20 678173078.775
27837506788.7 27
Model Unstandardized coefficients Standardized t-cal Sig
coefficient
B Std.Error Beta
(Constant) -165067.824 129847.812 -1.271 218
Quantity sold -68992.456 28846.330 -840 -2.392 .027%*
Price 23439.717 10208.634 .560 2.296 .033**
Market levy -10191.801 41301.807 -058 -2.47 .808
Store rent -53015.931 19994.711 -802 -2.651 .015%*
Bargaining power 68036.162 19047.043 1.311 3.572 .002**
Union dues 42272.222 14489.949 .610 2913 .009%*
a. dependent variable: Net profit
b. predictors: quantity sold, price, market level

store rent, bargaining power

*** = significant at 1%.

component of a marketing plan as it determines firm’s
profit and survival. Consumers tend to buy more from
marketers whose products are cheap. And so, if the
price of the shrimp is too high, consumers tends to
buy less which will turn affect the sales return of the
business. The more flexible, proper and better the
shrimp marketers uses pricing strategy, the higher their
sales revenue.

Store Rent

The result of the study showed that store rent
(0.015)*** has a negative and significant relationship
with the operator’s profit in the shrimp value chain
in Delta state. The beta weight as seen in the Table 5
showed that store rent (With B=-53015.931:P< 0.001)
is a negative predictor of profitability of actors in the
value chain. The negative value of the coefficient

indicates that an increase in the store rent will lead
also a decrease in the profit of actors in shrimp value
chain. Operators should not pay too much on store
rent especially, considering the size of their businesses
because high store rent tends to increase total cost of
doing business thereby reducing net profit earned.

Bargaining Power

The result of the study shows that bargaining
power (0.002)*** has a positive significant relationship
with the profit earned by shrimp value chain operators
in Delta state. The beta weight as seen in Table 5 shows
that Bargaining power (With B = 36.162: P < 0.001) is
a positive predictor of the profitability of actors in
the value chain. The positive value of beta coefficient
indicatesthat36.162% increasein the bargaining power
will lead also a 1% increase in the profitability in the
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shrimp value chain. Bargaining power is an important
economic concept that measures the ability of trading
parties in negotiation to influence each other. It is an
important profit predictor because trading parties with
higher bargaining power enjoys better leverage.

Union Dues

The result of the study showed that union dues
has a positive and significant relationship with the
shrimp operators in the value chain in Delta state. The
beta weight as seen in Table 5 showed that union dues
(with B = 72.222, P < 0.001) is a positive predictor of
profitability of operators in the value chain. It indicates
that an increase in the union dues will also lead an
increase in profit of operators in the shrimp value chain.
Union dues are the cost of membership to belong to
shrimp market union. The dues paid to the union by its
membership help to pay for the cost of their activities,
education or events engaged in by the union members.
Being a member of shrimp market union protects the
operator’s operational existence. Human Resources
Information, (2010) had earlier emphasized thatunion
dues are unreimbursed employee expenses necessary
for union membership maintenance.

CONCLUSION

This study analyzed shrimp value chain in the study
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Abstract: In this study, gastric contents of the medusa Rhizostoma pulmo distributed along the Samsun coast of the Black Sea were investigated
between August 2008 and January 2010. Moreover, the relationship between the umbrella diameter and prey selectivity was determined.
Captured R. pulmo individuals during the sampling period varied from 14.5 to 42.5 cm in umbrella diameter. The largest umbrella diameter
was observed in October in both periods of the present study. Gastric contents of total 231 R. pulmo individuals have been gathered during
the sampling period from all stations. 31 taxa, 10 larvae, 2 nauplii and fish and Copepod eggs from 11 phyla have been identified in the gastric
contents of R. pulmo individuals. It has been detected that, feeding choices of R. pulmo individuals have differentiated and their food count
has increased due to increasing umbrella diameter (according to Spearman rank correlation, r=0.70; p<0.05). According to the gastric content
analyses, the feeding dietary of this species predominantly consists of copepods and dinoflagellates. It has been observed that taxa belonging
to Crustaceans (59 %; Copepods 45.9 %) and Dinoflagellates (15.4 %) were densely present in the gastric contents gathered from R. pulmo
individuals. The Phylum Ciliophora was another abundantly observed group in the gastric content of R. pulmo, with a 7.2 % representation
rate. It was determined that jellyfish have a wide range of nutrition from phytoplankton to fish eggs. The sort of prey and amount of nutrition
in stomach contents increased in parallel with the umbrella size. It is concluded that R. pulmo has important effects on the pelagic zone of the
Black Sea ecosystem.

Keywords: Rhizostoma pulmo, Black Sea, Samsun coasts, jellyfish, gastric content, umbrella

Oz: Bu calismada Karadeniz'in Samsun kiyilari boyunca dagilan Rhizostoma pulmo mediiziiniin mide icerigi Agustos 2008 ile Ocak 2010
arasinda arastirlmistir. Ayrica semsiye capi ve av seciciligi arasindaki iliski belirlenmistir. Ornekleme dénemi boyunca yakalanan R. pulmo
bireylerinin semsiye capi 14,5 ila 42,5 cm arasinda degismistir. En blyik semsiye capi, bu calismanin her iki doneminde de Ekim ayinda
gozlenmistir. Ornekleme déneminde tiim istasyonlardan toplam 231 R. pulmo bireylerinin mide icerikleri toplanmistir. R. pulmo bireylerin mide
iceriginde 31 takson, 10 larva, 2 adet nauplii ve 11 adet filumdan balik ve Copepod yumurtalari tespit edilmistir. R. pulmo bireylerin beslenme
tercihlerinin farkllastigi ve artan semsiye ¢apina gore besin sayisinin arttigi tespit edilmistir (Spearman rank korelasyonuna gore, r = 0,70;
p <0,05). Mide icerik analizlerine gore, bu turin beslenme rejimleri agirlikh olarak Kopepod ve Dinoflagellatlardan olusmaktadir. R. pulmo
bireylerden alinan mide iceriginde Kabuklulara (% 59; Kopepodlarin payi % 45,9) ve Dinoflagellatlara (% 15,4) ait taksonlarin yogun olarak
bulundugu gézlenmistir. Ciliophora filumu, R. Pulmo tiriiniin mide muhtevasinda,% 7,2lik bir temsil orani ile bol miktarda bulunan diger bir
grubu olusturmustur. Denizanasinin, fitoplanktondan balik yumurtasina kadar genis bir beslenme araligina sahip oldugu belirlenmistir. Mide
icerigindeki av tiirli ve besin miktari, semsiye buylkligune paralel olarak artmistir. R. pulmo tiiriniin Karadeniz ekosisteminin pelajik bolgesi
lizerinde 6nemli etkileri oldugu sonucuna variimistir.

Anahtar kelimeler: Rhizostoma pulmo, Karadeniz, Samsun kiyilari, denizanasi, mide icerigi, semsiye
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INTRODUCTION

The Black Sea ecosystem is the youngest and
dynamic ecosystem among the semi enclosed seas in
the Atlantic basin (Tokarev and Shulman, 2007) and
could be characterized with very low environmental
capacity due to its very thin aerobic biotic layer
(Proceedings of the 39" European Marine Biology
Symposium, held in Genoa, Italy, 21-24 July 2004, 2007).
The Black Sea, as being a semi-closed sea, gives the
coast to six countries and has a popular status due to its
commercial significance and economic potential. The
main problems of the Black Sea such as anthropogenic
pollution, eutrophication, overfishing and the presence
of invasive species, and also climate change make this
unique ecosystem unpredictable and unstable in the
long term (Sezgin et al., 2010; Bat, 2014; Bat and Ozkan,
2015; Bat, 2017).

While the Black Sea is characterized as a highly
productive ecosystem at all trophic levels until the
middle of 1970s, it was degraded to low diversity
that was dominated by gelatinous species in 1990s
(Shiganova, 1998; Bat et al., 2011). The number of
gelatinous species in the Black Sea ecosystem was
reported to be seven (Satilmis et al, 2006; Oztiirk
et al, 2011). However, recent studies indicate that
this is eight (Isinibilir and Yilmaz, 2017; Isinibilir et al.,
2017). R. pulmo, the biggest gelatinous species in the
Black Sea (Golemansky, 2007), was observed at high
numbers at the Northwestern Black Sea shores during
late 1960s and early 1970s. Then, the population of R.
pulmo decreased between 1973 and 1974 gradually.
For the temporal and spatial records of Rhizostoma
species, irregular distribution, gross aggregation
or blooms have been observed (Lilley et al, 2009).
It is widely distributed all over the world oceans,
including the Northern and Southern Atlantic Ocean,
the Mediterranean Sea, Aegean Sea, Sea of Marmara,
the Black Sea, and the Red Sea (“Marine Species
Identification Portal : Rhizostoma pulmo,” 2011). R.
pulmo is seen at all the coasts of the Mediterranean Sea
and the Black Sea (Mariottini and Pane, 2010), whereas
there are a few studies available on the distribution of
R. pulmo at the Southern Black Sea. The deteriorating
marine ecosystems, especially coastal waters, have
favorable conditions for the excessive increase of
jellyfish populations. Eutrophic processes depending
on pollution, and rarity or absence of predator species
feeding on jellyfishes make these species visible
(Parsons and Lalli, 2002). Trophic process of jellyfishes
is quite complex. Among pelagic consumer species,
jellyfishes could change the food web completely
when they reproduce excessively. The Black Sea is one
of seas which exposed to the most dramatic changes
in terms of jellyfish (Mutlu, 2001). The fall in the yield
of anchovy in parallel with introducing of jellyfish to

the ecosystem in 1980’s, is one of the best examples
of this problem. Thereafter, after introduction to the
Black sea ecosystem of Beroe ovata, which is the other
invasive species, this ctenophore has play an effective
role in control of the Mnemiopsis leidyi populations
(Svetlichny et al., 2004; Gordina et al., 2005; Anninsky et
al., 2005; Finenko et al., 2006).

Determining of the status in food web
comprehensively of R. pulmo, which is one of archaic
and dominant species in the Black Sea, will contribute
to understanding the presence state of the ecosystem
as a whole, and to the efforts of future planning.

The main aim of the present study was to determine
the possible effects of R. pulmo on pelagic community
by identifying its stomach content.

In the present study nutrition regime of R. pulmo
found at the Samsun coasts of the Black Sea was
investigated.

MATERIAL AND METHODS

R. pulmo, commonly known as the barrel jellyfish,
the dustbin-lid jellyfish or the frilly-mouthed jellyfish,
is a scyphomedusae in the family Rhizostomatidae. The
sampling of the jellyfish was carried out during cruises
of a commercial vessel from August 2008 to January
2010 (excluding January, February, March, Aril, May and
June 2009) from Samsun coasts of the Black Sea, Turkey
(Figure 1). The samples were collected from 6 stations
totally including Yesilirmak and Kizilirmak catchments.

The samples were collected during daytime with
3 replicates of vertical and horizontal hauls by using
plankton net (mesh size= 1T mm, mouth diameter =80
cm, length= 3 m). The samples were hauled from 1-25
m in depth by plankton net. After dissecting of mouth
arm of collecting jellyfish by a blade, the umbrella
was deposited on a flat lath and its diameter was
measured. Samples were then preserved in borax-
buffered formalin solution (final concentration 4%)
until laboratory analysis. The temperature values of
surface water at each station were measured by Sinar
brand mercury thermometer.

Preparation of the Stomach Content: The
stomach content was achieved by taking the fluid of
stomach by an injector. For this aim, the oral arms were
taken together with oral clubs around manubrium
(oral cavity). Additionally, the fluid on gonads located
around the stomach cavity and in oral arms was taken
by the injector. Therefore it was implemented only
on oral arms of individuals with a large umbrella in
diameter (Hyslop, 1980). Collected gastric fluids of all
medusa were transferred into 5% buffered formalin
and then the remains in these fluids were examined
under a NIKON model stereomicroscope and counted.
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Figure 1. Location of monthly sampling stations along
Samsun coasts between April 2008 and March 2010. The
stations are represented with roman numbers

Statistical evaluation of morphological
characters and digestive physiology data: SPSS
v25 packet program was used to evaluation of
morphological characters and digestive physiology
data. Spearman’s rank correlation and Pearson’s
correlation were used to compare data obtaining from
R. pulmo samplings.

highest sea-water temperature was determined during
the sampling period was 27.1 °C in August 2009, while
the lowest temperature was measured as 7.2 °C in
January 2009. There was no significant differences
in terms of temperature values between sampling
stations with respect to months (P>0.05).

The Umbrella diameter of Rhizostoma pulmo by
months: The umbrella diameter of 696 jellyfish trapped
throughout the sampling period varied from 14.5 to
425 cm (Table 1 and Figure 2). The mean umbrella
diameters of R. pulmo individuals who start appearing
in the end of summer varied between months during
sampling period. The mean umbrella diameters of R.
pulmo individuals were 23 cm in August 2008, while
it reached to 26 cm in October 2008. Similarly, the
umbrella diameter, which averaged 21 cm in July
2009, increased to 27 cm in October 2009. The mean of
umbrella diameter reached the peak level in October,
and then decreased toward the winter season when
they disappeared.

Table 1. The highest and lowest umbrella diameter and the weight of collected jellyfish by months

The umbrella diameter (cm) Weight (g) The The
number  number
R. pulmo of of empty
sampled stomach
The The Mean The The Mean stomach
lowest highest lowest highest content
Aug. ‘08 14.5 29.2 22.93.1 350 2.000 1.100400 23 1
Sep. ‘08 19.3 27.4 23.52.3 620 1.670 1.100300 10 0
Oct. '08 19.7 38.6 26.14.7 710 4.370 1.600800 21 1
Nov. ‘08 18.2 32.3 24.13.4 680 2.220 1.200400 15 1
Dec. '08 18.0 29.0 23.22.9 670 2.060 1.000300 17 1
Jul. 09 18.5 26.2 21.02.1 720 1.430 900200 21 0
Aug.’09 16.0 33.6 22.22.8 400 2.880 1.000300 23 2
Sep. ‘09 19.0 37.6 25.64.5 760 3.870 1.500700 27 3
Oct. '09 16.8 42.5 27.84.5 350 4.730 1.800800 24 0
Nov. ‘09 14.9 34.6 23.93.3 380 3.010 1.200400 25 4
Dec. ‘09 19.4 27.0 22.82.2 770 1.840 1.200500 17 3
Jan. 10 21.3 314 25.33.4 750 2.530 1.400600 8 0
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Gastric fluid results: During the study period,
stomach contents of a total of 231 jellyfish were
obtained. A total of 16 stomach contents couldn’t be
evaluated since they were empty. A total of 31 taxa
belonging to 10 larvae, 2 Nauplii and fish and copepod
eggs were identified in all the stomach contents of
jellyfish (Table 2). The stomach content consisted of 31
taxa, larvae and eggs (Figure 3). The stomach contents
were varied highly by seasons on spatial and temporal
scales. Also, it was determined that the food preferences
varied depending on the stomach diameter and, the
number of food type increased. The total number of
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Figure 2. Mean Bell diameter frequency of captured jellyfish between
August 2008 and January 2010 from Samsun coasts of the Black Sea, Turkey
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Table 2. The groups determined in the stomach content of

the jellyfish

Phylum: Dinoflagellata

Phylum: Annelida

Ceratium fusus

Ceratium tripos
Gonyaulax sp.
Neoceratium furca
Noctulica scintillans
Prorocentrum micans
Protoperidinium divergens
Protoperidinium sp.
Protoperidinium conicum
Phylum: Ochrophyta
Achnantes sp.
Chaetoceros sp.
Conscinodiscus spp.
Pseudosolenia calcaravis
Phylum: Ciliophora
Favella spp.

Tintinnopsis spp.
Phylum: Cnidaria
Actinula larvae

Phylum: Chaetognatha
Sagitta sp.

Phylum: Bryozoa
Cyphonautes larvae
Phylum: Rotifera
Asplancha sp

Polyyartha sp.
Trichocerca spp.
Phylum: Mollusca
Bivalves larvae

Gastropod larvae

Class: Polychaeta
Polychaete larvae
Planktonic Polychaete
Phylum: Arthropoda
Sub phylum: Crustacea
Class: Maxillopoda
Sub class: Copepoda
Acartia tonsa
Centropages ponticus
Oithona brevicornis
Copepoda nauplii
Copepodit

Copepods eggs

Sub class: Thecostraca
Infra class: Cirripedia
Cirripedia nauplius
Cypris larvae

Class: Malacostraca
Shrimp larvae

Crab zoea larvae

Class : Cladocera
Evadne spinifera

Penilia avirostris

Podon sp.

Phylum: Chordata
Fish eggs

Sub phylum: Tunicate

Tunicate larvae

In the analysis of stomach content, it was
established that crustaceans was the most abundant
group with 17.974 representative samples and 59.6%
rate. The second group was dinoflagellates with a
representation rate of 15.4%. N. furca was the most
encountered species (Figure 5). Acartia tonsa and
Oithona brevicornis were the most intensive species
among the copepods. However, Centropages ponticus
was the only species found in stomach of the jellyfish
collected from Kizilirmak Delta (V. station).

Larvae of Bivalvia were another abundant group
that was encountered throughout the study period.
Shrimp larvae, tunicate and crab zoea larvae, Oikopleura
sp., Sagitta sp., Noctulica scintillans and fish eggs were
observed at a low rate. Copepod species and the
individuals of N. furca were encountered frequently in
the stomach content analysis. Copepods were mostly
recorded in October, and the number of copepod
individuals was 3.245 in stomach content of jellyfishes
caught in October 2009.

The Relationships between the Stomach
Content of R. pulmo and the Umbrella Diameter:
The distribution of the stomach contents according
to umbrella diameter was not homogenous. The total
number of prey per gastric sac varied proportionally
with umbrella diameter. The highest prey amount
per gastric sac of jellyfish was recorded to be as 1.164
and this number was obtained from jellyfish with an
umbrella diameter of 42.5 cm. This diameter was also
the largest one that was observed among the sampling
period. The smallest umbrella diameter found among
the individuals was 16.5 cm and the total prey number
in this sample was 61. Pearson Correlation showed that
the relationship between the stomach content and
umbrella diameter was r=0.68 and this relationship
was significant statically at p<0.0001. According to this
result of, there was a strong relation between umbrella
diameter and the total number of the organisms
found in the stomach content (Table 3 and Figure 6).

There was a strong correlation between umbrella
diameter and species richness of the stomach content.
Representing this relationship statistically, Spearman
Rank Correlation was r=0.94, and it was significant at
p<0.0001 (Table 4).
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800
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Figure 6. Relationship between umbrella diameter and
total number the organisms in stomach. The regression
line “fitted to” the scatterplot of values shown figure 4
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Table 3. The statics relationship between umbrella diameter and the number of organisms detecting in

stomach content

Correlations

ub TO
Umbrella Diameter Pearson Correlation 1 687"
Sig. (2-tailed) .000
N 215 215
Total number of the organisms Pearson Correlation 687" 1
Sig. (2-tailed) .000
per stomach N 215 215

**_Correlation is significant at the 0.01 level (2-tailed). UD: Umbrella diameter (cm), TO: total number of organisms.

Table 4. The correlation between the types of groups identified in the stomach contents and the diameters of the

umbrella

Correlations

Spearman’s rho MUD
Sig. (2-tailed)

N

SP Correlation Coefficient

Sig. (2-tailed)
N

Correlation Coefficient

Umbrella Diameter Species Richness

1.000 946"

.000

19 19

.946™ 1.000
.000

19 19

**_Correlation is significant at the 0.01 level (2-tailed). MUD: Mean Umbrella diameter (cm), SP: species

richness

The species richness was 7.7 per individual having
an umbrella diameter of 19 cm, while the individuals
of R. pulmo with an umbrella diameter of 42.5 cm
represented the richest group in terms of stomach
content containing 28 different food groups . Although
diatoms, dinoflagellates, copepods, cladocerans,
rotifers and molluscs could be encountered in stomach
content of the individuals with all umbrella diameters,
Oikopleura sp. (Appendecularia) was encountered
only in stomach of the specimens having a diameter
>25 cm; Acartia tonsa, Sagitta sp. (Chaetognatha), N.
scintillans (Dinoflagellata) and tunicate larvae were
found only in stomach of the specimens having a
diameter >26 cm; crabs and fish eggs (Chordata) were
observed in diameter groups =27 cm whereas the
shrimp larvae (Crustaceae) were found in stomach
content of the jellyfish with a diameter >31-32 cm.
Oithona brevicornis from Copepoda was observed in all
umbrella diameters, and on the contrary Centropages
ponticus was observed only in specimens with a
diameter of 19 cm.

DISCUSSIONS AND CONCLUSIONS

The nutrition regime of R. pulmo is important for
evaluating the effect of jellyfish on the ecosystem.
Jellyfish may occupy an important trophic level
in energy flow (Lilley et al, 2009). Increasing
eutrophication and differentiation of nutrition
levels cause increase in abundance and biomass of
particularly jellyfish. A few data are available on the
effect of nutrition regime of medusa on pelagic food
web. The study carried out by Pérez-Ruzafa et al. (2002)
on the distribution and the nutrition regime of medusa
is one of the most important studies up to date. Oztiirk
and Topaloglu (2011) found juvenile sardines and
other fish in the stomach of medusa obtained from the
Aegean Seain 1973. According to that a total of 19 fish
eggs were recorded in the stomach content of R. pulmo
and no adult fish were found. Mayer (1910) stated that
medusa cover the small animals with mucus between
their oral arms and transfer the food to stomach cavity
by channels of oral arms. It was observed that fish cubs
with an approximate length of 4 cm were covered by
mucus among the oral arms of two jellyfish at station
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Il in October 2008 and Station IV in December 2009,
respectively and they were photographed.

Pérez-Ruzafa et al. (2002) reported in their stomach
content analysis that the jellyfish fed dominantly on
large diatoms (62.4%). Tintinnids were the second
group in stomach contents. The other groups were
veliger larvae and copepods with a representation
rate of 6% and 3.8%, respectively (Pérez-Ruzafa et al,,
2002). In stomach contents of jellyfish that were caught
along Samsun coasts, crustaceans (59%), copepods
(45.9%) and dinoflagellates (15.4%) were found to be
abundant. Another frequently observed group was
ciliophorans (7.2%).

Zooplankton have a vital role in network of sea
(Chang et al,, 2009). They are the basic consumer of
primer production, and food source for organisms
that are presented in higher trophic levels and having
economical value (Kovalev et al, 1999). Among
zooplankton, copepods are the most represented
group both quantitatively and qualitatively and share
an important part in holoplankton (Sever, 2009). In
addition to Acartia tonsa, Centropages ponticus and
Oithona brevicornis, nauplii and copepod eggs are
the most abundant crustacean groups. A. tonsa is
distributed around estuarine and coastal areas where
the nutrient concentrations are high (Paffenhéfer and
Stearns, 1988). Individuals of A. tonsa were found in
stomach contents of samples obtained from station V
and VI around Kizilirmak and Yesilirmak. Acartia species
could play a key role in the relationships of food web
since they feed on ciliates and also serve as competitors
to ciliates by consuming to phytoplankton (Marcus,
2004). They have a wide range of feeding regime and
consume phytoplankton at first preference but in most
of the studies it was reported that they also consume
ciliates, dinoflagellates, rotifers, and Copepods (Gifford
and Dagg, 1988; Marcus and Wilcox, 2007). A. tonsa
which feed on organisms constituting the diet of
R. pulmo both compete with jellyfish and serve as
a nutrient for him. Another species encountered in
stomach content of jellyfish was O. brevicornis which
has been firstly recorded in Sevastopol harbor of the
Northern Black Sea in 2001 (Gubanova and Altukhov,
2007). It has been estimated that this species might
have come to the Sevastopol harbor by ballast water
of ships (Gubanova and Altukhov, 2007; Selifonova,
2009; Zvyagintsev and Selifonova, 2010). Oithona
nana, a settled copepod species, disappeared from
the available community due to excessive grazing
on plankton by M. leidyi which is an invasive jellyfish
species and introduced to the Black Sea ecosystem
after 1980’s (Gubanova et al., 2014). Subsequent
introduction of B. ovata, which is a predator of M.
leidyi (Svetlichny et al., 2004; Anninsky et al., 2005) to
the ecosystem and disappearance of O. nana from

the community resulted in increase of O. brevicornis,
a species which resemble O. nana in its ecological
features (Gubanova and Altukhov, 2007). The highest
abundance of O. brevicornis in Novorossisk harbor was
observed in October 2006 (Gubanova and Altukhov,
2007; Selifonova, 2009). This result has been consistent
with the data recorded in October during which the
highest abundance and biomass values of jellyfish were
observed. Similarly, the findings of Birinci Ozdemir et
al. (2018) support this. Also, the results obtained from
zooplankton samplings supported this data (Ustiin
et al., 2018). Selifonova (2009) determined that 50%
of the female individuals had egg sacs in samples of
October 2006 when it was the most abundant. These
findings provide opportunities to explain the causes of
copepod eggs and Nauplius at the high representative
level in the stomach content of jellyfish at October and
November.

The eutrophication process has accelerated due
to the decrease of silicon flow to the sea as a result of
dams constructed on rivers which dumped into the
Black Sea and the increase of nitrogen and phosphorus
introduction due to anthropogenic activities (Zaitsev
and Mamaev, 1995; Borysova et al, 2005; Baytut
et al, 2010). Increased nitrogen (N) and decreased
silicon (Si) (or both decreased) and decreased Si/N
caused changes in the composition of phytoplankton
species in the ecosystem. Therefore, diatoms were
replaced by coccolithophores and dinoflagellates
that were dominant in phytoplankton community
(Humborg et al., 1997; Rabalais, 2009). The other
factor which strengthened the competition success
of the dinoflagellate species is that they have vertical
migration ability to waters rich in nutrient values if the
values decrease. Copepods prefer dinoflagellates as
food rather than diatoms because they are nutritious,
provide high egg production and support nest success
(Kleppel et al., 1991; Vehmaa et al., 2011). During the
study period, the stomach content of jellyfish was
composed mostly of copepods and dinoflagellates. It
was determined that dinoflagellates and zooplankton
showed abundant distribution within the area where
the jellyfish were recorded. The data on plankton could
explain the cause of abundant presence of N. furca and
Ceratium species in the stomach content of jellyfish.

Ceratium species (Dinoflagellates) could exist
characteristically throughout the year. The water
temperature effects the distribution and reproduction
period of Ceratium species (Baek et al, 2008).
N. furca was the most abundant species among
Dinoflagellates. Ceratium tripos was the second most
observed Dinoflagellate species. It was determined
that the number of consumed dinoflagellate species
per individuals of R. pulmo decreased in parallel
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to decreasing water temperature. The relationship
between the number of dinoflagellates in the stomach
content and the water temperature for the two
study periods was r=0.90, p<0.05 and r=0.7, p<0.05
(Spearman Rank Correlation), respectively, and a
strong positive relation was found between these two
variables.

Pérez-Ruzafa et al. (2002) determined in their
study that the jellyfish fed mainly on large diatoms
such as Asterionella and Coscinodiscus. Diatom species
determined in the present study have a widespread
distribution in the world. On the contrary of the
study carried out by Pérez-Ruzafa et al. (2002), which
established the representation rate of diatoms as
62.4%, the percentage of diatoms in our study was
as low as 3.8% along the research period. The third
food group determined in the stomach content of
jellyfish was composed of the members of the phylum
Ciliophora (Favella spp. and Tintinnopsis spp.). In the
study of Pérez-Ruzafa et al. (2002), Tintinnids were the
second important food group for jellyfish.

Identifications of large diatoms and Tintinnids in
the stomach content of jellyfish supported the idea
that there was a moderately eutrophic food web based
on large phytoplankton and an oligotrophic food web
based on small particles in Mar Menor Lagoon. It was
stated that the large jellyfish controlled the food web
from top to bottom their feeding habits (large diatoms,
Ciliates, Veliger larvae and Copepods) in Mar Menor
Lagoon, and they had a direct effect on nutrient input
of the lagoon by removing the large diatoms, and
they could reduce the predation pressure on small
phytoplankton by removing ciliates and copepods.
Also, it was presumed that the jellyfish could be a
control agent on the result of eutrophication process
from top to bottom controlling the food web (Pérez-
Ruzafa et al., 2002).

R. pulmo could digest any organism as small as
enough to pass through its mouth opening (Russel,
1970). It was determined that the food groups
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Abstract: The aim of this study is to analyze the barotrauma treatment performance of different fish release devices and its effects on different
fishing operations. Experiments were carried out between September 2017 and April 2018 in the Iskenderun Bay, located in the Eastern
Mediterranean. Fishing Release Hook (FRH), Fish Release Clamp (FRC) and Fish Release Basket (FRB) were tested in three different fishing
activities, which are longline, hand line and bottom trawl fishery, respectively for Epinephelus aeneus, Epinephelus costae and Nemipterus randalli.
They were released into the sea after fishing operations. Study results showed that fish release devices were very effective for barotrauma
treatment. The use of FRB is suitable for bottom trawl fishing, while the use of FRH and FRC is more ergonomic in longline and hand line fishery.

Keywords: Fish release devices, barotrauma treatment, trawl, longline, hand line

0z: Bu calismanin amaci, farkl balik birakma takimlarinin barotravma tedavi performansini ve farkli balikcilik operasyonlarina etkilerini analiz
etmektir. Calisma, Eyliil 2017 ile Nisan 2018 arasinda Dogu Akdenizde yer alan iskenderun Kérfezinde gerceklestiriimistir. Bu ¢alismada,
parakete, olta ve dip trol balik¢ihgi olmak Gzere g farkl balikcilik faaliyetinde Balik Birakma Oltasi (BBO), Balik Birakma Kiskaci (BBK) ve Balik
Birakma Sepeti (BBS) olmak Uzere (i¢ adet balik birakma takimi kullanilmistir. Epinephelus aeneus, Epinephelus costae ve Nemipterus randalli
tlrlerinin bireyleri balik¢ilik operasyonlarindan sonra denize birakilmistir. Calisma sonuglari balik birakma takimlarinin barotravma tedavisi icin
cok etkili oldugunu gostermistir. BBS kullanimi dip trol avciligina uygunken BBO ve BBK ise parakete ve olta balikgiliginda daha kullanishdir.

Anahtar kelimeler: Balik birakma takimlari, barotravma tedavisi trol, parakete, olta

INTRODUCTION

Developing fishing technology is an important
issue for ecological sustainability (Prellezo and Curtin,
2015). The mitigation of non-target catch and the
determination of its effects cover an important part of
fishing technology researches (Cooke et al., 2016; Cook

based fisheries (Long et al., 2015; Kenny et al., 2018;
Simsek, 2018). In this regards, Many studies have been
carried out to reduce the capture of unwanted species
during fishing operations (Simsek and Demirci, 2016;
Demirci and Ulas, 2017; Ulas et al.,, 2017; Simsek, 2018;
Simsek and Demirci, 2018). However, nowadays there

et al,, 2019). The non-target catch involves the capture
of fully banned by marine species and small species of
economic targets that they are mostly under minimum
legal catch size (Lloret et al., 2018; Simsek and Demirci,
2018; Karp et al.,, 2019).

The concept of discard mitigation shows
sustainability in the use of resources as ecosystem-

are catching of non-target catches in both recreational
and commercial fishing (Pauly and Zeller, 2016; Zeller et
al., 2018). The amount of these species is estimated to
be 7 million tons (Kelleher, 2005). It has been reported
that the discoloration of trawl fishing in Iskenderun Bay
varies between 30% and 70% (Demirci, 2003). it was
thought that these discarded species could survive

© Published by Ege University Faculty of Fisheries, lzmir, Turkey
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depending on region, depth, duration, etc. (Saygu,
2011; Demirci et al., 2012; Simsek, 2012; Saygu and
Deval, 2014; Simsek, 2018; Simsek and Demirci, 2018).

Release of non-target species on board leads to
some controversy between managers and researchers
(Johnsen and Eliasen, 2011; Condie et al., 2014; Lloret
et al, 2018; Karp et al, 2019). The European Union
has started to implement a discard management
plan, which will limit the release of sea creatures into
the sea by identifying non-target catch composition
(Damalas, 2015: Uhlmann et al., 2019). This implement
does not want the discarded catch species into the
sea after commercial fishing activities; instead, it is
recommended that fishermen use more selective
catching means. Although selective fishing gears have
used in all fisheries, non-target catch will always be
present, therefore, the live return of these discarded
marine individuals to the sea seen as the most plausible
method, especially fragile fish stock structures for
species (Koslow et al., 2000; Mace, 2001; Gislason, 2003).

When considering the stress effect of the fishing
operation on discarded fish species, it has necessary to
reduce the effect as much as possible in the sea. Thus,
the survival rates for many discarded fish species are
over 50% (Simsek, 2012; Demirci and Simsek, 2018).
However, for some fish species, additional applications
are required especially for the demersal fish species
with enlarged swim bladder (Simsek and Demirci,
2018). These fish species passed quickly from the
natural depth to the surface of the water. Therefore,
these fish species have exposed to barotrauma.

Barotrauma is caused by the expansion of gas
bubbles in the fish body due to the sudden pressure
drop during the fishing operations. Depending on the
severity of this trauma, bleeding in the internal organs
of the body, the outflow of the eyes and pushing
the stomach towards the mouth or even exiting for
enlarged swim bladder. In this case even if a fish is
released into the sea, it cannot move normally and
cannot get deep and stays on the surface of the sea like
a balloon (Ulug, 2014).

Barotrauma is intended to help fish return to
normal swimming ability as soon as possible. Two
methods have been used so far; (1) removal of excess
gas pressure from the fish swim bladder and (2)
releasing the external environment of the fish by re-
pressurization by dipping.

In recent years, there have been some examples
of application in the field of barotrauma treatment in
fisheries (Simsek, 2018). The most common and old
method is to remove the gas y puncturing the fish
from the outside of the swim bladder with a pointed
needle. However, this application not only provides
rapid recovery of the air sac of the fish but also does

not produce the desired result in the eyes and other
body cavities. In addition, it is suggested that a surgical
application may cause secondary problems.

A hollow needle has the most commonly used
method to sink into the swim bladder from the back
muscles to expel the expanded gases, which are grown
up as a result of the involuntary and rapid coming to
the sea surface. This method was controversial because
it was a surgical procedure and the achievements
have been different from the species (Wilde, 2009).
Moreover, the studies conducted by Campbell et al.
2014 and Wilde (2009) have formed discussions about
the implementation of this method. Wilde (2009)
argues that the potential for damaging organs and the
likelihood of further tearing of the tissue associated
with perforation from the edge of the fish are more
severe than the positive effects. However, he showed
that the death caused by the use of this method was
low and suggested that there was a healing method
(Wilson and Burns, 1996; Nguyen et al., 2009; McLennan
et al., 2014).

Fish release devices are much more effective than
venting needle because the only evacuation did not
complete the gas in the fish-swimming bladder, and
quickly returned the gases to the appropriate pressure
levels (Butcher et al, 2012). Hyperbaric artificial
recompression and field research, which form the basis
of this method, has been shown to be more effective
in the treatment of barotrauma symptoms (Roach et
al.,, 2011; Pribyl et al., 2012; Drumbhiller et al., 2014). The
use of fish release devices eliminates the possibility
of unwanted organ puncture and tissue damage in
barotrauma treatment. These devices are generally
composed of reverse basket, weighted clamp with
clamp, grooved fishing rod or weighted cages with
pressure increase. These methods are summarized, the
fish placed in systems are reduced to the appropriate
depth and they are provided to exit from these cages.
In another way, the fish is lowered to the required
depth by means of the grapple or needle from the chin
section and this point also recovers the fish jaw that
regains its ability to swim again (Stephensona et al.,
2010; Demirci et al., 2013; Ulug, 2014; Brownscombe et
al., 2017).

Iskenderun Bay has an important fishing area in
the Mediterranean, where many commercial fishing
methods take place. In addition, intensive recreational
fishing activities have carried out in the region with
angler fishing (Demirci and Arslantas, 2018). In this
region, the release of individuals in the form of
barotrauma is necessary for both commercial fishing
andrecreational fishing activities on the sea. Depending
on species diversity, there are a lot of unwanted species
in the Iskenderun Bay fishery (Mavruk and Avsar, 2008).
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White grouper Epinephelus aeneus and Dusky grouper
Epinephelus marginatus which have been protected
until 2020, are unintentionally caught in many fishing
methods. It is a legal obligation to release these species
into the sea after the fishing operation. However, these
and other grouper species are deeply caught and most
barotrauma when they come to the surface (Runde
and Buckel, 2018). Due to the sudden pressure drop,
barotrauma of these species shows the signs of swelling
of the air sac, coming into the mouth and swelling of
the eyeballs (Simsek and Demirci, 2018). When a fish in
this state is released to the sea, it cannot be immersed
in water and cannot sustain its vitality (Demirci et al.,
2013; Ulug, 2014).

In this study, three different release devices were
analyzed by field trials and presented to fishermen.
For these analyzes, the fish exposed to barotrauma
releasing experiments were carried out with long
line, hand line and trawl fishery in the Iskenderun
Bay. At the end of this presentation and applications,
fishingreturns were evaluated.

MATERIALS AND METHODS

In this study, release trails were made for Randall’s
threadfin bream, White grouper and Gold blotch
grouper species with Fishing Release Hook (FRH)
(Figure 1), Fish Release Clamp (FRC) (Figure 2) and Fish
Release Basket (FRB) Figure 3.

FRH includes two systems for release more than
one fish at the same time, by using hook or multiple
hooks. The tool consists of two sections, which have
a straight flexible, robust, curved hook and the main
stem and lead weight. This tool components made of
simple, cost-effective and easily available.

The FRC can be made of rigid plastic or metal
products, a set of clamps on the main body, and the
other part of this clamp is movable. These pincers were
attached to the fish in the barotrauma by fish chins in
the release deeper. The deeper layer weight required
to squeeze the fish’'s chin was adjusted to the size of
the fish.

(A)

(B)

Figure 1. The Scheme of Fish Release Hook (FRH) (A: Use in releasing several fishes at the same time,
B; Tool used in releasing a fish, 1: main body, 2: body-lashing ring, 3: needles of different size, 4: spring

crimp, 5: lead)
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Figure 3. The Scheme of Fish Release Basket (FRB)
(1; chrome steel frame, 2; connecting ropes, 3; part,
4; body connecting ropes, 5; main size, 6; extra
weight for attaching holes)

Figure 2. The Scheme of Fish Release Clamp (FRC)
(1; main body, 2; movable clamp arm mounted on
the main body, 3; steel rope, 4; lead)

The FRB, originally developed by nets as a mesh bag e Attaching the release device to fish in

or fish bag, was dropped into the sea. It is important to barotrauma (F; Fitting)
select the mesh material, size and design, in order to «  Hanging the fish from the boat to the water

prevent from damage fishes or escapees (RP; Releasing Procedures)

It was tried to leave these fish in the form of * Fish exposed to barotrauma immersing to

barotrauma to a depth of 30 meters with thisequipment depth (I; Immerse)
after were Caught ﬁSh by tran, |Ong ||ne and hand I|ne . F|Sh at the bottom of the water barotrauma

in the Iskenderun Bay. Because, it is reported that the  recovered from the release device (FE; Fish Escaping)
increase in the pressure at this depth of barotrauma
treatment has rapid and effective results (Simsek, 2018;

Demirci et al., 2018; Simsek and Demirci, 2018).
RESULT AND DISCUSSION

While the fishes were released with these devices,

video recording with the underwater cameras were Six attempts were made on the two sea expeditions

done during the operations on the ship. According to N trawl fishing. In these experiments 30 individual

fish species and sizes, these records were evaluated ~©f Randall’s threadfin bream, 8 individual of white

and compared as a Positive and negative aspects at six ~ 9rouper and 12 individual of gold blotch groupers were

points; successfully release to 28 meters deep with 30 FRBs,

and all were recorded on video with in a healthy swim.

. The images of these release trials were shown in Figure

Cost and feasibility of the team (C; Cost and 4 The FRB was not considered for the trawl-fishing

vessel as the deck level of the ship was not suitable for
its height above the sea surface.

Feasibility)
» Team portability on board (T; Transport)
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0 meter / 40 second

20 meter / 60 second

28 meter / 80 second

Figure 4. Images of the experimental of the white groupers and Randall’s threadfin bream individuals with

barotrauma after the trawl fishing with the FRB

Table 1. The FRB with different species and sizes in the form of barotrauma after trawl fishing

Mean Rel Rel Result
Fish Species Number Length Deeper Hauling
(cm) (meter) (second) (%)
Randall’s threadfin bream 30 15.05 28 100 100
White grouper 8 23.98 28 120 100
Gold blotch grouper 12 20.68 28 120 100

FRH and FRC experimental releasing were
conducted in the fish caught by long line and the
hand line. In these FRH trials, 10 individual of Randall’s
threadfin bream, 5 individual of white grouper and 6
individual of gold blotch grouper were releasing, while
in FRC trials 12 individual of Randall’s threadfin bream,
4 individual of white grouper and 5 individual of gold
blotch grouper were releasing in the dip sea (30 m). It
was not possible to get rid of the fish fishing with FRH.
However, when the lead weight was used more with
the FRC, the fish could not be recovered from the device
even though the fish body form had recovered from
barotrauma. In this unfavorable case, the fish sample
was back to the surface again when it returned to the
devices. Therefore; it was concluded that appropriate
weight selection is required for fish species and size
when using FRC for barotrauma fish releasing. In these
FRC trials, it was found that a maximum weight of half

kg was sufficient for the evaluation between the fish
size and the release weight. Results of FRC is given in
Table 3. The maximum released fish weight in these
trials is 700 g, in this context: the weight of the fish
should be more than half weight of the fish, but not
exceed the weight of the fish. In other words, it is not
possible to get rid of 500 g lead weight, which is widely
used for 200 g fish. The appearance of White grouper
and Gold blotch grouper during releasing with FRC is
given in Figure 5 and Figure 6, respectively.

Another point to be considered in the use of FRC is
the fish was attached to the devices. In this study, claws
were attached to the upper and lower chin. Attachment
of the chin to the uppers gave more positive results
than the lover chin. Other important considerations
were the sharpness and suitability of the size of the
clamp to the fish mouth.
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Figure 5. Release of the white grouper in the form of barotravma deeper, recovery and self-recovery of fish (a:
Lowering, b: Barotrauma recovery, c: rescue effort and d: rescue)

Table 2. The FRH with different species and sizes in the form of barotrauma after the longline and hand line

fishing
Number Species L?::‘t)h Rel?rf:t:;pth Relte(::io:a:jt;ling Result
1 17.6 20 135 +
2 15.4 18 140 +
3 18.1 25 155 +
4 I 12.3 20 210 +
5 tharzazﬁ; 10.8 16 150 +
6 bream 14.8 22 145 +
7 13.9 25 150 +
8 18.4 28 170 +
9 16.2 28 125 +
10 11.7 18 150 +
11 19.6 25 125 +
12 _ 15.4 25 90 +
13 White grou- ;4 25 75 +
14 Per 28.2 35 70 +
15 24,8 30 70 +
16 18.4 25 100 +
17 16.3 25 90 +
18 Gold blotch 17.5 20 90 +
19 grouper 18.2 25 85 +
20 17.9 25 90 +
21 18.8 20 60 +
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Figure 6. Images of Gold blotch groupers with the release clamp to the bottom in the form of barotrauma, the
recovery and recovery of the fish itself cannot recover from the clamp (a: immerse, b: barotravma recovery, c:
escape effort and d: return to the surface)

Table 3. The FRC with different species and sizes in the form of barotrauma after the longline and hand line
fishing

Release Depth Release Hauling

Number Fish Species Length (cm) . - Result
1 15.2 30 - -
2 13.7 18 140 +
3 15.8 25 155 +
4 14.2 32 210 +
5 12.9 16 150 +

Randall’s threadfin
6 bream 16.1 24 145 -
7 124 25 150 +
8 135 28 170 +
9 13.6 28 125 +
10 16.8 25 150 +
11 17.5 23 135 +
12 16.4 22 120 +
13 19.7 35 125 +
14 White grouper 169 25 90 -
15 18.4 25 75 +
16 18.3 25 70 +
17 15.5 25 100 -
18 16.4 25 90 +
19 Gold blotch grouper 15.9 20 20 +
20 18.2 25 85 +
21 17.6 25 920 +
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There is no scientific study related on fish release
device. Therefore, a comparative evaluation could not
be made. There is only one field study on commercial
longline fishery in the Eastern Mediterranean (Gokee et
al., 2018). In this study, Grouper species were dropped
to the bottom with fish release hooks.

As a result of this study, the obtained performances
of the fish release devices are shown in Figure 7. In this
figure, a scale from red to blue was created because of
the more comprehensible. The red color on this scale
represents the negative state while the blue represents

The material must be

prepared from a hard
material. Requires
experience and
knowledge.

fll e
Due to the height of the
It is necessary to adjust =g aee dphibnisy
fall from the needle
the clamp mouth and B ;
- : without entering the
weight according to the
size of the fish i e e
’ suspension distance must
be set.
The speed must be
checked. It is very fast The speed must be
when the fish 1s injured or checked. Injury of the fish
the desired depth before it when it 15 too fast.
comes out.

If the weight is too much,
it 1s very difficult.

the positive state. In this assessment, fish release
devices were considered into five issues. While the FRB
was negative in terms of cost and move, the use of FRC
and FRH requires experience. it can also be said that
the use of FRB is suitable for bottom trawl fishing, while
the use of FRH and FRC is more ergonomic in longline
and hand line fishery.
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Figure 7. The analyzes with use of different release devices for barotrauma fish (C; Cost and Feasibility, T;
Transport, F; Fitting, RP; Releasing Procedures, I; Immerse, FE; Fish Escaping)
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sicakhiginda depolanmasi siiresince giivenlik degerlendirilmesi
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Abstract: In this study effects of acidification with an organic acid (3 %, formic acid - FA) and an organic-inorganic acid mixture (1.5 % FA + 1.5 %
sulphuric acid - FASA) were evaluated on a non-target species (mantis shrimp - Erugosquilla massavensis). Nutritional composition (proximate
analysis and fatty acid composition), chemical (biogenic amine concentrations, non-protein nitrogen -NPN and pH) and microbiological
assessments (total viable counts -TVC and lactic acid bacteria counts -LAB) were conducted under 27-28 °C. The analysis conducted for a 60
day period at 1%, 7t, 14t, 30*, 42" and 60™ day intervals. Moisture contents of acidified shrimp were significantly lower than the raw material.
No changes in protein contents and an increase in lipid content only in FASA group were observed. Palmitic acid, stearic acid, palmitoleic acid,
oleic acid and docosahexaenoic acid (DHA) were observed to be the dominant fatty acids in raw and acidified mantis shrimp. The initial pH
value of mantis shrimp was 7.71 and became stable (4.14-3.97) throughout the storage period. An increase was observed in NPN contents and
FA and FASA were 0.56 and 0.51 g 100 g, respectively at the end of the storage. Putrescine (3.00 mg 100 g™'), tyramine (2.94 mg 100 g'') and
serotonin (2.71 mg 100 g') were found to be the dominant biogenic amines in raw mantis shrimp. No significant changes in biogenic amine
concentrations were observed in general during the storage period. TVC was found as 4.16 log cfu g at the beginning of the storage period.
Bacterial load was decreased after the addition of acids and stayed low throughout the storage period. Increases were observed in LAB and this
value were 4.50 and 5.68 log cfu g for FA and FASA group, respectively at the end of the storage period. The results showed acid treated mantis
shrimp could be considered potential feed component due to its high nutritional value and safe in regards of biogenic amines.

Keywords: Mantis shrimp, fatty acid composition, biogenic amines, acidification, total viable count, lactic acid bacteria

Oz: Bu calismada organik asit (% 3, formik asit - FA) ve bir organik-inorganik asit karisimi (% 1.5 FA + % 1.5 sulfirik asit - FASA) ile asitlesmenin
etkileri, hedef disi bir tlir (mantis karidesi - Erugosquilla massavensis) lizerinde degerlendirildi. Besin kompozisyonu (besin icerigi ve yag asidi
kompozisyonu), kimyasal (biyojenik amin konsantrasyonlari, protein olmayan azot -NPN ve pH) ve mikrobiyolojik degerlendirmeler (toplam
bakteri sayimi - TVC ve laktik asit bakteri sayisi - LAB) 27-28 °C'de yapilmistir. Analizler 1., 7., 14., 30., 42. ve 60. glinlerde 60 glinluk bir stre
boyunca yapildi. Asitlenmis karideslerin nem icerigi hammaddeden 6nemli derecede disik bulunmustur. Protein iceriginde herhangi bir
degisiklik g6zlenmezken sadece FASA grubunda lipit iceriginde bir artis gozlendi. Cig ve asitlendirilmis mantis karidesinde palmitik asit, stearik
asit, palmitoleik asit, oleik asit ve dokosaheksaenoik asit (DHA) dominant yag asitleri olarak gézlenmistir. Mantis karidesinin baslangi¢c pH
dederi 7.71 olurken, depolama suiresi boyunca kararli hale gelmistir (4.14 - 3.97). NPN iceriklerinde bir artis g6zlenmis ve depolamanin sonunda
FA ve FASA sirasiyla 0.56 ve 0.51 g 100 g olmustur. Cig mantis karidesinde baskin biyojen aminler olarak, putresin (3.00 mg 100 g™), tiramin
(2.94 mg 100 g) ve serotonin (2.71 mg 100 g) bulunmustur. Depolama stiiresi boyunca genel olarak biyojenik amin konsantrasyonlarinda
belirgin bir degisiklik gdzlenmemistir. TVC, depolama periyodunun baslangicinda 4.16 log kob g olarak bulunmustur. Asit ilavesi yapildiktan
sonra bakteri yukl azalmis ve depolama siiresince diistik kalmistir. LAB'da artislar gézlenmis ve bu degerler depolama periyodunun sonunda
sirasiyla FA ve FASA grubu icin 4.50 ve 5.68 log kob g olmustur. Elde edilen sonuclar, asitle isleme tabi tutulan mantis karidesinin ytksek
besin degeri nedeniyle potansiyel besleme bileseni olarak kabul edilebilecegini ve biyojenik aminler agisindan gilivenli oldugunu gdstermistir.

Anahtar kelimeler: Mantis karidesi, yag asidi kompozisyonu, biyojenik aminler, asidifikasyon, toplam bakteri sayimi, laktik asit bakterileri
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INTRODUCTION

Incorporation of non-targeted species into the
economy of the fishing industry has a great potential to
become an important source of income for fishermen.
The utilization of seafood processing waste or discard
species enhances the efficiency of animal protein
usage, minimizes the environmental problems, and
adds a nutritional benefit to diets prepared from such
materials. Mantis shrimp (Erugosquilla massavensis)
which migrated by the Suez Channel is in great
numbers in the Mediterranean Sea. However, its
consumption as a food source is refused because of its
small size. Therefore it may be use for feed source for
animal nutrition.

It is stated that the composition of the acidified
seafood products is very similar to the raw materials in
general (Mach and Nortvedt, 2009; Arruda et al., 2007).
Acidification of seafoods for use as animal feed has
many advantages like easy production, low investment,
energy and labour. Acidification can be done either by
organic and inorganic acid. The selection of acid type
interconnected with the cost and availability of the
acids. For fatty and bony fish, 3-6% of concentrated
sulphuric acid is recommended, while for organic acids
such as formic acid and propionic acid recommended
value is 2-3%. Although sulphuric acid is cheaper than
organicacid, it needs to be used in larger quantities and
must be neutralized prior to use on the feed (Rurangwa
etal,, 2014). For this reason, organic and inorganic acids
can be mixed and should be considered to be used for
researches.

Biogenic amines may be a potential risk in acidified
fish feed because of its low pH and chemical properties,
and they may reduce the biological value of the feed
because of toxicity. The amount of biogenic amines
formed are influenced by factors such as fish species,
the presence of decarboxylase enzymes, microbial
growth, availability of free amino acids, water activity,
pH and elevated temperature conditions. In spite of the
broadly acknowledged association between histamine
and scombroid fish poisoning, histamine seems to
be inadequate to cause toxicity single-handedly.
Putrescine and cadaverine have also been known to
strengthen histamin’s toxic activity by limiting the
intestinal histamine-metabolizing enzymes, diamine
oxidase (Hungerford and Arefyev, 1992) and histamine
N-methyltranferase (Stratton et al., 1991). For this
reason, it is important to investigate the safety of
acidified feed stuffs in regards of biogenic amines.
In order to research the possibilities of using as an
animal feed, mantis shrimps were stabilized through
ensilage by direct acidification with 3% formic acid (FA)
and 1.5 % formic acid + 1.5 % sulphuric acid (FASA) in

this study. Chemical, microbiological and nutritional
evaluations and also biogenic amines concentrations
were performed for determining the safety and
nutritive values of acidified mantis shrimp.

MATERIALS AND METHODS
Acidification of mantis shrimp

Average weight and length of mantis shrimp
(Erugosquilla massavensis) were 11.93+1.37 g and
19.87+5.68 cm, respectively (n=40). All samples that
were provided by local fisherman were minced by a
grinder and divided into two equal groups. The first
group (FA) was mixed with 3 % formic acid (v/w) and the
second group (FASA) was mixed with 1.5% formic acid
and 1.5 % sulphuric acid (v/w). After that, 250 mg kg
butylated hydroxytoluene (BHT) as an antioxidant and
2.2 g kg potassium sorbate as fungicide were added.
Both groups (FA and FASA) were stored at 27-28 °C in
plastic jars with caps and stirred daily until ripening.
Each group was managed as triplicates, stored 60 days
and sampled for analyses at 0t, 7t, 30" and 60" day.

Nutritional composition analyses of acidified
mantis shrimp

The moisture content and crude ash of acidified
mantis shrimps were detected in an oven at 103 and
550 °C, respectively until the weight of samples became
stable. The crude protein and lipid were analysed
according to AOAC (1999, 981.10) and Bligh and Dyer
(1959) procedure, respectively. Lipid samples were
turned into their constituent fatty acid methyl esters
(FAMEs) by using the method of Ichihara et al., (1996).
Gas chromatography (Clarus 500, Perkin EImer, Shelton,
CT, USA) was used for the separation and quantification
of the fatty acid methyl esters.

Chemical analyses of acidified mantis shrimp

pH was measured using a digital pH metre (WTW
315i, Germany). Non-protein nitrogen (NPN) analysis
was used to estimate the protein autolysis. Samples (40
g) were stirred with TCA (60 mL, 20 % thrichloracetic
acid) and filtered. After that, Kjeldahl’s procedure was
used for determining the nitrogen content and the
results were expressed as NPN (AOAC 2002; method
991.21). Trimethylamine (TMA) and biogenic amine
(BA) analysis were completed using a rapid HPLC
(high-performance liquid chromatography) method
(Gzogul et al., 2002). A Shimadzu Prominence HPLC
apparatus (Shimadzu, Kyoto, Japan) equipped with a
SPD-M20A diode array detector, two binary gradient
pumps (Shimadzu LC-10AT), auto sampler (SIL 20ACQ),
column oven (CTO-20AC) and valve unit FCV-11AL with
a communication bus module (CBM-20A) was used.
The column was a reverse-phase, ODS Hypersil, 5y,
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250x4.6mm (Phenomenex, Macclesfield, Cheshire, UK).
Oven temperature was 30 °C and mobile phase was
acetonitrile and HPLC grade water.

Microbiological analyses of acidified mantis
shrimp

10 g of acidified mantis shrimp from three different
jars for each group were randomly sampled for total
aerobic bacteria counts (TVC) and lactic acid bacteria
analysis. TVC were incubated on PCA (Fluka 70152,
Switzerland) plates for 2 days at 30°C. LAB counts were
carried out by the pour plate method and they were
grown on MRS (Fluka 69964 Steinheim, Spain) agar at
30°C for 5 days.

Statistical analysis

Statistical analyses were performed using SPSS 16.0
for Windows (SPSS Inc., Chicago, IL, USA). All analyses
were performed at least triplicate and differences
between means were analysed by one-way analysis of
variance (ANOVA) and mean comparisons were carried
out using Duncan’s (Duncan, 1955) multiple range tests
and t-test. Data were expressed as mean + standard
deviation (SD) and significant differences were defined
as P <0.05.

RESULTS AND DISCUSSION

Nutritional composition of acidified mantis
shrimp

The moisture, ash, protein and lipid content of raw
material were found 74.19 %, 7.30 %, 15.99 % and 1.11
%, respectively (Table 1). Moisture contents of acidified
shrimps were significantly less than the raw material
(P<0.05). Ash contents also increased in both groups
significantly (P<0.05). However, other than the lipid
content of FASA group, no significant changes were
observed in lipid and protein contents of acidified
shrimps. It can be concluded that the acidification
process for preserving mantis shrimp caused minor
variations in protein and lipid contents for the raw
mantis shrimp. Among fatty acids, palmitic acid, stearic
acid, palmitoleic acid, oleic acid and docosahexaenoic
acid (DHA) were the dominant fatty acids in raw and
acidified mantis shrimp (Table 1). Generally, there
were no significant changes in fatty acid contents
after acidification treatment. DHA was determined as
the dominating fatty acid within PUFA in both groups,
even after the acidification process.

Chemical assessment

The initial pH value of mantis shrimp was 7.71
and the pH value in both groups showed significant
decrease (4.14 - 3.97) during the storage period
(Figure 1). During storage period, pH of the acidified

shrimps remained stable under 4.5 which was the
recommended pH value for acidified fish (Espe and
Lied, 1999). The non-protein nitrogen (NPN) contents
which were known as protein solubilisation values for
the acidified shrimps are presented in Figure 1. The
increase of NPN was likely occurred because of the
release of NPN components either by the breakdown
of compounds like trimethylamine oxide (TMAO) or
protein hydrolysis by enzymes. Non-protein nitrogen
(NPN) contents were found as 0.56 and 0.51 g 100g™
for FA and FASA, respectively at the end of the storage
periods.
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Figure 1. The changes of pH, Non-protein nitrogen values,
in acidified mantis shrimps during storage period. Means
values of three (n=3) independent determinations. Standard
deviations are indicated by bars
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Table 1. Proximate and fatty acid compositions of acidified mantis shrimps

Raw
FA FA+SA
E. massavensis
Moisture 74.19+0.14¢ 72.63+0.12° 71.45+0.46°
Proximate composition  Ash 7.30+0.33° 8.57+0.26" 9.07+0.23"
(%) Protein 15.99+0.23¢ 15.98+0.20° 15.61+0.51
Lipid 1.11+0.03 1.20+0.05 1.89+0.19°
C12:0 3.77+0.27° 2.02+0.22 3.93+0.01°
C14:0 4.16+0.06° 3.82+0.13° 4.18+0.08°
C15:0 0.32+0.03° 0.25+0.01° 0.32+0.04°
C16:0 18.14+0.72 21.75+2.08° 18.32+0.91°
C17:0 0.49+0.01° 0.31+0.04° 0.49+0.01°
C18:0 8.82+0.17° 10.86+2.84° 8.73+0.06°
C20:0 0.27+0.01° 0.29+0.06° 0.27+0.01°
C22:0 0.04+0.01 0.14+0.06 0.04+0.01°
C14:1 0.45+0.05b 0.26+0.00° 0.46+0.06°
C15:1 0.04+0.01° - 0.04+0.01°
C16:1 5.83+0.28° 6.95+0.19° 5.93+0.32°
F(ﬂ/ztgfatﬂ?af?a?tsc;ﬂitg;;‘ c17:1 0.12:£0.00 0.10£0.00 0.12:£0.00
C18:1n9 7.39+0.39° 8.23+0.66° 7.52+0.47°
C18:1n7 4.26+0.02° 4.71+0.95 4.25+0.01°
C20:1 0.84+0.03° 0.61+0.07° 0.82+0.00°
C22:1n9 0.15+0.00 0.63+0.00 0.15+0.00
C18:2n6 1.37£0.23? 1.41+0.13? 1.27+0.21°
C18:3n3 0.25+0.04° 0.28+0.02 0.27+0.01°
C20:2 cis 5.87+0.56° 4.55+0.70° 5.71+0.69°
C20:4 n6 0.34+0.06° 0.23+0.08" 0.31+0.01°
C20:5n3 1.20+0.08° 0.47+0.06° 1.24+0.07°
C22:2 cis 1.34+0.06° 1.25+0.13 1.32:0.04°
C22:6n3 8.14+0.31° 8.79+0.64° 8.17+0.43°

"The values are expressed as mean + standard deviation, n=3

“<Values in a same line followed by different letters indicate significant differences (P<0.05)

As a result of the activities of assorted endogenous
and bacterial decarboxylase enzymes, it was observed
that acidified mantis shrimp had significant levels of
free amino acids which were the precursors for biogenic
amines. The initial TMA level in raw mantis shrimp was
30.39 mg 100g7'(Table 2). After formic and sulfuric acid
addition, the TMA value considerable decreased during
30 days (16.88-24.27 mg 100g”) and then increased
in 60" day (44.42 mg 100g™"). However there were no
significant differences between FA group and FASA
group at 60 day of storage in regards of TMA value.

Similarly, high TMA value in acidified fish products had
been also observed in other studies (Jiang et al 2007;
Achinewhu and Oboh 2002).

The production of 10 biogenic amines was found in
raw and acidifed mantis shrimps (Table 2). Putrescine
(3.00 mg 100g7), tyramine (2.94 mg 100g') and
seratonine (2.71 mg 100g™) were the major biogenic
amines in the raw mantis shrimp. The presence of
histamine, spermidine, tryptamine, cadaverine,
agmatine, 2-phenylethylamineand spermine wasfound
to be in lower concentrations (0.08-1.27 mg100g™)
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Table 2. TMA and biogenic amine concentrations of acidified mantis shrimp groups (FA and FASA, mg 100g™)

Days 0 7 30 60
FA FASA FA FASA FA FASA

TMA  3039+17.73 52.18+0.57°  16.88+0.03° 46.79+167° 24.27+1.88° 4430+13.31° 44.42+1.58°
HIS  022+0.00  094+048°  022+0.01°  032+0.08°  3.71%296°  0.2+0.00° 1.24+1.29°
PUT  3.00£0.70  229+023° 1024068  3.09+0.62°  2.61+0.22°  2.19+0.19°  3.00+0.41°
CAD  127+0.19  1.04+0.14°  045+021°  133+034°  1.36%0.19°  1.03£0.05°  1.32+0.18°
TYR 2944009  6.44+0.16°  972+634°  582+1.82°  7.16£1.56°  453+128°  8.69+3.11°
SPD  0.11#0.02  0.07+0.01°  0.17#0.12°  0.09+0.02°  031£0.22°  0.07+0.00°  0.30%0.22°
SPN  0.11#0.00  0.10+0.00 - 034+0.03°  047+0.05°  0.11£0.00°  0.59+0.57°
TRP 0084005  0.15+0.13°  0.06+0.00°  0.07+0.04°  0.15%0.17°  043+037°  0.15%0.16°
PHEN 0214000  0.19+0.08°  0.24+0.06°  0.29+0.15°  0.45+0.4° 0.14+0.04°  0.33+0.23°
AGM 0994055  4.82+0.03°  7.29+0.01°  7.71+446°  13.64£0.05° 8.64+3.75°  11.35+261°
SER 2714092  4.99+1.58°  845+042°  433+034°  7.524239° 43740387  9.25+131°

TMA= Trimethylamine, PUT=Putrescine, CAD=Cadaverine, SPD=Spermidine, TRP=Tryptamine, PHEN=
2-Phenylethylamine, SPN=Spermine, HIS=Histamine, SER= Seratonine, TYR=Tyramine, AGM= Agmatine

"The values are expressed as mean + standard deviation, n=3

abValues in a same column followed by different letters indicate significant differences of the parameter with respect to

the kind of groups at same storage days

than putrescine, spermidine and tryptamine. High
concentrations of histamine resulted in a reduction in
weight gain and feed consumption, therefore present
a eventual long-term health hazard for poultry and
other animals. No regulation for histamine content
in animal food can be found European Union (EU
Directive 32/2002; Macan et al., 2006). High contents
of histamine (50- 510 mg 100 g') were reported in
fish meals by some researchers (Pike 1991; Macan et
al 2006). The initial histamine content in this study was
0.22 mg 100g™. The histamine concentrations were
found considerably low level in both groups. During 60
days storage, maximum histamine content was 3.71 mg
100g™ and there were no significant differences in FA
and FASA groups (P>0.05). On the other hand, the legal
limits for histamine content for human consumption
regarded by the EU (EEC 1991) as less than 10 mg
100 g have not been reached by both groups during
storage period. Cadaverine and putrescine contents
of acidifed mantis shrimps (FA, FASA) were not
considerably changed during storage. However, they
were no significant difrences were observed between
groups at sampling days. At the 60" day of storage,
cadaverine and putrescine concentrations were 1.03
and 2.19 mg 100g™ for FA group and 1.32 and 3.00
mg 100 g™ for FASA group, respectively. Considerably
high putrescine (9.20 - 24.1 mg 100g™") and cadaverine
(48.0 - 120.5 mg 100g™") concentaration were reported
for some fish products (Mah et al., 2002; Mohamed et

al 2009). In the present study, maximum putrescine
and cadaverine contents was found as 3 mg 100g™.
The initial tyramine content was 2.94 mg 100 g in raw
mantis shrimp and then considerably increased in both
groups. However there were no significant difrences
between FA ans FASA group at the same storage days.
Kuley et al, (2011) reported that quantitatively the
most common biogenic amine in fermented meat
products was tyramine.

In this study, it was also observed that tyramine was
found to be abundant in acidified mantis shrimp. On
the other hand, the tyramine concentrations in this
study were fairly lower than reported for limit of human
consumption (80 mg 100g™) by Ten Brink et al., (1990).

Microbiological assessment

Figure 2 shows total viable counts (TVC) in acidified
shrimps. Initial bacterial load was 4.16 log cfu g™
Bacterial growths sharply decreased after addition of
acids. Initial lactic acid bacteria count was as low as 2.77
log cfu g'. The increase in lactic acid bacteria counts
were observed in groups FA and FASA during storage.
Jinietal, (2011) reported that lacticacid bacteria counts
in visceral wastes of different freshwater fishes were
found in the range of 4.22-5.88 log cfu g'. Similarly,
lactic acid bacteria counts were found in range of 4.50-
5.68 log cfu g in this study (Figure 2).
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Figure 2. The changes of Total viable and Lactic acid bacteria counts in acidified mantis shrimps during storage period.
Means values of three (n=3) independent determinations. Standard deviations are indicated by bars

CONCLUSIONS

According to chemical, microbiological and
nutritional evaluation, acidified mantis shrimp has great
potential as a feed component because of its nutritious
components and storage stability. In general, the
range of the biogenic amine concentrations detected
in this study can be called as safe as were reported by
many studies for fish products. It can be concluded
that acid type used for preparation of acidification did

REFERENCES

Achinewhu, S.C. & Oboh, C.A. (2002). Chemical, Microbiological, and
Sensory Properties of Fermented Fish Products from Sardinella
sp. in Nigeria. Journal of Aquatic Food Product Technology, 11, 53-
59.DOI: 10.1300/J030v11n02_05

AOAC (1999). Official method 981.10 crude protein in meat and meat
products. In: Cunniff P. (Eds), Official Methods of Analysis of the
AOAC International, vol. Il. 16" ed., Chapter 39, Gaithersburg,
MD, pp. 1-15.

AOAC (2002). Offical methods of analysis 16" ed. Association of
official analytical chemists, Washington DC.

Arruda, L.F, Borghesi, R. & Oetterer, M. (2007). Use of Fish Waste as
Silage — A review. Brazilian Archives of Biology and Technology,
50(5), 879-886.

Bligh, E.G. & Dyer, W.J. (1959). A rapid method of total lipid extraction
and purification, Canadian Journal of Biochemistry and Physiology,
37,911-917.DOI: 10.1139/059-099.

Duncan, D.B. (1955). Mutiple range and multiple F tests. Biometrics,
11(1), 1-42

EEC (1991). Council Directive 91/493/EEC, of 22nd July 1991 laying
down the health conditions for the production and the placing
on the market of fishery products. Official Journal of European
Communities (NrL268), pp. 15-32.

EU Directive 32/2002, Commission Directive 2002/32/EC of the
European Parliment and of the council of 7 May 2002 on

not differently effected on biogenic amine formation.
Therefore, formic acid or mixture of formic and sulfiric
acid can be used for acidification of mantis shrimp
without no adverse effect to animal health in regards
of biogenic amines.

ACKNOWLEDGEMENTS

This project was supported by research fund of
Cukurova University (FBA-2016-6727).

undesirable substances in animal feed (2002) Official Journal of
the European Communities Brussels, Belgium.

Espe, M. & Lied, E. (1999). Fish silage prepared from different cooked
and uncooked raw materials: Chemical changes during storage
at different temperatures. Journal of the Science of Food and
Agriculture, 79, 327-332.
DOI:10.1002/(SIC1)1097-0010(199902)79:2%3C327::AID-JSFA207%3E3.0.CO;2-T

Hungerford, J.M. & Arefyev, A.A. (1992). Flow-injection assay of
enzyme inhibition in fish using immobilized diamine oxidase.
Analytica Chimica Acta, 261(1-2), 351-359.

Ichihara, K., Shibahara, A., Yamamoto, K. & Nakayama, T., 1996.
An Improved Method for Rapid Analysis of the Fatty Acids of
Glycerolipids. Lipids, 31, 535-539.

Jiang, J.J,, Zeng, Q.X., Zhu, ZW. & Zhang, L.Y. (2007). Chemical and
sensory changes associated Yu-lu fermentation process-A
traditional Chinese fish sauce. Food Chemistry, 104, 1629-1634.
DOI: 10.1016/j.foodchem.2007.03.024

Jini,R., Swapna, H.C., Amit, K.R., Vrinda, R., Halami, P.M., Sachindra, N.M.
& Bhaskar, N. (2011). Isolation and characterization of potential
lactic acid bacteria (LAB) from freshwater fish processing wastes
for application in fermentative utilisation of fish processing
waste. Brazilian Journal of Microbiology, 42, 1516-1525.

DOI: 10.1590/51517-83822011000400039

Kuley, E., Ozogul, F, Ozogul, Y. & Akyol, I. (2011). The function of lactic
acid bacteria and brine solutions on biogenic amine formation
by food borne pathogens in trout fillets. Food Chemistry, 129,

160


http://dx.doi.org/10.1300/J030v11n02_05
http://dx.doi.org/10.1139/o59-099. 
http://dx.doi.org/10.1002/(SICI)1097-0010(199902)79:2%3C327::AID-JSFA207%3E3.0.CO;2-T 
http://dx.doi.org/10.1016/j.foodchem.2007.03.024 
http://www.ncbi.nlm.nih.gov/pubmed/?term=R%20J%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=HC%20S%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Rai%20AK%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=R%20V%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=PM%20H%5Bauth%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=N%20B%5Bauth%5D
http://dx.doi.org/10.1590/S1517-83822011000400039 

Nutritive value and safety aspects of acidified mantis shrimp during ambient storage

1211-1216.DOI: 10.1016/j.foodchem.2011.05.113

Mach, T.N.D. & Nortvedt, R. (2009). Chemical and nutritional quality
of silage made from raw or cooked fish and crab. Journal of the
Science of Food and Agriculture, 89, 2519-2526.

Mah, J., Han, K., Oh, Y., Kim, M. & Hwang, H. (2002). Biogenic amines
in Jeotkals, Korean salted and fermented fish products. Food
Chemistry, 79, 239-243.

Macan, J., Turk, R, Vukusic, J., Kipcic, D. & Milkovic-Kraus, S. (2006).
Long-term follow-up histamine levels in a stored fish meal
sample. Animal Feed Science and Technology, 127, 169-174.

Mohamed, R., Simon-Sarkadi, S., Hassan, S., Soher, E. & Ahmed-Adel,
E.B. (2009). Changes in free amino acids and biogenic amines of
Egyptian salted-fermented fish (Feseekh) during ripening and
storage. Food Chemistry, 115, 635-638.

Pike, I.H. (1991). Freshness of fish for fish meal-effect on growth of

salmon, In: S J Kaushik & P Luquet (Eds), Fish Nutrition in Practice,
INRA, Paris, pp. 843-846

Rurangwa, E., van Vuuren, A. & Poelman, M. (2014). Fish silages as
feed ingredient for fish and livestock. IMARES (Institute for Marine
Resources & Ecosystem Studies) Report C135/14, 57p.

Ozogul, F. & Taylor, K.D.A. (2002). Quantick P and Ozogul Y, Biogenic
amines formation in Atlantic herring (Clupea harengus) stored
under modified atmosphere packaging using a rapid HPLC
method. International Journal of Food Science and Technology, 37,
515-522

Stratton, J.E., Hutkins, R.W. & Taylor, S.L. (1991). Biogenic amines in
Cheese and other fermented foods: A Review. Journal of Food
Protection, 54(6), 460-470.

Ten Brink, B., Damink, C., Joosten, H.M.LJ. & Huisint-Veld, JH.J.
(1990). Occurrence and formation of biologically amines in food.
International Journal of Food Microbiology, 11, 73-84

161


http://dx.doi.org/10.1016/j.foodchem.2011.05.113 




http://www.egejfas.org Su Uriinleri Dergisi (2019)
Ege Journal of Fisheries and Aquatic Sciences, 36(2), 163-169 (2019) DOI: 10.12714/egejfas.2019.36.2.08

RESEARCH ARTICLE ARASTIRMA MAKALESI

Comparative Diplectanum aequans (Monogenea) infestations in
cultured European seabass (Dicentrarchus labrax) in the Black Sea
and the Aegean Sea

Karadeniz ve Ege Denizi'ndeki kiiltiir levrek baliklarinda
(Dicentrarchus labrax) karsilastirmali Diplectanum aequans
(Monogenea) enfestasyonlari

Ahmet Ozer'* e Sevilay Okkay? e Tiirkay Oztiirk® e Birol Baki* ® Gokge Acar® ® Arzu Giiven® @
Dilara Kaya Oztiirk’

'Faculty of Fisheries and Aquatic Sciences, Sinop University, 57000, Sinop, Turkey (/=) https://orcid.org/0000-0002-2890-6766
2Kocaeli University, Faculty of Agriculture and Natural Sciences, 41285, Kocaeli, Turkey (12} https://orcid.org/0000-0003-4440-3525
* Faculty of Fisheries and Aquatic Sciences, Sinop University, 57000, Sinop, Turkey (/=) https://orcid.org/0000-0001-5568-3214
“Faculty of Fisheries and Aquatic Sciences, Sinop University, 57000, Sinop, Turkey (2https://orcid.org/0000-0002-2414-1145
*Faculty of Fisheries and Aquatic Sciences, Sinop University, 57000, Sinop, Turkey (=) https://orcid.org/0000-0002-0127-6602
S Faculty of Fisheries and Aquatic Sciences, Sinop University, 57000, Sinop, Turkey (127 https://orcid.org/0000-0002-8220-5282
"Faculty of Fisheries and Aquatic Sciences, Sinop University, 57000, Sinop, Turkey (/= https://orcid.org/0000-0003-2505-231X
*Corresponding author: aozer@sinop.edu.tr
Received date: 22.02.2019 Accepted date: 22.03.2019

How to cite this paper:

Ozer, A, Okkay, S., Oztiirk, T, Baki, B., Acar, G., Giiven, A. & Oztiirk, D.K. (2019). Comparative Diplectanum aequans
(Monogenea) infestations in cultured European seabass (Dicentrarchus labrax) in the Black Sea and the Aegean Sea. Ege
Journal of Fisheries and Aquatic Sciences, 36(2), 163-169. DOI: 10.12714/egejfas.2019.36.2.08

Abstract: In the present study, monogenean infestations were investigated on the gills of the European seabass Dicentrarchus labrax grown
in culture cages located at Yakakent coast of the Black Sea and Milas coast of the Aegean Sea. Parasitological investigations were conducted
simultaneously at both localities during September 2014, February and April 2015. While a total of 100 fish specimens were examined from
Yakakent samples whose average length was 19.37 ¢m, a total of 88 fish specimens were examined from Milas samples whose length was
22.67 cm in average. Only one monogenean species Diplectanum aequans was recovered from investigated fish specimens at both sampling
localities. Infestation prevalence (%) and mean intensity values of D. aequans were 89.0% and 9.6 + 0.8 in Yakakent samples while those
infestation indices were 90.9% and 13.3 £ 1.2 in Milas samples, respectively. The difference between the infestation prevalence (%) values of D.
aequans at both sampling localities was not statistically significant, on the other hand, the difference was statistically significant in the mean
intensity values at both locations. Diplectanum aequans showed a homogeneous distribution in all gill arches of fish without any statistically
significant difference. This is the first comparative study on the infestation of D. aequans on the gills of European sea bass D. labrax cultured in
the Black Sea and the Aegean Sea.

Keywords: Diplectanum aequans, Dicentrarchus labrax, Black Sea, Aegean Sea

Oz: Bu arastirmada, Karadeniz'in Yakakent ve Ege Denizi'nin Milas kiyilarindaki ag kafeslerde yetistiriciligi yapilan Avrupa levrek baliginin
(Dicentrarchus labrax) solungaglarindaki monogen parazitlerin neden oldugu enfestasyonlar arastirildi. Parazitolojik inceleme es zamanli olarak
Eyliil 2014, Subat ve Nisan 2015 tarihlerinde alinan balik 6rneklerinde gergeklestirildi. Yakakent'teki kafeslerden ortalama boylari 19.37 cm olan
toplam 100 adet balik incelenirken, Milas'taki kafeslerden ortalama boylari 22.67 cm olan 88 adet balik incelendi. Her iki 6rneklem alanindan
incelenen balik tiiriinde sadece bir monogen parazit olan Diplectanum aequans tirintn varhgi belirlendi. Diplectanum aequans tiiri monogen
parazitin enfestasyon orani (%) ve enfeste balik basina ortalama sayilar Yakakent 6rneklerinde sirasiyla %89.0 ve 9.6 + 0.8 olarak belirlenmisken,
enfestasyon parametreleri Milas 6rneklerinde sirasiyla %90.9 ve 13.3 + 1.2 olarak belirlendi. Her iki 6rneklem alanindan yakalanan baliklarda
belirlenen D. aequans enfestasyon oranlari (%) arasindaki fark istatistiki olarak 6nemli bulunmazken, her iki 6rneklem alanindaki baliklardaki
enfeste balik bagina ortalama D. aequans degerleri arasindaki fark istatistiki olarak 6nemli bulundu. Diplectanum aequans turi parazit incelenen
baliklarin tim solunga¢ yapraklarinda homojen bir dagihm gosterdi ve enfestasyon parametrelerinde istatistiki bir fark belirlenmedi. Bu
arastirma Karadeniz ve Ege Denizi'nde kultiiri yapilan Avrupa levrek baliginin (D. labrax) solungaglarindaki D. aequans tiri monegen parazit
enfestasyonlari Gizerine gerceklestirilen ilk karsilastirma calismasidir.

Anahtar kelimeler: Diplectanum aequans, Dicentrarchus labrax, Karadeniz, Ege Denizi
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INTRODUCTION

Monogeneans are widespread parasites
throughout freshwater, marine and brackish habitats
and commonly found on fishes and lower aquatic
invertebrates (Ozer and Oztiirk, 2005). These parasites
are located on the gills, fins and skin of their hosts
and feed on mucus and epithelial cells of the skin and
gills. This nutritional activity is irritant and stimulates
productions of excessive mucus, epithelial hyperplasia,
haemorrhage, focal redness or deep maturation and,
moreover, create openings for bacterial invasion (Noga,
1995, Reed et al., 2009). The Diplectanidae Monticelli,
1903 is a family comprising approximately 48 genera
and approximately 523 described species of a wide
diversity of marine and freshwater fishes. The genus
Diplectanum Diesing 1858 is the largest in the family
Diplectanidae. Diplectanum aequans (Wagener, 1857) is
considered a generalist parasite and has been reported
from the gills of either cultured or wild Dicentrarchus
labrax (European seabass), Dicentrarchus punctatus
(spotted seabass) and Sparus aurata (gilthead
seabream) from the Aegean Sea, the Mediterranean
Sea, the Adriatic Sea and the Black Sea (Oliver, 1987;
Toksen, 1999, 2007; Cecchini et al., 2001; Mladineo,
2006; Akmirza, 2010; Antonelli and Marchand, 2012;
Yardimci and Pekmezci, 2012; O(_“:;Ut and Uzun, 2014).

This parasite can lead to diseases such as
Diplectanosis and it is considered to be the one of the
most significant ectoparasitic diseases of European
seabass Dicentrarchus labrax (Whittington and
Chisholm, 2008). Silan and Maillard (1989) reported
mortalities in seabass with a possible cause by the
thousands of Diplectanum aequans individuals and they
mentioned that the parasite became more proliferated
at the beginning of warming in water temperature.
Dezfuli et al. (2007) reported annual stock losses of
juvenile D. labrax caused by D. aequans range between
5 - 10% in Italy. Ogiit and Uzun (2014) also reported
negative influence of D. aequans on the fitness of
cultured juvenile seabass D. labrax in the central Black
Sea. Diplectanum parasites are oviparous and produce
eggs on the gill of seabass and then, followed by a
larval stage (oncomiracidium), post larval stage, Il
post-larval stage, intermediate stage and adult stage in
its life cycle (Silan and Maillard, 1989) and host switch
by this monogenean parasite may occur at any stage
of this developmental cycle. All developmental stages
of this parasite are also temperature driven (Cecchini
etal., 2001). Thus, considering wild fish and culture fish
as vectors for disease propagation, it is important to
investigate and determine their current status in some
species of fish such as seabass which is an intensively
cultured species in Turkey. Moreover, histopathological
gill damages caused by Diplectanid parasites mainly

consist of hyperplasia of the epithelium, fusion of
branchial lamellae and the presence of haemorrhagic
and inflammatory foci with leucocytic infiltration and
these pathological negative impacts on fish hosts
indicate their restricting importance in the cultivation
of seabass (Gonzalez-Lanza et al., 1991).

Dicentrarchus labrax has been an important species
in the Mediterranean, the Aegean and the Black
Sea fish culture in sea cages and Turkey is one of the
largest D. labrax producers in Europe (FAO, 2016). The
present study aimed to investigate infestations by a
monogenean parasite Diplectanum aequans on the
gills of D. labrax collected simultaneously in the culture
cages located in the Black Sea and the Aegean Sea for
the first time.

MATERIALS AND METHODS

Monogenean parasites were investigated on the
gills of the European seabass Dicentrarchus labrax
grown in culture cages located at Yakakent coast of the
Black Sea (41°40'53.12"N 35°28'22.48"E) and Milas coast
of the Aegean Sea (37°17'32"N 27°26'43"E) (Figure
1). Parasitological investigations were conducted
simultaneously at both sampling locations during
September 2014, February and April 2015. A total of
100 from Yakakent samples and 88 from Milas samples
were examined at the Faculty of Fisheries and Aquatic
Sciences in Sinop according to the methods specified
by Oztiirk and Ozer (2014). Fish samples from both
localities were transferred in boxes containing dried ice
and then gills were examined using a light microscope
at x100 and x200 magnification. Each gill arches from
both sides of all fish samples were carefully examined
to determine their exact locations on the gills and
total number of parasite individuals per gill arch were
counted and noted. Calculation of infection prevalence
(%) and mean intensity follow the definitions by Bush
et al. (1997). Parasite species was identified using a
phase contrast Olympus microscope (BX53) equipped
with a digital camera (DP50) and drawing attachment.
Morphological identification was conducted with
the definitions by Oliver (1968) and Mounira (2008).
Measurements were made on 30 fresh parasite
individuals and are given in micrometers as mean and
range. Some water parameters were measured at a
depth of 5 meters using YSI 556 MPS model field type
multiparameter device.

The Kruskal-Wallis test (nonparametric ANOVA) was
performed to find out the preference of D. aequans
for particular gill arches of host fish as well as seasons.
The differences in parasite loading on the combined 4
left and 4 right gill arches were tested statistically by
the Mann-Whitney U test. All statistical analyses were
performed at the significance level of 5% using the
program GraphPad InStat 3.00.
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-, Black Sea

Figure 1. Map of sampling locations around the Yakakent coasts of the Black Sea and the Milas
coasts of the Aegean Sea. * indicates exact location of sampling localities Yakakent and Milas.

RESULTS

Diplectanum aequans (Wagener, 1857) (Figure
2) was the only monogenean species identified on
the qills of Dicentrarchus labrax in the present study.
Morphometric data of this parasite species are as
follows; total length of body 1250 um (1200-1280 pm),
width of body 350 p (310-380 um), diameter of haptor
196 um (110-300 um) and length of marginal hooks 11
pm (11-12 pm).

Figure 2. An individual of Diplectanum aequans (Wagener,
1857)

The infestation prevalence (%) and mean intensity
values of each sampling months from both localities
were calculated and presented in Table 1.

The difference between overall mean intensity
values of D. aequans from both sampling localities
was statistically significant (p<0.05). On the other
hand, D. aequans individuals showed a homogeneous
distribution on all gill arches of examined fish without

any statistically significant difference in the infestation
indices (p>0.05). Some water parameters at Milas and
Yakakent farming sites were measured during the
sampling months and presented in Table 2.

DISCUSSION

Various species of Monogenea have been identified
to be pathogens that can cause diseases in fishes
either directly or by secondary infection (Thoney and
Hargis, 1991). Diplectanum spp. are the gill parasites
which have been associated with high mortalities of
host fish as a result of Diplectanosis, the name of the
disease they cause. These parasites can be transmitted
from fish to fish in wild and in captivity, and from
wild to captive fish in culture cages (Ozer et al., 2015).
During the investigation period in the present study,
Diplectanum aequans was the only monogenean
species identified on the gills of European seabass
Dicentrarchus labrax and this parasite species has
already been reported from this host fish in wild
and culture conditions from the Aegean Sea, the
Mediterranean Sea, the Adriatic Sea, the Black Sea
and Portuguese coasts of the Atlantic Ocean (Oliver,
1987; Silan and Maillard, 1989; Cognetti-Varialle et
al., 1992; Toksen, 1999, 2007; Santos, 1996; Mladineo,
2006; Whittington and Chisholm, 2008; Akmirza, 2010;
Antonelli and Marchand, 2012; Yardimci and Pekmezci,
2012; Ogit and Uzun, 2014). However, this is the first
simultaneous study comparing D. aequans infestations
at two distinct sampling localities at the Black Sea and
the Aegean Sea. Prevalence of infestation (%) found in
the present study is quite similar (between 50 - 99%) to
that reported by the above mentioned authors for the
Mediterranean Sea, the Baltic Sea and the Black Sea.
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Table 1. Infestation prevalence (%) and mean intensity values of Diplectanum aequans determined from European
seabass (Dicentrarachus labrax) collected from culture cages in two sampling localities in the Black Sea and Aegean
Sea and its distribution on the gill arches of the host fish

Fish Length Infestation Prevalence Mean Intensity
+S.E (%) +SE

Sampling months

Yakakent (Black Sea)
September 2014 (n=39) 16.9+0.2 87.2 6.3+0.9
February 2015 (n=31) 224+0.2 96.8 164+1.5
April 2015 (n=30) 225+0.2 833 58+0.8
Overall (n=100) 89.0 9.6 +0.8°

Milas (Aegean Sea)
September 2014 (n=30) 16.0+0.2 96.7 6.9+0.8
February 2015 (n=36) 254+03 91.7 175+£1.6
April 2015 (n=22) 26.7 £0.5 81.8 159+3.6
Overall (n=88) 90.9 13.3+1.2°

Gill arches

Yakakent (Black Sea)
Left 1 54.0 21+0.2
Left 2 56.0 20+0.2
Left 3 46.0 23+0.2
Left 4 44.0 20+0.2
Total left 82.0 5.1 +0.5°
Right 1 450 21402
Right 2 56.0 23+0.2
Right 3 45.0 23+0.2
Right 4 51.0 21+02
Total right 84.0 5.3+0.5°

Milas (Aegean Sea)
Left 1 511 28+04
Left 2 54.5 28+03
Left 3 56.8 26+0.3
Left 4 46.6 29+03
Total left 84.1 6.9 +0.8°
Right 1 62.5 28+03
Right 2 59.1 30+£03
Right 3 545 25403
Right 4 59.1 25+0.2
Total right 78.4 8.1+0.7°

*Different superscript letters in any statistical comparison show significant differences (p<0.05)
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Table 2. Water temperature (°C), dissolved oxygen (mg/It), salinity (ppt) and pH values measured at both

sampling localities and three sampling months

Environmental September February April
parameters Milas Yakakent Milas Yakakent Milas Yakakent
Temperature 25.40 23.00 16.54 15.00 16.90 9.90
Oxygen 9.23 7.80 8.77 8.70 9.99 9.00
Salinity 35.00 16.31 35.50 16.97 35.00 15.90
Ph 8.55 8.20 8.41 8.00 8.50 8.63

Moreover, monthly prevalence (%) of infestation at
both sampling localities showed similar pattern at both
sampling localities without any significant difference
(p>0.05), even though there were fluctuations in the
infestation indices. Environmental temperature is
known to be one of the important variable both for the
host and the parasite (McCarty, 2001; Xenopoulos et
al., 2005). Higher values of both infestation prevalence
(%) and mean intensities in February at both sampling
localities may reflect the stimulating impact of
temperature on the spawning of D. aequans along with
the decrease in fish resistance to parasitic infestations
in lower temperatures. Moreover, Cecchini et al. (2001)
showed experimentally that eggs of D. aequans were
able to survive at 5°C and egg hatching could be
observed for temperatures ranging from 10°C to 30°C.
Similar to our results, Gonzalez-Lanza et al. (1991) also
reported a seasonal variations, with maximal infection
levels of D. aequans occurring in winter, suggesting
continuous parasites recruitment in cultured seabass
from the Spanish Mediterranean coasts. Thus, following
the coincidence of above mentioned both host and
parasite factors, we can assume that European seabass
exposed toincreased D. aequans infestations when they
are more susceptible in winter. Antonelliand Marchand
(2012) indicated that significantly higher D. aequans
infestations in winter along with negligible infestation
levels in summer on the host fish D. labrax were
resulted from the adaptation of this parasite to cold
temperature. Further to this indication, Lambert and
Maillard (1974) and Gonzalez-Lanza et al. (1991) also
suggested continuous recruitment and the persistence
of this parasite species throughout the year.

In the present study, the overall mean intensity
values of D. aequans at the Aegean Sea samples (13.3
+ 1.2) is higher than that of the Black Sea samples (9.6
+ 0.8) with statistically significant difference (p<0.05).
However, our data on intensity values were always
lower than those reported from Coscica coasts of the
Mediterranean Sea (Antonelli and Marchand, 2012),
Tuscany coasts of the Mediterranean Sea (Cognetti-

Varriale et al. 1992), Spanish Mediterranean Sea
(Gonzalez-Lanza et al. 1991), the northern coast of
the Adriatic Sea (Dezfuli et al. 2007), Lion Gulf of
the Mediterranean Sea (Oliver, 1987), Yardimc and
Pekmezci (2012), but higher than those of the eastern
Black Sea (Ogit and Uzun, 2014) and the eastern
Adriatic Sea (Mladineo, 2006). Above mentioned
sampling areas for D. aequans infestations on D. labrax
have different water salinity values ranging from 17%o
to 38%o and it is clear that D. aequans has the ability of
survival as well as hatching success within this range
of salinity. Seasonal intensity values at both sampling
localities in the present study revealed seasonal
fluctuations, winter having the highest infestation
values. According to Antonelli and Marchand (2012)
these variations in rates of infestation through the
seasons were attributed to the changes in the fish
behaviour and peak abundances recorded in winter in
the present study coincided with animmunodeficiency
of fish linked to brutal changes in temperature
during the transition from autumn to winter as was
determined by Faliex et al. (2008). Moreover, these
periods of decreasing water temperature resulted in a
stress response of the European seabass (Hadj Kacem
et al., 1987) reflecting a weakened immune system of
fish, and therefore a greater vulnerability, leaving the
opportunity for parasites to increase their populations
rapidly (Oliver, 1982).

Host and, to some extent, site specificity is a well-
known phenomenon in monogenean parasites of
fish. This study provided a comparative data on the
distribution of D. aequans on the gill arches of host fish
D. labrax collected from two distinct sampling localities
with different salinities, 17%o in the Black Sea and 35%o
in the Aegean Sea. A homogenous distribution of this
parasite without any significant difference (p>0.05)
over the gill arches of fish at both sampling localities
were determined in the present study. However,
some contradictory results on the distribution of D.
aequans on the gill arches of host fish D. labrax have
been reported in a limited number of previous studies.
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Cognetti-Varielle et al. (1992) reported a non-significant
distribution of this parasite’s adult and juvenile forms
over the gill arches at both left and right side of host
fish but, noted that the location of juvenile and adult
forms of this parasite at the posterior or anterior
parts of each hemibranch of any given gill arches
may be different. They attributed these results to the
difference in the inlet-outlet water flow through the
branchial chambers. Ozer and Oztiirk (2005) reported
no significant preference of another monogenean
Dactylogyrus cornu for the left and right sets of the gills
of host fish Vimba vimba tenella although, statistically
significant numbers occurred on the filaments of
the second gill arches of both sides. Several authors
suggested that monogenean distribution to be
influenced by the hydrostatic pressure of the branchial
pump, coughing action and water current over the
gill surface during the respiratory cycle (Hughes and
Shelton, 1958; Paling, 1968; Wootten, 1974).

In conclusion, the present study provided the first
simultaneous and comparable infestation details of D.
aequans, a previously known monogenean parasite of
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0Oz: Dalyanlar kiyi lagiinlerinin su giris cikislarinin kontrollii bir sekilde kullanildigi balikgilik sektériiniin dnemli bir parcasidir. Giiniimiizde
dalyan alanlarindaki tehlike ve risklere karsi is sagligi ve glivenligi kapsaminda koruyucu ve 6nleyici tedbirler uygulanmaya baslanmistir. Dal-
yan balikcihg, is saghgi ve glivenligine iliskin isyeri tehlike siniflari tebliginde; 03.11.01 NACE kodu ile deniz ve kiyi sularinda yapilan balik¢ilik
(girgir balkgihg, dalyancilik dahil) faaliyetleri arasinda tehlikeli sinifta yer almaktadir. Bu calismada is saghgi ve givenligi acisindan dalyan
balikcihginin incelenmesi amacglanmistir. Bu sebeple, Ege Denizi kiyilarinda aktif faaliyetine devam eden 6 dalyan arasindan rastgele ¢ dalyan
belirlenmistir ve Ekim 2017 — Nisan 2018 tarihleri arasinda 92 dalyan calisani ile yiiz yiize anket calismalari yapilmistir. Ankete katilan balikgilarin
%97'si erkek, %3'li bayan calisanlardan olusmaktadir. Bir numarali dalyan calisma ortaminda (D1) %90, iki numarali dalyan calisma bolgesinde
(D2) %74 ve ¢ numaral dalyan alaninin (D3) tamaminda ilkokul mezunu calisan bulunmaktadir. Calisanlarin ise girislerde D1 (%29), D2 (97)
ve D3 (%17) saglik muayeneleri yapilmistir. Mesleki is kazalari ve meslek hastaliklar hakkinda calisanlarin D1'de %25'i, D2'de %29'u ve D3'de
%26'si haberdar olmaktadir. Dalyanlarda yasanan is kazalarinin sikhigi sira ile %50 kesikler, %19 ezikler, %16 kirik-cikik, %9 bogulma ve %6 bas
bélgesi yaralanmalari olarak tespit edilmistir. Dalyan kuzuluklarinda is kazalarinin en fazla yasandigi alan olan iskele platformlarini calisanlarin
D1'de %44'l, D2'de %11'i ve D3'de %35'i glivenli bulmamaktadir.

Anahtar sézciikler : Dalyan balik¢iligi, is saghgi, is glivenligi, kuzuluklar, av araci

Abstract: Lagoons are important parts of the fishery sector as the areas where the entry and exit of waters are used under controlled condi-
tions. At the present time, the protective and preventive measures have been started to be applied against the hazards and risks in the fields
of occupational health and safety. Lagoon fisheries are among the fishery activities (including purse seine fishing, scuba fishing) in marine and
coastal waters that are coded as 03.11.01 in the NACE code in occupational health and safety in the workplace hazard classes declaration and
are classified as dangerous. In this study, it is aimed to examine the fishery in terms of occupational health and safety. For this reason, randomly
3 lagoons were determined among the 6 lagoons that continue their active activities on the coasts of the Aegean Sea between October 2017
and April 2018, 92 surveys were interviewed face to face. The 97% of the fishermen surveyed were male and 3% female employees. 90% of D1,
74% of D2 and all D3 employees are primary school graduates. The rate of health examinations of employees before work is 29% in D1, 97% in
D2 and 17% in D3.The 25% of the employees in D1,29% in D2 and 26% in D3 have knowledge about occupational accidents and occupational
diseases. In terms of occupational accidents in lagoon, cutting, crushing, fracture-dislocation, suffocation and head injuries were frequently
determined as 50%, 19%, 9% and 6%, respectively. The pier platforms where occupational accidents are most prevalent in lagoon barrier trap
are not safe by employees, 44% in D1, 11% in D2 and 35% in D3.

Keywords: Occupational health, occupational safety, barrier trap, lagoon fisheries, fishing gear
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GiRiS

is saghg ve guvenligi hakkinda eski yaklasimlar
reaktif yaklasim olarak isimlendirilmekte olup, bu
yaklasim olay sonrasi inceleme, yani olmus olan olaylar
ile ugrasir, tazmin edici yaklasimlar icerir ve glivensiz
kosullar ihmal edilebilmektedir. Glnimuzdeki is
saghgi ve glivenligine ait proaktif yaklagim is akisindaki
glvensiz kosullari belirleyerek daha cagdas bir yaklagim
ile tehlike olusturan faktorlerin riske déntiismemesi icin
onleyici faaliyetler gelistirir, risk degerlendirmesi ve
guvenlik kiltirine odaklanilir. Turkiye'de is saghgi ve
guvenligiuygulamalari 6331 sayiliis Saghgi ve Giivenligi
Kanunu (T.C. Resmi Gazete, 2012) dogrultusunda T.C.
Aile, Calisma ve Sosyal Hizmetler Bakanhgi kontroliinde
teftis ve denetimler ile strdurilmektedir.

ILO (2019) dinyada yilda yaklasik 340 milyon is
kazasi meydana geldigini bildirmektedir. Bunlardan
357.948'i olimle sonuglanan is kazalarn olmaktadir.
Turkiye'de yasanan is kazalarina bagh oluimlerde
ise Diunya ve Avrupa Birligi ortalamalarinin ¢ok
Uzerindedir. 2016 yili verilerinde o6lumli is kazasi
siralamasinda Turkiye Avrupa'da birinci sirada, diinyada
tclincli sirada yer almaktadir (Ocal ve Cicek, 2017).
Turkiye'de 2007 ile 2016 yillar arasindaki ortalama
is kazasi sayisi 295,078dir. En ¢ok kaza 2012 yilinda
1.647.127'dir. Erginel ve Toptanci (2017) 2012 yilinda ve
sonrasinda kaza bildirim sayisinda artis yasanmasi 6331
sayll kanun ile getirilen zorunluluk ve yaptirimlarin
uygulanmasiyla iligskilendirmistir.

Lagunler genellikle nehir, kaynak veya yeralti sulari
tarafindan beslenen, denize karismayan, sig gollerdir.
Lagin kiyr seti, akarsularin getirdigi kumlar, kiyiya
yigmasi veya denizin surikleyip getirdigi ¢akil, kum
ve molozlarin bir koy veya korfez 6nline yigmasi ile
meydana gelmektedir (Tosunoglu vd., 2017). Ozel
ekosistemler olan sulak alanlar ve lagiinler bircok gorev
Ustlenmektedir. Kara ve deniz arasinda yer alan lagtinler
hem karasal hem de denizel faktorlerin etkisinde deniz
suyu ve tatll su ortamlari arasinda gecis bolgeleridir
(Acarl vd., 2006; Balik vd., 2008). Dalyanlarin yapisal
ozelliginden kaynakh akinti, riizgar, su hareketleri ve
su sicakligi calisanlari tehlikeye sokan durumlardandir.
Dalyanlarda su bitkilerinin yogunlugu oldukca fazladir
ve bu durum av araclarina oldukga zarar vermektedir.

Laglin ekosistemleri, cok sayida balik tiriine larva ve
yetiskin asamalarinda yiyecek ve barinak saglayan sig ve
aci sular olup besleyici acidan zengin habitatlardir. Bu
sahalara beslenme amaciyla giren baliklar belli bir stire
sonra girisler kapatilarak hapsedilmektedir (Kinacigil
ve ilkyaz, 1997). Lagiinde geleneksel olarak kuzuluk,
uzatma aglari, kargil aglar ve pinter gibi av araglar
kullaniimaktadir (Acarli vd., 2006). Dalyan balik¢iliginin
temel av araci sabit bariyer tuzaklaridir. Bu tuzaklar
kargi, plastik veya demir cubuklardan yapilmakta olup
kuzuluk olarak tanimlanmaktadir (Gokce ve Tosunoglu,

2016).

Genel olarak Ulkemiz laglinlerinde ilk hareketi
kol glici ile verilen pancar motorlu tekneler
kullanilmaktadir. Teknelerin manevra kabiliyetini ve
hizlarini artiran sanziman ve motorun ¢alismasini
hizlandiran “Lombardini” ve “Katana” marka motorlar
kullanilmaktadir (Demirol ve Yiksel, 2014). Ayrica bu
tekneler pancar motorlara gore daha az gurdltili
calistigindan son zamanlarda daha c¢ok tercih
edilmektedir. Dalyanlarda motorsuz tekne diye
adlandirdigimiz alti diiz yapidaki kuritalar giiniimiizde
de si§ sularda kullanilmaya devam edilmektedir. Bu
teknelerde motor olmadigindan tekne Uzerindeki
insanlar tarafindan el glici ile teknenin gidisi
yonlendirilmektedir.

Dalyanda calisan balikcilar kooperatif elemani
olarak isci statlisiinde taseron firmalara bagh olarak
calismaktadir. Calisma alani bakimindan dalyanlar
yerlesim yerlerinden uzakta yer almaktadir. Dalyanlarin
kurulum zamaninda oldukca fazla sayida taseron
isci calismakta, diger zamanlarda bu sayl oldukca
azalmaktadir. Ayrica bunlarin disinda dalyan sahasi
icinde pasif av araclari (uzatma agi, pinter) ile yil boyu
dalyani kiralayan kooperatife Uye balkgilar avcilik
yapmaktadir.

Avrupa Birligi ekonomik faaliyetlerin istatistiki
siniflandirilmasi kisaca NACE olarak adlandiriimaktadir.
Ekonomik Faaliyetlerin Uluslararasi Standart Sanayi
Siniflamasi (ISIC) ile iliskisinden dolayr NACE, ekonomik
faaliyetlere iliskin istatistiki verileri diinya diizeyinde
karsilastirma acisindan olduk¢ca ©6nemli bir aractir
(Anonim, 2019). Turkiyede 6331 sayili is saghgi ve
glivenligi kanununa gore sektorlere iliskin isyerlerinin
tehlike siniflan verilmektedir. T.C. Resmi Gazete (2017)
de balikgilik ve su Uriinleri yetistiriciligi 03 ana bashdi
altinda; Balikgilk ve Su Urunleri yetistiriciligi sirasiyla
03.1 ve 03.2 NACE kodu ile iki sinifa ayrilmistir. Deniz
ve kiyi sularinda yapilan balik¢ihk (girgir balikgilids,
dalyancilik dahil) 03.11.01 NACE kodu ile tehlikeli
sinifta, deniz kabuklularinin  (midye, istakoz vb.),
yumusakgcalarin, diger deniz canhlan ve drlinlerinin
toplanmasi (sedef, dogal inci, siinger, mercan, deniz
yosunu vb.) 03.11.02 NACE kodu ile ¢ok tehlikeli sinifta
deniz balik¢ihdr faaliyetleri kapsaminda iki kisma
ayrilarak siniflandinimistir. NACE kodu 03.12.01 olan
tath sularda (irmak, gol) yapilan balik¢ihk (alabalik,
sazan, yayin vb.) tehlikeli siniftadir. Denizde yapilan
balik yetistiriciligi 03.21.01 ve denizde yapilan diger su
artnleri yetistiriciligi 03.21.02 NACE kodlariyla beraber
tehlikeli sinifta, tatl sularda yapilan balik yetistiriciligi
03.22.01 NACE kodu ile az tehlikeli ve tatli su trdnleri
yetistiriciligi 03.22.02 NACE koduyla tehlikeli sinifta yer
almaktadir.

Diinyada is saghgi ve glivenligi alaninda su Grlinleri
sektori kapsaminda arastirmalar (Moreau ve Neis,
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2009; Norwegian Labour Inspection Authority, 2001;
Myers ve Durborow, 2012; EL-Saadawy vd. 2014;
Guertler vd., 2016) bulunmakta iken Turkiye'de yapilan
arastirmalar yetistiricilik tesisleri (Atayeter ve Atar,
2013; Ozénel, 2015; Uyumsal, 2017; Percin, 2018a,
2018b), balik¢ilik (Ulukan, 2016), kicik 6lcekli bahkgilik
(Percin vd., 2011; Percin, 2017) ve buyuk Olgekli
balikgilik (Percin, 2017), balik halleri (Akyol vd., 2016),
balik¢i barinaklari ve balik¢r limanlar (Percin, 2018c),
su Urlinleri isleme tesisleri (Atayeter ve Terzioglu, 2009;
Mert ve Ercan, 2014) ve genel (Sik, 2017) alt basliklari
altinda toplanabilir.

Dinyada ve Turkiyede is saghgi ve guvenligi
konusunda dalyan balik¢ihginda yapilan bir calismaya
rastlanilmamustir. Balikcilik sektorl icerisinde calisan
personel sayisi bakimindan dalyan balik¢ihgi dnemli
bir yer tutmaktadir ve calisma kosullari oldukga agrr, is
saghgi ve glvenligi acisindan tehlikeler icermektedir.
Bu calismada, dalyanlarda calisanlarin is saghigr ve
guvenligi acisindan karsilastigi tehlikeler, mesleki risk
bilinci ve is sagligi ve glivenligi konusunda ne derece
bilgili olduklari dl¢tilmeye calisilmistir. Ayrica mesleki
risk faktorleri tanimlanarak bu tehlikeleri azaltacak
ve ortadan kaldiracak onlemlerin ortaya konmasi
amaclanmistir.

MATERYAL ve METOT

Turkiye'nin Ege Denizi kiyilarinda avcihigin aktif
olarak surdurildugiu 6 adet dalyan icinden rastgele
3 dalyan secilmistir ve Dalyan 1 (D1), Dalyan 2 (D2),
Dalyan 3 (D3) olarak isimlendirilmistir.

Dalyanlarin ¢alisma prensibi

Dalyanlarda avcilik islemleri, pinter ve uzatma
aglar ile yapilirken, kuzuluklarda da hasat islemi
yapilmaktadir. Kuzuluklar kargi-saz gibi malzemelerin
esit uzunlukta ve deniz dibine rahat batmasi saglanacak
sekilde kesilerek hazirlanmaktadir.  Kuzuluklarin
olusturulmasinda maket bicadi gibi pek ¢ok kesici alet,
tokmaklar ve civiler kullanilarak el giliciine dayal is
yapilmaktadir. Kargi-sazlarin ve agac kaziklarin tasinma
islemlerinde motorsuz el giicline dayal alti diiz kurita
denilen tekneler kullanilmaktadir. Rizgar ve firtina
sonucunda kargi setleri zarara ugrayabilmektedir. Bu
tehlikeler sonucunda setin yikilmasi, baligin kagmasi ve
tim Urinun kaybolmasi riski olusabilmektedir. Bu tur
tehlike ve risklerin olusmast is kazalarini da beraberinde
getirmektedir. Baliklarin go¢ davranisina uygun olarak
yapilan ve yapay olarak hazirlanan kuzuluklarin agilma
ve kapanma zamanlan farkhlik gosterse de, Ege
dalyanlarinda genellikle dalyanin kapatilmasi haziran
basinda, agilmasi da aralik-ocak aylarinda olmaktadir.

Ekim 2017 - Nisan 2018 tarihleri arasinda su
Urtnleri sektorl icinde en ok goriilen is kazalar ve
olimlu kazalar g6z 6niinde bulundurularak kullanilan
av araclarindan kaynakl kaza yaralanmalari arastirilmig

ve dalyan calisma sahalari incelenmistir. Toplamda

92 dalyan balikgisi ile ylz ylize gorusulmustir ve

D1ve D2'de calisan balikgilarin %33,7'si D3'de calisan

balikgilarin ise %32,6 ile dalyan balik¢iidi konusunda

is sagligi ve glvenligi cercevesinde anketler yapiimistir.
istatistiki analizler

Elde edilen veriler tek yonli varyans analizi ve
x* testleri kullanilarak istatiksel olarak incelenmistir
istatistiki analizlerde SPSS 20.0 programi kullanilmis ve
yanilma olasiligi 0,05 olarak kabul edilmistir.

BULGULAR

Ege Bolgesinde faaliyet gosteren D1 ve D3
dalyanlarinda calisanlarin tamami erkek bireylerden,
D2'de calisanlarin ise %10'u kadinlardan olusmaktadir.
D1de calisanlarin %901, D2'de %74'G ve D3'de
ankete katilanlarin tamami ilkdgretim mezunudur.
Dalyanlar arasinda calisanlarin  egitim durumlari
karsilastirildiginda istatistiki acidan anlamli bir farklilik
¢ikmamistir (p>0.05). Dalyan calisanlari 23 ile 74 yas
araligindadir. D1, D2, D3'de calisanlarin yas ortalamasi
sirastyla’53,39ve 55'dir. D1-D2 ve D3 - D2 calisanlarinin
yaslan arasinda anlamh derecede farklilik oldugu
(p<0.05), D1 - D3 arasinda ise fark olmadigi sonucu
cikmustir (p>0.05).

GUnlUk calisma saati (8 saat) ve haftalik toplam
calisma saati (45 saat) incelendiginde D1'de %13,
D2de %84'i, D3de calisanlarin %44’ uygun
surelerde calismaktadir. Giinlik calisma saatleri
karsilastirildiginda D1 - D2 ve D3 - D2 arasinda
istatistiki agidan fark oldugu (p<0.05), D1 — D3 arasinda
farklilik olmadigi goérilmektedir (p>0.05).

D1 ve D2de calsanlar arasinda hi¢ kimseye
meslek hastaligi tanisi konulmamistir. D3'de ise bir kisi
meslek hastaligini bel fitigi olarak kendisi belirtmistir
fakat bu durum meslek hastaliklari birimi tarafindan
raporlanmamistir.  Calisanlarin  meslek  hastalig
teshisinin konulmasina dair dalyanlar arasinda istatistiki
acidan anlaml bir farklilik bulunmamistir (p>0.05).

is kazalari acisindan incelendiginde, D2'de hic
is kazasi yasanmadigi, D1 ve D3'de ise %2 oraninda
olmak lizere toplamda %4 oraninda is kazasi yasandigdi
saptanmistir. D1'de tekneden suya diisme ve zeminde
kayma-diusme kazalar yasandigi, D3'de ise uzuv
kopmasi ve g6z boélgesine gelen sivri cisim sonucu is
kazasi olarak tespit edilmistir. Dalyanlar da meydana
gelen is kazalan karsilastirildiginda istatistiki olarak
anlamli fark tespit edilememistir (p>0.05).

Dalyanlararasinda ¢alisanlarin is sagligi ve guivenligi
kanunu hakkinda ne derece bilgi sahibi olduklari
Sekil 1'de verilmistir. Konu hakkinda D1-D3 arasinda
istatistiksel acidan anlamli bir fark yok iken (p>0.05),
D1-D2 ve D3-D2 arasinda anlamli fark saptanmistir
(p<0.05).
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Sekil 1. Dalyan calisanlarinin is sagligi ve glivenligine dair bilgi oranlari
Figure 1. The rates of knowledge on the occupational health and safety of lagoon employees

is saghg ve givenligine iliskin uzman kisiler
tarafindan bilgilendirme toplantilari D2'de %70, D3'de
%10 ve D1'de %7 oraninda yapilmaktadir. D1-D2 ve D3-
D2 arasinda calisanlarin bilgilendirilmesinde istatistiki
acidan fark ¢cikmis (p<0.05), D1-D3 arasinda ise fark
bulunamamistir (p>0.05).

is saghgi ve guivenliginin benimsenmesi ile birlikte
calisma alanlarinda uyari levhalarinin bulunduruldugu
tespit edilmistir. D2'de calisanlarin sadece %62'si uyari
levhalarinin bulundugunu belirtmesine D2'de calisma
alani ziyaret edildiginde uyari levhalarina rastlaniimistir.
D1de calisanlarin ~ %32'si  uyarn  levhalarinin
bulundugunu belirtse de bu dalyan ziyaretinde uyari
levhalarina rastlanilamamis olup, uyari levhalari olarak
kara yolu levhalarini gostermislerdir. D3'de ise hig
uyari levhasi bulunmamaktadir. Bu konuda dalyanlar
arasindaki karsilastirmada istatistiki acidan fark
bulunmustur (p<0.05).

Dalyan calisanlarn kis aylarinda kisisel koruyucu
donanimlari  (KKD) daha yodun kullaniimaktadir.
Tum dalyanlarda calisanlarin %53’ strekli KKD
kullandiklarini,  %39'unun sikhkla kullandiklarini

belirtmislerdir. Dalyan c¢alisanlarindan KKD kullanimi
kendiiclerinde degerlendirildigindeise D1-D2 ve D2-D3
dalyanlar arasinda istatistiki acidan fark bulunmamis
(p>0.05) iken D1-D3 dalyanlari arasindaki fark istatiksel
olarak 6nemli bulunmustur (p<0.05).

Balikcilik faaliyetlerinin tehlikeli sinifta yer aldigi
bilgisi D1 dalyani ¢alisanlarinin 9%62’si, D2 dalyani
calisanlarinin %73’l ve D3 dalyani ¢alisanlarinin %43'U
tarafindan bilinmektedir (p>0.05). D1'deki balik¢ilarin
%45'i, D2 de balikcilarin %42'si ve D3 deki balik¢ilarin
%62'si dalyan sahasinda kayma-disme yasamistir.
Ancak bu olay balik¢i sayisi incelendiginde istatistiki
olarak 6nemli olarak bulunmamistir (p>0,05).

Balikcilikta sik karsilasilan  kazalardan biri de
tekneden suya diismek olarak bilinmektedir. Tekneden
suya dismenin is kazasi oldugu belirtildiginde,
calisanlarin bu durumu is kazasi olarak gormedikleri,
bunu islerinin bir parcasi olarak benimsediklerini
bildirmektedirler (Sekil 2). D1-D3 dalyanlar arasinda
istatistiki acidan fark cikmaz iken (p>0.05), D2-D3
ve D1-D2 dalyanlari arasinda tekneden suya diisme
oranlarinin istatistiki acidan farki énemlidir (p<0.05).
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Sekil 2. D1, D2 ve D3'de calisanlarin tekneden suya diisme oranlari
Figure 2. The rates of falling of employees from boat to water in D1, D2 and D3

Dalyanlarda is saghgi ve giivenligi bakimindan saha
calismasi yapildiginda gerek ortam sartlari, gerekse
calisanlardan kaynakli tehlikelerin calisanlari tehdit
ettigi gozlemlenmistir. Bu tehlikeler ortam sartlarinin
yetersizligi, teknik yatinmlarin azhg, iyilestirmelerin
yapilmamasi, teknik eleman eksikligi ve bilgi eksikligi
olarak tespit edilmistir. Teknik eleman eksikligi D1 ve
D2'de, yetersiz teknik yatirimlar D1 ve D3'de yiksek
oranda tespit edilmistir (Tablo 1).

Dalyanlarda yasanan kazalarin %50'si kesikler,
%19'u burkulma - ezilmeler, %16si kirik-cikiklar, %9'u
bogulma ve %6 bas bdlgesi yaralanmalaridir (Tablo 2).

D1de %44, D2'de %11 ve D3'de ise calisanlarin
%35'i iskele platformlarini guvenli bulmadiklarini
dile getirmislerdir. Balikgilar l¢ dalyanda da iskele

Tablo 1. Dalyanlarda isin seyrini aksatan durumlar

platformlarini  glivensiz  olarak  tanimlamislardir
(p>0.05). liskele platformlarinda tahtalar arasinda
bosluklarin bulunmasi, ¢ikintilarin olmasi, civi, civata
benzeri malzemeler bulunmasi ve zeminin islak olmasi
tehlike olusturan etmenler olarak bildirilmistir (Tablo
3).

Pinter ile avcilik yapan D2'deki balikgilarin %67'sinin
tetanos asisi yaptirdigi, D1'deki balikgilarin %19’unun,
D3'de calisanlarin ise %50'sinin tetanos asisi olmadigi
tespit edilmistir. D1 ve D2’ dalyaninda pinter avcilig
yapan balik¢ilarda sadece takilma ve dusme, D3
dalyaninda ise en fazla takilma olayi (%67) goriilmekte
olup bunu disme (%50), incinme (%33) ve burkulma
(%16) olaylarinin takip ettigi tespit edilmistir.

Table 1. Conditions that disrupt the work processes in lagoons

Yetersiz lyilestirme .
Bakim Sartlarinin . Teknik Eleman .
Dalyan . Teknik Calismalarinin . Bilgi Eksikligi
Yetersizligi Eksikligi
Yatirhm Yapilmamasi
D1 9%72,2 %77,8 %33,3 %77,8 %38,9
D2 %40,0 %40,0 %20,0 %80,0 %60,0
D3 %74,1 %96,3 %81,5 %66,7 %63,0
Tablo 2. D1, D2 ve D3'de yasanan is kazalari
Table 2. Work accidents in D1, D2 and D3
. . ) Burkulma - .
Dalyan Bogulma Bas bolgesi X Kirik- Cikik Kesikler
Ezilme
D1 %8,3 %38,3 %16,7 %25,0 %41,7
D2 %11,1 %11,1 %22,2 %22,2 %33,3
D3 %9,1 %0,0 %18,2 %0,0 %72,7
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Tablo 3. Dalyan iskele platformlarindaki tehlikeler
Table 3. Dangers in lagoon pier platforms

Tahtalar arasinda

Civi, civata benzeri

Tahtalar arasi . Zeminin islak
Dalyan bosluklarin malzemelerin
cikintilar olmasi
bulunmasi batmasi
D1 %33,3 %83,3 %25,0 %33,3
D2 %66,7 %66,7 %50,0 %83,3
D3 %92,3 %100,0 %100,0 %100,0
TARTISMA VE SONUC yani sira is¢i 6zelliklerinin de direk veya indirek olarak

Balik¢ilik ve su driinleri yetistiriciligi faaliyetleri is
Saghgi ve Guvenligine iliskin isyeri Tehlike Siniflari
Teblig'inde tehlikeli sinifta 031101 NACE kodu ile yer
almaktadir (T.C.ResmiGazete, 2017).BucalismadaD1'de
calisan balikgilarin %62'si, D2'de %73'(i, D3'de %43'linlin
bu siniflamadan haberinin olmadigi tespit edilmistir.
Akyol vd. (2016), is saghdi ve glvenligi hakkinda is
kazalar Gizerine egitim ve bilgilendirme toplantilarinin
izmir balik halinde yapildigini, Mert ve Ercan (2014) ise
su Urinleri tesislerinde 14 isletmenin 8'inde egitimlerin
verildigini bildirmislerdir. Bu c¢alismada sadece D2
calisanlarinin %70'i is glivenligi uzmanlar tarafindan
egitimlerin verildigini bildirmislerdir. Dalyanlar arasinda
is saghgr ve guvenligi egitimlerinin yapilmasinda
fark bulunmasi, D2'nin ortak saglik ve giivenlik birimi
(OSGB) tarafindan hizmet almasi ile aciklanabilir. is
kazalarinin %90’ insan hatasindan kaynaklanmaktadir.
Egitim eksikligi ve bilgisizlik olusan kazalarin en nemli
sebeplerinden biridir (Ceylan, 2012). Calisanlarin
tamaminin bilinglenmesi amaciyla egitim verilmesi
gereklidir. Bu bilgilendirmeler sonucunda olusabilecek
tehlikelere karsi 6nlem alip uygulamak is kazalarinin
azalmasinda énemli bir rol oynamaktadir.

Percin vd. (2011), kulguk olcekli balikcilik yapan
calisanlarin %43’lnin, Akyol vd. (2016) ise izmir
balik halinde calisanlarin %37'sinin ilkokul mezunu
oldugunun belirtilmesi ile birlikte Percin (2018b) izmir
ilinde kuluckahane ve kafeslerde calisanlarin %25'inin
Universite mezunu oldugunu tespit etmislerdir. Bu
calismada D3'de calisanlarin tamaminin, D1'de %901,
D2'de calisanlarin ise %74’tinun ilkokul mezunu oldugu
tespit edilmistir. Limanda ve balik halinde calisanlarin,
dalyanlarda calisanlara gore egitim durumlarinin daha
yiiksek oldugu sdylenebilir. insan kaynakli is kazalarina
sebep olarak fiziksel, duygusal ve cevresel faktorlerin

etken oldugu bilinmektedir (Arashpour ve Arashpour,
2010; Martins vd., 2011). Rahmani vd. (2013), elektrik
endustrisinde dusuk egitim seviyesine sahip iscilerin
daha ¢ok is kazasina ugradiklarini bildirmistir. Ozénel
(2015), su Uriunleri isletmelerinde is kazasi geciren
calisanlarin = %23’Gnin ilkokul mezunu oldugunu
belirtmistir. is kazalarinin sayisi egitim seviyesinin
yukselmesi ile azalabilecegi sdylenebilir.

Akyol vd. (2016) izmir balk hali calisanlarina
iliskin yapilan arastirmada en az 6 saat en fazla 12
saat calistinlan personelin ginlik calisma siresinin
ortalama 8,5 saat oldugunu tespit etmislerdir. Uyumsal
(2017), su Urunleri kuluckahanelerinde goérev alan
personellerin  %92'sinin glinde 7-8 saat calistigini
belirtmistir. Bu calismada D1'de %13'l, D2'de %84,
D3'de calisanlarin %44'G glinde 7-8 saat araliginda
calismaktadir. D1 calisanlarinin %58'i gunlik 10
saatten fazla calismaktadir. T.C. Resmi Gazete (2004)
tarafindan haftalik calisma siiresi en fazla 45 saat
olarak tespit edilmistir. Bu slrenin haftanin calsilan
glinlerine esit olarak uygulanacadi yine ayni kanunda
belirtiimektedir. Bu bilgiler isiginda dalyanlarda calisma
saatlerine uyulmadigi tespit edilmistir. Hava durumu,
is yogunlugu ve calisan azlig1 gibi sebeplerle dalyan
balik¢ilarinin  calisma saatlerinin fazla olabilmesine
karsin Salminen (2010) tarafindan fazla mesai yapilan
calismalarda, haftada 45 saat yapilan calismalara gore
is kazalarinin iki kat arttigi belirtilmistir.

Norvec Is Teftis Kurumu (Norwegian Labor
Inspection Authority, 2001) verilerine gore, su Urlinleri
sektoriinde kas- iskelet sistemi bozukluklar, cilt
alerjileri, astim, isitme kayiplan en sik karsilasilan
meslek hastaliklaridir. Percin vd. (2011) balikgilarin
%85'inin deniz ylizeyinden gelen isik yansimasindan
dolayr gozlerinde saglk sorunu yasadiklarini ve
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%84’lUnde  kas-iskelet  sistemi  rahatsizliklarinin
oldugunu belirtmislerdir. Percin (2017), kiiclik 6lcekli
ve buyuk Oolcekli balikgilarda meslek hastaliklarini;
kas iskelet sistemi, bel fitigi ve romatizma, solunum
sistemi hastaliklari ve astim, deri ve cilt hastaliklar ve
egzema, agiz ve dis sorunlari, ¢urik ve yaralar, madde
bagimliligi, sigara, alkol, uyusturucu kullanimlarinin
rastlanma sikliklarinin yogun olarak gorildiigunu tespit
etmistir. Percin (2018b) kuluckahane calisanlarinin kas-
iskelet sistemi rahatsizliklari yasadiklarini, kirik, ¢ikik ve
carpma (%90), cilt problemleri ve alerji (%86), g6z ve
kulak problemleri (%85) ile karsilastigini belirtmistir. Bu
calismada sadece dalyan calisanlarinin %1’lik kisminin
meslek hastaligina (sadece bel fitigi) yakalandigi tespit
edilmistir. Fakat bu hastahigin meslek hastaligi olarak
saghk kuruluslarinda raporlanmadigi belirtilmistir.

Saglam vd. (2015), Gullik dalyaninda calisan
balikcilarin ~ yas  ortalamasinin 48  oldugunu
belirtmislerdir. Ozénel (2015), su uriinleri sektdriinde
0-1 yil arasinda tecriibeye sahip calisanlarin daha fazla
oranda is kazasi gecirdigini vurgulamistir. SGK (2016),
tarafindan is kazalarinin en fazla yasandigi yas arahgi 22
ile 29 oldugu belirtilmistir. Calismada D1, D2 ve D3'de
calisanlarin yas ortalamasi sirasiyla 53, 39 ve 55dir. Burt
(2015) geng cahlisanlarin yasadigi is kazalarinin yaslari
ile birlikte gelen 6zelliklerinden( fiziksel, psikolojik vb)
degil tecribelerinden kaynaklandigini belirtmistir. Bu
calismada dalyanlarda is kazasi oraninin % 4 ¢ikmasi
yas ortalamasinin ylksek olmasi yani tecriibe sahibi
insanlarin calistyor olmasi ile iliskilendirilebilir.

Mert ve Ercan (2014) 14 su Urlnleri isletmesinden
8 inde KKD kullaniimadigini tespit etmislerdir. Atayeter
ve Atar (2013) ise soguk, nem ve kaslarin tekrarlayan
bir sekilde gerilerek zorlanmasi gibi faktorlerin
kombinasyonu olarak romatizmal sikayetin her zaman
olabilecegini belirtmiglerdir. Percin (2018a), Uretim
tesislerinde formaldehit ve sodyum hipoklorit gibi
kimyasal kullaniminda kisisel koruyucu donanim olarak
eldiven ve cizme kullanmadiklarini belirtmistir. Bu
calismada tiim dalyanlarda calisanlarin %53'U surekli
KKD kullandiklarini, %39'unun siklikla kullandigi bilgisi
elde edilmistir. D2'de kisisel koruyucu donanimlar
hakkinda pek ¢ok uyarici isaretler bulunmakta ve diger
dalyanlara oranla kisisel koruyucu donanima daha fazla
dnem verilmektedir. is kazasi riskini en aza indirmek icin
koruyucu giysiler ya da yeterince sicak tutan giysiler
temin edilmeli ve balikgilar tarafindan giyilmelidir.

Pinter ile avalik, uzatma aglari ile yapilan avciliktan
daha zor ve yorucudur ( Demirol ve Yiksel, 2014;
Dereli vd., 2018). Guertler vd. (2016) calisanlarin %90’i
fiziksel is yuUkinden, Percin (2018b) ise calisanlarinin
%80 agir calisma kosullarindan sikayet ettigini
bildirmislerdir. Guertler vd. (2016), istiridye kafeslerinin
denizden cekilmesinin zor is oldugunu, rizgarh ve
firtinali zamanlarda bu islemlerin daha da zorlastigini

bildirmektedir. Bu calismada pinter avciliyi yapan
balikgilarda takilma, diisme, incinme ve burkulma
olaylari tespit edilmistir. Pinter ile avcilik esnasinda
firtina, akint, camur-bataklik zemin ve rizgar gibi
cevresel faktorlerin av aracini denizden almayi
zorlastirmasindan kaynaklanan takilma ve disme
sonucu is kazalarini olusturabilmektedir.

Atayeter ve Atar (2013), yiksekten diisme veya
suya dismeye karsi kafeslerin acik kenarlari boyunca
korkuluklarin saglanmasi gerektigini bildirmislerdir.
Percin (2017), kuiglik 6lcekli ve buyiik olcekli balikcilikta
yogun yasanan; c¢alisma alaninda ip, halat, kabloya
takilma, merdivenlerden kayma-diisme, malzeme,
makine, techizat veya ekipmanlara vurma, carpma
veya hafif burkulma vakalarini hafif yaralanmali
kazalar olarak tanimlamistir. Percin (2018c), balikgi
barinaklarinda; calisma alanindaki duzensizlik, cevre
kirliligi, kisisel koruyucu donanimlarin kullanilmamasi,
kolay alevlenen kimyasal malzemelerin bir arada
bulunmasindan dolayr yangina sebep olabilecek
tehlike ve risklerden bahsetmistir. Percin (2018a), balk
tanklarinda ve kafeslerde; yiiksek alanlar, 1slak kaygan
zeminlerin calisanlaricinrisk olusturdugunu belirtmistir.
Bu calismada ortam sartlari bakimindan kuzuluklardaki
iskele platformlarinda; tahtalarin arasindaki bosluklar,
¢ivi, civata benzeri malzemelerin bulunmasi, kiymiklar
ve zeminin islak olmasi gibi tehlikeler tespit edilmistir.
Ayrica platformlarda herhangi bir korkuluk ya da
tutunacak bir yer bulunmamaktadir. Calisanlarin
yurlyecegi zemin ve diger vylzeylerin kaymaz,
yeterince saglam, kiriksiz, malzemelerin tasinmasina
ve glivenli yurlylise imkan saglayacak sekilde olmasi
gerekir. Ylizeyler engel, cikintilar, ¢cikinti yapan civiler ve
civatalardan arindirilmis olmalidir.

Su Urtnleri sektdriinde meydana gelen is kazalari
islak, kaygan ve buzlu ylzeylerde kayma-diisme,
kimyasallar, makinalar, kesici aletlerden kaynakl
yaralanmalar, gemi ve teknede yiksekten diisme,
denize disme, sogukta calisma, bogulma ve soguk
depolama gibi calisma ortamlarindan olusmaktadir
(Norwegian Labor Inspection Authority, 2001; Myers
ve Durborow, 2012; Moreau ve Neis, 2009). Sik
(2017), fiziksel tehlikeler, kimyasal tehlikeler ve sudan
gecebilecek hastaliklarin  su  Urlnleri sektoriinde
kaza ve hastaliklara neden olabilecegini belirtmistir.
Ulukan (2016) ise su urlnleri sektoriinde ag ¢ekme
esnasinda aglarda bulunan kursunlarin givertede
calisanlarin kafalarina diismesi sonucunda acik yaraya
neden olmasi, kaygan glverte zemini nedeniyle
disme sonucu gerceklesen incinme ve burkulmalar
sik karsilasilan durumlar olmasina ragmen calisanlar
arasinda is kazasi olarak gorulmedigini belirtmistir.
Ozonel (2015), is kazalarn sonucunda yaralanma ve
yuzeysel yaralanma (%38), kemik kiriklari (%13),
cikiklar ve incinmeler (%29), uzuv kaybi (%10), beyin
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sarsintisi ve i¢ yaralanmalar (%6), suda bogulma (%4)
ve birden fazla yaralanma (%16) oldugunu bildirmistir.
Percin vd. (2011) balikgilarda is kazasi olarak kugik
yaralanmalar (%64), kemik kiriklarini (%28), uzuv
kopmasini, kas yirtilmasini ve diger yaralanmalari (%8)
tespit etmislerdir. Bu ¢alismada ise dalyanlarda toplam
calisanlarin %4'U is kazasi gecirmis olup bu kazalar
kayma, diisme ve yaralanma oldugu tespit edilmistir.
Ayrica dalyanda kayma-diisme orani %51dir. Dalyan
calisanlarinin %63'U tekneden suya distiagund, %29'u
iskele platformlarini glivenli bulmadigini ifade etmekle
birlikte %4'l iskele platformlarindan kaynakli is kazasi
yasamistir. Calismada bu yasanan kazalarin Ulukan
(2016)'Inda belirttigi gibi calisanlar tarafindan is kazasi
olarak gorilmedigi gézlemlenmistir.

Bu calismada D1'de calisan balik¢ilarin %71'i, D2'de
calisanlarin %80'inin is saghgi ve givenligi hakkinda
bilgilendirilmedigitespitedilmistir.Dalyancalisanlarinin
is glvenligi kaltlrl ve mesleki risk bilinci hakkinda
yetersiz bilgiye sahip olduklarianlasilmaktadir. Uyumsal
(2017), mesleki risk bilinci ve is saghgr ve glivenligi
kaltarindn Tarkiye'de calisanlar icin hem yeni hem de
idraki zor oldugunu belirtmistir. Bunun nedeninin ise
toplum arasinda benimsenmesi icin ¢ikan yasanin ¢ok
yeni olmasi ve calisanlarin bu zamana kadar yetersiz
tedbir alarak calismayi yeterli bulmalari ile agiklamistir.
is saghgi ve glivenligi hakkinda; is kazalarini dnlemenin,
calisma ortaminda olusabilecek tehlikeleri azaltmak,
glvenli ve saglkh calisma sahalarini olusturmak igin
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Abstract: Mysid, Mesopodopsis slabberi (Van Beneden, 1861) was for the first time recorded in iskenderun Bay (eastern Mediterranean). A total
of 10 specimens belong to M. slabberi was collected at the depths between 0 and 2 m. This paper is on the first record of M. slabberi from the

Levantine coast of Turkey.

Keywords: Mesopodopsis slabberi, Mysida, Crustacea, iskenderun Bay, eastern Mediterranean

Oz: Misid, Mesopodopsis slabberi (Van Beneden, 1861) iskenderun Kérfezi'nde ilk kez kaydedilmistir. Mesopodopsis slabberi'nin toplam 10 bireyi
0-2 m arasindaki derinliklerden toplanmistir. Bu makale M. slabberi'nin Turkiye'nin Levantin kiyilarindan ilk kayiti tizerinedir.

Anabhtar kelimeler: Mesopodopsis slabberi, Mysidaa, Crustacea, iskenderun Kérfezi, dogu Akdeniz

INTRODUCTION

Mysids are common motile peracarid crustaceans
at shallow coastal waters and estuaries and play an
important role as a food resource for many organisms
that use these areas as nurseries (Mees and Jones, 1997;
Dauvin and Desroy, 2005; Buji and Panampunnayil,
2011). Mysid, Mesopodopsis slabberi (Van Beneden,
1861) is classified in the genus, Mesopodopsis
Czerniavsky, 1882 (Sardo et al. 2005). The taxonomy
of the genus Mesopodopsis Czerniavsky, 1882 and of
the species slabberi in particular, has been a matter
of controversy. Suprabenthic crustaceans are not
easily sampled with conventional samplers like van
Veen grab. M. slabberi was for the first time recorded
in the Bosphorus and the Sea of Marmara for Turkish
coasts (Demir, 1952). Then, it was found in Izmir and
Sigacik Bay (the eastern Aegean Sea) by Katagan 1985
and Katagan and Ledoyer 1979. However, we present

herein the local record of M. slabberi for the Turkish
Mediterranean coast.

MATERIAL AND METHODS

Sampling area was iskenderun Bay (the eastern
Mediterranean) (Figure 1). Specimens were obtained
by means of a Van veen Grab with the surface area of
0.1 m2 Samples were collected in three replicates from
sandy-muddy bottoms between 0 and 2 m depths.
A total of 10 specimens was collected (12.08.2015)
at the 1 and 2 stations (Ceyhan River, eastern
Mediterranean) (Figure 1). The species was identified
based on Wittmann (1992). The nomenclature for
this species follows Worms (2018). Sample specimen
was photographed, preserved in formalin of 4%, and
deposited in the Museum of the Faculty of Marine
Sciences and Technology, Iskenderun Technical
University, Iskenderun-Hatay, Turkey (Collection of Dr.
T. Ozcan).

© Published by Ege University Faculty of Fisheries, lzmir, Turkey
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RESULTS AND REMARKS

M. slabberi is easily distinguished and has a slender
transparent body. Its eyes are of an uncommon length-
twice longer than the diameter of the carapace in
the gastric region (Wittmann 1992, Sardo et al. 2005)
(Figure 2).

Suprabenthic mysid, M. slabberi was found in
coastal areas where there is input of freshwater. The
species was observed only in summer samples in spite
of seasonal sampling strategy. Total body length of
specimens (from the tip of the rostrum to the tip of the

MEDITERRANEAN
SEA

Figure 1. Map showing the sampling location (1: plus,
+; 2:inverted triangle, ¥)

telson) obtained varied between 2.2 and 8.4 mm. Mysid,
M. slabberi is common in oligohaline, brackish, coastal
marine, and weakly metahaline waters in the salinity
range of 1.3-43%o salinity without unit (Wittmann,
1992; Mees and Jones, 1977; Mouny et al. 2000).

M. slabberi, plays an important role in the trophic
food web as it is consumed by many fish species
(e.g. sand smelt, common goby, mullet and sea bass)
(Greenwood et al. 1989; Delgado et al. 1997; Bartulovic
et al. 2004) and therefore it can be considered as an
important prey for fishes in the study area. Bartulovi¢
et al. (2004) mentioned that M. slabberi is an important
prey item for fish, Atherina boyeri Risso, 1810 on the
Crotia coast (the east Adriatic Sea).

According to previous references, approximately
32 mysid species (Turkish Black Sea: 5, the Turkish
Strait System: 14, Turkish Aegean Sea: 26, Turkish
Mediterranean Sea: 3) are known from the Turkish
coast and among these 3 species occurred on the
Levantine Sea coast Turkey (Bakir et al. 2014). With
this new record, the number of mysid species known
from the Levantine Sea coast of Turkey increased to 4.
Consequently, this study focuses on the first presence
of M. slabberi from the Levantine coast of Turkey.
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Figure 2. Mesopodopsis slabberi (Van Beneden, 1861), A; Dorsal view B; Telson

view, (photographed by Dr. T. Ozcan).
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0z: Bu calismada, 48 ve 96 saat siire ile 20 ve 40 pg/L subletal ¢inko pritiyona (ZnPT) maruz kalan denizel ortamdaki kontaminantlari yiiksek
seviyede biriktiren Akdeniz midyelerinin (Mytilus galloprovincialis) toplam hemosit sayilari tizerindeki etkisi belirlenmistir. Toplam hemosit
sayimi, cevresel kirleticilerin etkilerini incelemede iyi bir biyoindikatordur. Cinko pritiyona maruz kalan midyelerde toplam hemosit sayilarinin
kontrol grubuna gore artis gosterdigi belirlenmistir (p<0,05). Farkl kullanim alanlari olan ve sucul ortama karisan bu maddenin dustk
konsantrasyonlarinin bile midyeleri olumsuz etkiledigi saptanmistir.

Anahtar kelimeler: Cinko pritiyon, antifouling, Mytilus galloprovincialis, hemosit

Abstract:In this study, the effect of Mediterranean mussels (Mytilus galloprovincialis) which accumulate contaminants in the marine environment
exposed to 20 and 40 pg/Lsublethal zinc pyrithion (ZnPT) at high levels for 48 and 96 hours on total hemocyte counts was determined. Total
hemocyte count is a good bioindicator to assess the effects of environmental pollutants . It was determined that total hemocyte counts were
increased in mussels exposed to zinc pyrithione when compared to the control group (p<0.05). It has been found that this substance, which
has different usage areas and contaminate aquatic environment, negatively effect the mussels even in low concentrations.

Keywords: Zinc pyrithion, antifouling, Mytilus galloprovincialis, hemocyte

GiRIS

Yirminci ytzyilin ikinci yarisinda, nifus artisindaki
hizlanmaya bagli olarak artan cevre kirliligi, yasam
kaynaklarinin daha fazla kirlenmesine neden olmus
ve sonucta ekosistemin bozulmasi giderek cok daha
ciddi bir hal almistir. insan saghg acisindan énemli
ve cevresel etkilere sahip olan kimyasal maddelerin
etkilerinin belirlenmesi, ekotoksikoloji ve ¢evre sagligi
acgisindan énemli bir arastirma alanidir.

Endustriyel kaynakli kirlilik, populasyon artisi ve
bunun sonucunda antropojenik aktivitenin artis,
akuatik ekosistemde diinya ¢apinda bir problem haline
gelmistir.1970ve 1980'lerinsonlarindaantifoulingolarak

organo kalay bilesikler, gemicilik ve yat aktivitelerinin
yiksek oldugu boélgelerde deniz organizmalarinin
dokularinda, sedimentte ve su kolonunda yiksek
konsantrasyonlarda saptanmistir. Deniz suyu ile
temas eden teknenin ylizeyi, deniz organizmalari ve
diger deniz canlilan tarafindan kaplanmaya aciktir.
Antifouling boyalarin kullaniimasiyla teknelere zarar
veren ve maddi sorunlarla birlikte zaman kayiplarina
neden olan deniz canhlarinin gemi karinalarina
yapismasi Onlenebilmektedir. Antifouling kaplama
glinimize kadar o6zellikle tribGtilin (TBT) gibi aktif
ajanlarla yapilmis olup ve diinya capinda da tehdit
olusturmustur (Duydu,1993).
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1990’'lardan beri ¢esitli biyositler, organotinlerin
yerine ge¢mistir. Bu bilesikler kalayli organik bilesikler
kadar etkin ancak onlar kadar dodaya ve organizmaya
zararli olmayan antifouling bilesiklerin gelistirilmesi
icin yogun arastirmalar yapilmaktadir Irgarol, diuron,
¢inko pritiyon ve bakir pritiyon ve Sea-Nine gibi ¢ok
cesitli antifouling maddeler piyasaya sunulmustur. Bu
biyositlerin ¢evresel olarak organotin bilesiklere gore
daha az zararh olacagi distinilmasttr. Bununla birlikte
biyositlerin cevresel etkileri hakkinda ¢ok az bilgi vardir.
Pek cogunun toksik etkileri belirlenmistir ancak ¢cogu
hakkinda kiyisal sulari kirletme diizeyleri, organizmaya
etkileri ve deniz ortamlarinda yaratacaklari potansiyel
riskler hakkinda yeterli bilgi yoktur (Harino,2004).

Cinko pritiyon organotin biyositlerin yerine altenatif
olarak ilk defa 1990’larda Arch Chemicals (Norwalk ,CT
USA) tarafindan piyasaya sunulmustur. GUnimizde
antifouling boyalarda organokalayli bilesiklerin yerine
en bilyik umut olarak gorilmistir (Dahllof vd., 2005).

Cinko pritiyon (ZnPT), tip alaninda (deri hastaliklari
tedavisinde, kozmetik sektoriinde kepek Onleyici
sampuan yapiminda); boya endustrisinde (antifouling
madde olarak yaygin bicimde uygulanan) kullanimi
¢ok vyaygindir. Bununla beraber sucul cevrede
olusturabilecegdi olumsuz toksik etkiler, deniz trafiginin
¢ok yogun oldugu denizel ekosistemlerde toksisitesinin
belirlenmesi acgisindan buyik 06nem tasimaktadir
(Marcheselli vd., 2010).

Cinko pritiyon bazli antifouling boyalar o6zellikle
Avrupa ve Kuzey Kore’ de yaygin bir sekilde dinya
c¢apinda uygulanmaktadir. Tributilinin (TBT) yerine
¢inko pritiyon bazli antifouling Griinler Avrupa da
yat ve gemilerde siklikla kullaniimaktadir. Cinko
pritiyon batili lilkelerde en yaygin kullanilan biyosittir.
Cinko pritiyon toksisitesinin denizel tirlerde ultra
trace konsantrasyonlarda bile toksik etkisi oldugu
gOsterilmis olmasina ragmen uluslararasi kommunite
tarafindan kiyisal cevre ve biyotada birikip kalici
oldugu kesfedildikten sonra ancak ¢inko piritiyonun
cevresel kaderine yonelik calismalara son zamanlarda
odaklaniimistir (Marcheselli vd., 2010; Marcheselli vd.,
2011; Dahllof vd.,2005).

Son 10-15 yildir kalayli organikler kadar etkin
ancak onlar kadar dogaya ve organizmalara zararl
olmayan antifouling bilesiklerinin gelistirilmesi icin
yogun arastirma yapilmaktadir. Irgarol 1051, Sea Nine
211, bakir pritiyon ve ¢inko pritiyon gibi piyasaya
sunulan c¢ok cesitli antifouling maddelerin  pek
cogunun toksik etkileri belirlenmistir. Ancak cogu
hakkinda kiyisal sularda meydana getirecegi toksik etki
dizeyleri, organizmalara etkileri ve deniz ortamlarinda
yaratacaklari potansiyel riskler konusunda yeterli bilgi
yoktur (Okamura vd., 2004).

Cinko pritiyon, ¢ok duslik konsantrasyonlarda
dahi deniz canhlarina zararh olabilir. Deniz canlilarinin
hayatta kalma, Ureme, populasyon durumuna dair
parametreler Uzerine olan etkileri tanimlanmistir.
Cinko pritiyonun subletal konsantrasyonlarina maruz
kalan deniz midyelerinin dokularinda birikebildigi
belirtilmistir. Bu bilesiklerin deteksiyon limitleri marina
icinden alinan midyelerde tanimlanmistir (Marcheselli
vd., 2010).

Bivalve mollusklar diinya capinda yaygin bir dagilisa
sahip olmalari ve sedenter yasam siirdiiriip filtre ederek
beslenme sekillerinden dolayi, besin kaynaklar olan
kimyasal kirleticileri ve bakterileri akiimile ederler ve
bunun sonucunda badisiklik sistemi olumsuz yonde
etkilenir (Fisher vd.,2000).

Midyeler kontaminantlarin da dahil oldugu degisen
cevresel faktorlere maruz kalan agik dolagim sistemine
sahiptir. Bivalvelerin immin defansinda hemositler,
amaboid lokomasyon yetenegine sahiptirler ve
bagisiklik savunmasinda anahtar rol oynamaktadirlar
(Cheng, 1981). Cahsmamizda bu bilgilerin 1s1§inda
sucul canlilara toksisitesi ve hedef olmayan canlilar
Uzerine muhtemel olumsuz etkileri nedeniyle, Cinko
pritiyonun, Mytilus galloprovincialis tiri midyelerde
akut toksik etkileri arastinlmistir ve bu kimyasaln
midyeler Gzerindeki olasi toksik etkileri immiinolojik
yonden degerlendirilmeye calisiimistir.

MATERYAL VE METOT

Bu calismada kullanilan Akdeniz midyesi (Mytilus
galloprovincialis) izmir li, Foca (N38°40.037 E26°44.748’)
ilcesinden toplanmig (Sekil 1), deniz suyu icerisinde
laboratuvar ortamina ulastinimistir. Deney Oncesi
bir hafta sure ile akvaryumlarda uyum periyoduna
(pH:7.88, Sicakhk: 17.5 £ 1°C ) tabi tutulmuslardir.
Yapay deniz suyu Coral Pro Salt (Red Sea Europe,
France) kullanilarak hazirlanmistir. Deneylerde 15 Llik
akvaryumlar kullaniimis, 15’er midye (ort. boy 4.18 cm,
n=90) stoklanmistir. Midyeler, 96 saatlik stire ile 20 ve 40
pg/L cinko pritiyona ZnPT (CAS no: 13463-41-7 Sigma
Aldrich) maruz birakilmistir. Zn PT medikal firmadan
temin edilmistir. 48 ve 96 saat sonunda adduktor
kasi uyarilarak instlin enjektort yardimiyla hemolenf
ornekleri 1 ml olarak alinmistir Hemolenf 6rnekleri 1:1
oraninda hemolenf ve %4 liik formalin olacak sekilde
2.5 luk enjektorlerle cekilmistir. Toplam hemosit
sayimi Thoma lami kullanilarak stk mikroskobu altinda
yapilmistir. (Giinal vd. 2018). istatistik degerlendirmede
Kruskall Wallis testi uygulanmistir.
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96 saatlik sure ile 6n denemelerle belirlenen 20 ve
40 pg/L Cinko pritiyona maruz birakilan midyelerde,
48. saatte 40 pg/L ile, 96. saatte hem 20 hem de
40 pg/L Cinko pritiyona konsantrasyonuna maruz
kalan midyelerde toplam hemosit sayilarinin kontrol
grubuna gore artis gosterdigi belirlenmistir (Sekil 2).
Denemelerde her akvaryumda 15’er adet midye olacak
sekilde (toplam n=90) midye kullaniimistir.

TARTISMA VE SONUC

Kan Parametreleri, organizmanin fizyolojik kosullari
ve onlarin ortamlarindaki fizikokimyasal degisikliklere
cevabin degerlendirilmesinde 6nemli bir ara¢ olarak
tanimlanmistir (Ittoop vd., 2009).

Yiksek seviyedeki kontaminantlar, estuarin havza
ve kiyllarda yasayan sucul canlilan hastaliklara daha
yatkin hale getirmektedir. Kronik maruziyet sonucu
larval anomallikler, doku bozukluklari, kabuklu iskelet
deformitelerine sebep olmaktadir. immun sistemdeki
herhangi bir degisiklik organizmanin gevresel stresten
ne kadar etkilendigini gostermektedir (Ittoop vd.,
2009).

Bivalvlerde hiicresel ve ve humoral komponentler
koordineli bir sekilde yuriimektedir. Hiicresel cevaplar,
fagositoz ve sitotoksik reaksiyonlarla mikroplarla
savasan hemositlerle gerceklesmektedir. Dolasim
hiicreleri veya hemositler dncelikle immiin defanstan
sorumludur. Molusklar da immin cevap, bakteri,

500 m

onemli bir defans

fungus r
fonksiyonudur. Invertebratlarda saglikli bir immun
sistem, organizmanin biiyiime, gelisme ve hastaliklara

ve parazitlere karsi

yakalanma riskinin  belirlenmesinde 6nemli role
sahiptir. Organizmanin hicresel immiin sisteminin
arastiriimasi, kontaminantlara kronik,subletal
maruziyet tayinininde ¢ok yararh bilgiler edinmemizi
saglamaktadir. (Chu ve Hale, 1994; Pipe ve Coles vd.,
1995). Kontaminantlara maruziyetin, immin cevabin
yukselmesine neden oldugu belirtilmistir. Kirleticilere
maruz kalan organizmalarin hemosit sayisinda
ve fagositoz oraninda artis oldugu belirtilmistir
(Fisher vd., 2000). Kontaminant etkisi sonucusirkile
olmayan hemositlerden dolay sirkiilatory sistemin
duvarina yapismasi gereken hemositler, kontaminant
maruziyetini takiben dolagim sistemine dogru hareket
ettigi icin hemosit sayisinda artis gozlenmektedir
(Baier-Anderson ve Anderson, 2000).

invertebrat immiin sisteminde hiicresel bagisiklik,
hemosit fonksiyonu ile humoral bagisiklik ise serum
faktorleriyle saglanmaktadir. Bununla birlikte her iki
sistem birbirleriyle koordineli olarak ¢alismaktadir
. Mollusklarda cevresel kosullardaki degisiklik hem
hicresel hemde humoral bagisiklik mekanizmasini
etkilemektedir. (Cheng, 1981).

immin  sistemin  hicresel ve  humoral
komponenlerinin cevresel kirleticiler ile interaksiyonu
sonucu immuin sistem ya baskilanir ya da stimile olur
(Chima vd., 1999). Stresli kosullar altinda ya da kisa
stirede dusik seviyede kontaminatlara maruziyette
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hemosit sayisinda dnemli artis oldugu g6zlenmektedir
(Anderson,1981; Moore, 1988; Renwrantz, 1990).

Daha onceki calismalarda agir metal kirliligin
etkisiyle total hemosit sayisinda artis oldugu
belirlenmistir (Pickwell ve Steinert, 1984; Pipe vd., 1995,
1999; Fisher vd.2000). Gastropod abalone, Haliotis
diversicolor izerinde TBT ve benzo[a]pyrene'nin (BaP)
immiin sistemine etkisinin incelendigi bir baska
calismada, subletal BaP konsantrasyonuna uzun sireli
kronik maruz kalmanin bagisik iliskili parametrelerin
aktivitesinde degisim olarak immiino kompetansini
modiile ettigi gozlenmistir (Gopalakrishnan vd., 2011).

CdCl, bilesigine maruz kalan istiridyelerde doza
bagh olarak total hemosit sayisinda artis oldugunu
go6zlemistir (Hannam vd., 2010). Calismamizda ¢inko
pritiyona (ZnPT) maruz kalan midyelerde (Mytilus
galloprovincialis) total hemosit sayilarinin  kontrol
grubuna gore artis gosterdigi belirlenmistir. Bu
bulgulara benzer olarak ¢inko pritiyonun yarattig
strese bagl olarak toplam hemosit sayisinda artis

go6zlenmistir. Glinal vd, (2018) 24 ve 96 saat slireile 10 ve
30 pg/L subletal bakir pritiyona maruz kalan midyelerde
toplam hemosit sayilar kontrol grubuna gore azaldig
belirlenmistir. Bununla beraber calismamizda cinko
pritiyona maruz kalan midyelerin toplam hemosit
sayisinda arttigi  gozlemlenmistir. Canlilar toksik
maddeyle karsilastiklari zaman immunolojik yanit
olarak total hemosit sayilarinda artma ya da azalma
seklinde verebildigi gorilmektedir.

Total hemosit sayisindaki artisin cevresel stresorlere
en yaygin cevap oldugu belirlenmistir (Coles vd.,1994).
Sonug olarak ¢inko piritiyonun total hemosit sayisindaki
degisikligin antifouling ve diger denizel ekosisteme
bulasan kirleticilerin etkilerinin incelenmesinde uygun
bir biyobelirtec olarak kullanilabilecegi belirlenmistir.
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Tablo 1. Cinko pritiyona maruz kalan midyelerin toplam hemosit sayilarindaki (THS) degisim

Table 1. Changes in total hemocyte counts (THC) of mussels exposed to zinc pyrithione

Konsantrasyon 48 saat 96 saat

Kontrol 398064,5+39712,0a* 328387,1£20230,0a
20 pg/L ZnpT 357419,4+20567,0a 813548,4+27923,0C
40 pg/L ZnpT 698709,7+27962,0b 928387,1+16817,0c

*Ayni satir ve stitunlarda kiglk harfler arasindaki fark istatistik olarak 6nemlidir (P<0,05)
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Oz: Aeromonas ve Plesiomonas cinsi bakteriler su Uriinlerinde yaygin bulunan bakteri grubudur. Bu mikroorganizmalarin patojen tirleri
insanlarda hastalik ve enfeksiyonlara neden olabilmektedir. Bu nedenle yapilan bu derleme calismasinda; Aeromonas ve Plesiomonas cinsi
mikroorganizmalarin bulasma kaynaklari, bu mikroorganizmalarin sularda, su Urlnlerinde ve depolanan su Urlinlerinde bulunmasinin
tanitilmasi amaglanmistir. Ayrica Aeromonas ve Plesiomonas cinsi mikroorganizmalarin neden oldugu hastaliklar ve bu mikroorganizmalarin
kontrolu icin uygulanan yontemler tizerine yapilan ¢alismalar incelenmistir.

Anahtar kelimeler: Aeromonas, Plesiomonas, su Uiriinleri

Abstract: Aeromonas and Plesiomonas genus of bacteria have been frequently found in fishery products. The pathogen species of these
genus can be caused infections and diseases in humans. For this reason the purpose of this review is to recognise the genus of Aeromonas
and Plesiomonas, the sources of contamination, the incidence of these bacteria in waters, fishery products and stored fishery products were
reviewed. In addition to this; the diseases and infections of Aeromonas and Plesiomonas spp. and the prevention methods for being controlled
of these genus of bacteria in fishery products were examined.

Keywords: Aeromonas, Plesiomonas, fishery products

GiRIS

Aeromonas ve Plesiomonas cinsi  bakteriler
Vibrionanceae familyasinda yer almakta olup, su
ortaminda bulunmaktadir (Perales, 2003). Bu familyanin
tlrleri gram negatif, aerobik ve fakiiltatif anaerobik,
polar flagellayla hareketli, oksidaz pozitif, bazilar kavisli
morfolojik yapiya sahiptir. Dogada yaygin olarak tatli su,

turleri 4°C'de hizh bir sekilde cogalmaktadir bu
nedenle buzdolabinda depolanan triinler Aeromonas
tirleri acisindan 6nemli risk olusturmaktadir. Simdiye
kadar Aeromonas tirleri ile ilgili genis capli gida ve
su kaynakh salginlarin rapor edilmedigi bildirilmistir
(Wadstrom ve Ljungh, 1991). Meksika'da kultar
goOkkusa@i alabaliklarina (Onchorhyncus mykiss) farkh

deniz ve siklikla sucul organizmalar da bulunmaktadir
(Carter, 1990). Aeromonas ve Plesiomonas cinsi
bakteriler insan enteropatojeni olarakta taninmaktadir.
Aeromonas tirlerinin sucul ortam yanisira topraktan,
yetistiriciligi yapilan hayvansal Uriinlerden, beyaz ve
kirmizirenktekigesitlietveizgaralriinlerinden,yumurta,
sut, sebze ve meyvelerden izole edildigi bildirilirken,
Plesiomonas  shigelloides tirinin ¢ogunlukla su
drtinleri kaynakh Griinlerden izole edildigi belirtilmistir
(Levin 2014; Wadstrém ve Ljungh, 1991). Aeromonas

Aeromonas turlerinin deneysel olarak infekte edilmesi
lzerine yapilan calismada gokkusadi alabaliklarinda
onemli 6lim oranina neden olan izolatlarin  A.
bestiarum (%8,8), A. hydrophila (%12,2), A. salmonicida
(18,8) ve A veronii (%8,8) oldugu bildirilmistir (Zepeda-
Valenquez vd. 2017). Aeromonas cinsi bakterilerin
ilk olarak balk patojeni oldugu bildirilmesine karsin,
bu bakteri tirlerinin hayvanlarda ve insanlarda da
yaygin olarak bulundugu belirtilmektedir (Martino
vd., 2016). Aeromonas cinsine ait 25 tir bulunmasina
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karsin, bunlardan 14’Gnin insanlarda hastalik meydana
getirdigi bildirilmektedir. Bu tlrlerden A. hydrophila, A.
caviae, A. veronii ve A. trota turlerinin ise insanlarda en
fazla hastaliga neden olduklari ve klinik izolasyonlarinin
da % 85'in lzerinde oldugu bildirilmistir (Liu, 2015).
Aeromonas cinsinin bircok tiiri oldugu belirtiimesine
karsin (Perales, 2003), Plesiomonas cinsinin sadece
bir tirl (Plesiomonas shigelloides) bulunmaktadir.
P. shigelloides gram-negatif basildir. Su kaynakh
mikroorganizma olup, insanlarda ve hayvanlarda
patojenik olan bir mikroorganizmadir. Badirsak
hastaliklarina neden olmaktadir (Santos vd., 2014). P.
shigelloides tath su yetistiriciginde kiltir giimls sazan
(Hypophthalmichthys molitrix) tlrlerinde en yaygin
olime sebep olan mikroorganizmadir (Behera vd.,
2018). Turtin gelismesi icin gerekli en dusiik sicaklik
8-10°C, en yuksek ise 42-45°C'dir. Cogu izolatlari pH 4,0-
9,0 arasinda gelisim gosterir (Levin, 2014).

Yukarida  belirtildigi  lizere  Aeromonas ve
Plesiomonas tirlerinin su Grtnlerinde varlidi, baliklarda
ve insanlarda hastaliklara ve enfeksiyonlara neden
olmasi, bu mikroorganizmalarin su Urlnlerinde
kontrolii lizerine ¢ok sayida calismanin yapilmis
olmasi nedeniyle, bu derlemede yapilan calismalarin
incelenerek sunulmasi amaclanmistir.

Aeromonas ve Plesiomonas cinsi
mikroorganizmalarin bulagsma kaynaklari
Aeromonas ve Plesiomonas cinsi

mikroorganizmalarin  bulasma kaynaklarinin sucul,
karasal ve hem sucul hemde karasal organizmalarin
yasadiklari ortamlarin oldugu bildirilmistir (Janda,
2002). Yapilan bir calismada balik patojeni olan A.
salmonicida tiriniun yayllmasinda denizlerde bulunan
mikroplastiklerinde  vektér oldugu  belirtilmistir
(Virsek vd., 2017). Aeromonas ve Plesiomonas cinsi
bakteriler dogal olarak c¢esitli su kaynaklarinda
bulunabilmesinden dolayi, balik ve su urlinleri gibi su
ile ilgili gidalarin kontaminasyonuna neden olmaktadir
(Grim, 2013). Bu bakterilerle kontamine olan su ve
gidalar insanlarda enfeksiyon riskini olusturmaktadir
(Rodruguez-Morales ve Castaneda-Hernandez, 2019).
insan tiiketiminde kullanilan buzlarin ve buzdolabinda
depolanan gidalarinda insanlarda enfeksiyon
hastaliklari agisindan risk olusturabilecegdi belirtilmistir
(Falcao vd., 2002). Aeromonas tiirleri ile kontamine ¢ig
ve pisirilmis gidalarin insanlardaki enfeksiyonlar igin
potansiyel kaynak oldugu belirtilerek, A. hydrophila'nin
ve A.sobria izolatlarinin yaklasik %50'sinin sitotoksin
Urettigi belirtilmistir (Fricker ve Tompsett, 1989). Yapilan
bir calismada gida ve su Orneklerinde baskin olan
Aeromonas tiriinin A. hydrophila oldugu belirtilerek,
51 izolatin 37'sinin hemolisin Urettigi belirtilmistir
(Knochel ve Jeppesen, 1990). Sularin, ¢ig ve uygun

sekilde pisirilmemis su Urlnlerinin Aeromonas ve
Plesiomonas cinsi mikroorganizmalarin yayilmasinda
ara¢ olabilecegi vurgulanmistir (Ward ve Hackney,
1991). Baliklarin yasadigi kanal ve akinti sularinda
Aeromonas turlerinin varhiginin incelendigi calismada
A. hydrophila turinin yaz aylarinda kanalizasyon
ve kanala tasinan akinti suyunda artis gosterdigi
bildirilmistir. Cahismada ayni boélgede baharda kanala
tasinan akinti suyundaki baliklarda A. salmonicida
ve A. bestiarum tirleri saptanirken, yaz aylarinda ise
cogunlukla baliklardan A. veronii tiri izole edilmistir.
Aeromonas tiirlerinin balklarda ve baliklarin avlandigi
sularda bulunmasi baliklarla temasta bulunan
balikcilarin ve kanalizasyon isleminde calisan iscilerin

potansiyel saghgini etkileyebilecegi  bildirilmistir
(Popovic vd., 2015).
Aeromonas ve Plesiomonas cinsi

mikroorganizmalarin sularda ve su iiriinlerinde
bulunmasi

isvec'te li¢ farkl belediye icme suyu dagitim sistemi
Aeromonas tiirlerinin varligi acisindan incelenmistir. Uc
dagitim sisteminden incelenen 27 icme su Orneginin
23'tnde (%85) Aeromonas pozitif olarak saptanmistir.
Rastgele secilen 61 Aeromonas izolatinin 417 A.
hydrophila, 20'sinin ise A.sobria oldugu bildirilmistir.
Bu calismada Aeromonas tirlerinin icme suyunda
varligi tiketicilerin ylksek sayida Aeromonas tirlerine
maruz  kalabilecegini  gosterdigi  vurgulanmigtir
(Krovacek vd, 1992). isvec'te iki gél ve nehirden P
shigelloides izole edilmistir. Pshigelloidesin biitiin
izolatlarinin 0,,0,,0,,0,, ve O farkh serotipte
oldugu belirtilmistir. Bu calismada P. shigelloides’ in
soguk iklim su ortamlarinda da olabilecedi ve benzer
iklim kosullarina sahip dogal alanlarda su kaynakli
patojenlerin insan enfeksiyonlarina sebep olabilecegi
bildirilmistir (Krovacek vd., 2000). P. shigelloides'in su
ortamindan 25 izolatinin, hasta insanlarin diskilarindan
10 ve hayvanlardan 5 izolatinin polimeraz zincir
reaksiyonu (PZR) cihazi ile tanimlandidi belirtilmistir
(Gonzalez-Rey, 2000). Yapilan diger bir c¢alismada
toplam olarak 73 adet P. shigelloides’ in izole edildigi
calismada insanlardan 24, hayvanlardan 21 ve su
ortamindan ise 28 izolatin izole edildigi bildirilmistir
(Gonzalez-Rey vd., 2004).

Tath su ve deniz baliklarindan yilan (Anguilla
anguilla),  kalkan (Psetta maxima) ve gokkusagi
alabaliklarindan (Oncorhynchus mykiss) izole edilen
bakteri tlrlerinin A. jandaei, A. hydrophila, A. caviae, A.
encheleia, A. allosaccharophila, A. salnonicida, A. sobrig,
A.veroibiovarveronii, A. media, V.anguillarum, V. furmissii
ve P. shigelloides olduklari bildirilmistir (Esteve, 1995).
Baliklardan 208 izolatin izole edilerek tanimlandig
calismada A. hydrophia'nin en baskin olan tir (%43,8)
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oldugu, bu turi sirasiyla A. veronii biyotipi sobria
(%26,9), A. caviae biyotip 1 (%16,3), A. salmonicida (%6.7),
A. sobria (%2,9), A. cavia biyotip Il (%2,4) ve A. veronii
biyotip veronii (%1) tiirlerinin takip ettigi bildirilmistir
(Noterdaeme vd., 1996). Yapilan diger bir calismada
A. hydrophila tirinin varhgi 66 adet istiridye, karides,
balik ve surimi drneginde incelenmistir. A. hydrophila
tlrl enyiksek %50 oraninda pozitif olarakistiridyelerde
belirlenirken, incelenen surimi 6rneklerinin hig birinde
A. hydrophila tirinin saptanmadigi belirtilmistir (Tsai
ve Chen, 1996). Turkiye'nin Canakkale ilinde baz otel
mutfaklarindan, balik marketlerinden toplanan 127
kabuklu su Griinleri patojenik bakteri tiirleri agisindan
incelenmistir. 127 érnegdin 84'Unlin Vibrio ve Aeromonas
cinsine ait oldugu saptanan calismada 6rneklerin %
29,1'inde A. hydrophila oldugu bildirilmistir (Colakoglu
vd, 2006). italya’nin Adriyatik Denizi'nden toplanan
144 midye (Mytilus galloprovincialis) 6rnedinde
patojenik Aeromonas tirlerinin incelendigi ¢alismada
32 Aeromonas turinin izole edildigi bunlarin
12'sinin hastalilk yapma ozelligine sahip oldugu ve
enteropatojenik  oldugu belirtilmistir.  Calismada
patojenik Aeromonas tirlerinin  ylksek sayida
varliginin, ¢ig veya az pismis midyelerin tiketilmesi
sonucunda insanlarda enfeksiyon gelisiminde risk
olusturacagr  6ngorilmdstir (Ottaviani  vd.,2006).
Tath su bahgi olan inci baliginin (Alburnus alburnus)
ilkbahar aylarinda Ankarada Mogan Goli'nden
yakalanarak, baliklarin mukusundan bakterilerin izole
edildigi bildirilen calismada, PZR cihaz ile icerisinde
Aeromonas cinsi bakterilerinde bulundugu 12 farkl
cinste bakterilerin tanimlandigi belirtilmistir (Ozaktas
vd., 2012). Diger bir calismada marketlerden 203 adet
yemede hazir halde gida triint (fermente, titstlenmis
ve pisirilmis) satin alinarak incelenmistir. incelenen
orneklerin % 23,2'si Aeromonas cinsi agisindan pozitif
olarak belirlenmistir. Calismada fermente gidalardan
Aeromonas cinsi bakterilerin daha az izole edildigi
bildirilirken, tutsilenmis ve pisirilmis gidalardan
daha fazla izole edildigi vurgulanmistir (Hudson vd.,
1992). Ticari asamadaki vakum paketlenmis soguk
titsilenmis gokkusadi alabaligindaki (Onchorhyncus
mykiss) Aeromonas cinsi bakterilerin toplam floranin
%17’sinden daha azini olusturdugu belirtilmistir
(Gonzalez-Rodruguez vd., 2002). 6 biliylk parekende
satis yapan marketten icerisinde balik ve salatalarinda
bulundugu farkli cesitlerde toplam 520 adet gida
orneginin A. hydrophila agisindan incelendigi calismada
incelenen orneklerin %10,8'inden Aeromonas cinsi
bakteriler izole edilmistir. Aeromonas turlerinin
cogunlukla >%10 balk ve taze salatalardan izole
edildigi belirtilmistir (Walker ve Brooks, 1993). Akivades
(Protothaca staminea) ve istiridyelerde (Crassostrea
gigas) Plesiomonas shigelloides tirinin varliginin PZR
cihaz ile sayisal olarak saptandigi calismada akivades

dokularinda P. shigelloides varhdinin 60 ile 2,0x10*
kob/g, istiridye dokularinda ise 2,0x10%kob/g ile 6,0x10*
kob/g araliginda degisim gosterdigi belirtilmistir (Gu
ve Levin, 2006).

Aeromonas ve Plesiomonas cinsi
mikroorganizmalarin depolanan su iiriinlerinde
bulunmasi

Aeromonas tirlerinin yaygin olarak kirmizi et,
tavuk ve su Urinleri gibi Grlnlerde varligr ve 4°C'de
gelisebilme yetenegi nedeniyle bu Urlinlerin tiketimi
ileilgiliolarak halk sagligi agisindanrisk olusturabilecegi
belirtilmistir  (Beuchat 1991). Aeromonas tirleri
dusik sicakliklarda buzdolabi kosullarinda (4-10°C)
gelismekle kalmayip ayni zamanda A. hydrophila ve A.
sobria tirlerinin sitotoksin, hemolisin ve enterotoksin
Uretebilecegi bildirilmistir (Krovacek vd. 1991). A.
hydrophila tirinin gida patojeni oldugu ve bu
mikroorganizmanin  bazi izolatlarinin  insanlarda
hastaliga neden olabildigi vurgulanmistir. Ozellikle
5 yasinin altinda ve badisiklik sistemi baskilanmig
hastalarda bagirsak hastaliklarinda nemli rol oynadigi
belirtilmistir. Hastaliklarin ¢ogunun su urlnleri ve
yemede hazir gidalarin uzun siire buzdolabinda
depolanmasi ile ilgili oldugu belirtiimektedir.
Psikrotrofik bakteri olan A. hydrophila buzdolabi
sicakliklarininda Ureyebilmektedir. Bu nedenle gida
guvenligi acisindan o6nemli bir mikroorganizmadir
(Daskalov, 2006). Aeromonas turlerinin ¢ig ve pisirilmis
gidalarnin potansiyel kaynagi oldugu ve insanlara
bulastigi belirtilmistir (Fricker ve Tompsett, 1989).
Sogukta depolama esnasinda Aeromonas tirlerinin
mikrobiyolojik tehlike olusturabileceginin bildirildigi
calismada, sushi Urlinlerde pirincin asitlendirilmesinin
dusuk sicaklikla birlikte <4°C'de kisa siireli depolama
esnasinda patojenik Aeromonas tirlerinin gelisimini
onlemek icin 6n kosul oldugu vurgulanmistir (Hoel
vd., 2018). Taze karides (Litopenaeus vannamei)in
bozulmasina  sicakligin  etkisinin  belirlenmesi
Uzerine yapilan calismada taze karidesler tropikal
ciflikten hasat edilerek farkli sicakliklarda (30°C, 4°C
ve 1°C) depolanmistir. 30°C'de baskin bakterilerin
Enterobacter ve Acinetobacter oldugu bildirilirken,
4°C' de Pseudomonas ve Aeromonas ve 1°C' de
Aeromonas ve Enterococcus oldugu bildirilmistir
(Don vd., 2018). Cipura (Sparus aurata) filetolarina
A. hyrophila inokule edilerek buzdolabi kosullarinda
farkli gaz kombinasyonlariyla paketleme yaparak farkli
sicakliklarda depolama yapildigi calismada sicakligin
mikrobiyal gelisimin azaltilmasinda en iyi faktor oldugu
bildirilmistir. Ayrica A. hydrophila'nin 4°C'de 6nemli
gelisim gosterdigi ve mikrobiyal inaktivasyonun ise
0°C'de oldugu belirtilmistir (Provincial vd.,2013).Yapilan
diger bir calismada ise Aeromonas'in sazan baliklarinda
(Cyprinus carpio) yaygin populasyona sahip oldugu
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ve sodukta depolama esnasinda da diger bozulma
yapan mikroorganizmalardan nispeten daha yiksek
mikrobiyal sayida saptandidi bildirilmistir (Zhang
vd., 2017). %2 kuru tuzlamis ve tuzlanmamis sazan
(Aristichthys nobilis) filetolarinin 4°C'de depolanmasi
esnasinda baliklarin baslangig florasinda 11 cins bakteri
bulundugu Aeromonas cinsinininde baskin bakteri
grubu oldugu belirtilmistir. Tuzlanmis ve tuzlanmamis
gruplar arasinda mikrobiyal florada farkhliklarin
gozlendigi fakat tuzlanmamis sazan filetolarinda
depolamanin sonunda da baskin bakteri grubunun
Aeromonas cinsi oldugu bildirilmistir (Liu vd. 2017).
Marketlerde dnceden paketlenerek taze olarak satisa
sunulan gokkusadi alabaligi (Onchorhyncus mykiss) ve
somonlar (Salmo salar) 3°C'de depolanmasi esnasinda
goOkkusad alabalik filetolarindaki Aeromonas tirlerinin
somon dilimlerindekine kiyasla daha az oldugu fakat
her iki grupta da bozulmaya bagl olarak Aeromonas
tirlerinin 6nemli sekilde artis gosterdigi bildirilmistir
(Gonzalez-Rodruguez vd., 2002).

Pseudomonas shigelloides tiirli bakterinin histidini
dekarboksile eden bakteriler arasinda 6nemli role
sahip oldugu bildirilen calismada bu tiirtin su Grinleri
ile ilgili siklikla izole edilen histamin ureticisi oldugu
vurgulanmistir  (Lopez-Sabater, 1996). Yapilan bir
calismada iki supermarkettte oksijen geciren film ile
paketlenmis (-2°C ile +1°C) arasindaki sicakliklardaki
sogutma dolaplarinda tutulan toplam 52 deniz balig
(11 adet yilan, 9 adet kilig, 13 adet dil, 13 adet orfoz, 5
adet mezgit, 1 adet tranca) P. shigelloides tirtiniin varligi
acgisindan incelenmistir. Calismada incelenen deniz
baliklarinin %23'Gnden (orfoz filetolarinin 11'inden,
tranca filetolarinin 1'inden) P. shigelloides tiiriiniin PZR
cihaziile izole edildigi bildirilmistir. (Herrera vd., 2006).

Aeromonas ve Plesiomonas cinsi
mikroorganizmalarin neden oldugu hastaliklar

Aeromonas turlerinin icme suyu, nehir ve diger
su kaynaklarinda ve su Urlnlerinde bulunmasi, bu
bakterinin insanlardaki gastroenterit hastaliklarin
gorulmesinde 6nemli rol oynadigini gdstermektedir
(Beuchat 1991). Gida kaynakl hastaliklar gelismekte
olan diinyanin en yaygin problemlerinden biridir. Bu
nedenle HACCP programi ile birlikte uygulanacak
hizl  mikrobiyolojik metotlarin basarili bir sekilde
uygulanmasinin gida glivenliginin saglanmasinda
endustriye yarar saglayabilecegi belirtiimektedir
(Vanne vd., 1996). Su Urlnleri cabuk bozulan gidalar
olduguicinavciliktan tiiketime kadar kiasamada yiiksek
standartlarda hijyen, iyi tasima ve kalite sistemlerinin
gerekli oldugu belirtiimektedir (Jack ve Read, 2008).
Aeromonas cinsinin A. sobria, A. hydrophila ve A. veronii
3 turd tim klinik Aeromonas izolatlarinin yaklasik
%85'inini olusturdugu vurgulanmistir. Bagisiklik sistemi
baskilanmis hastalarda ciddi Aeromonas septisemi

durumlari meydana geldigi belirtilmistir. Sistemik
enfeksiyonla birlikte gelisen diger durumlar arasinda
hepatik nekroz ve habis tiimor de oldugu bildirilmistir
(Levin, 2014). A. hydrophila tirinin sularda,
hayvanlardave gidalarda (su Griinleri, tavuk ve kirmizi et)
bulundugu bildirilerek, bu patojen toksinleride iceren
farkli hastalik yapma faktoru uretebildigi belirtilmistir.
Psikrotrofik A. hydrophila buzdolabinda depolanan
gidalarda da Urebildiginin  Gzerinde durularak,
bu mikroorganizmanin insanlarda gastroenterit,
septisemi, taravmatik ve su kaynakli yara enfeksiyonlari,
medikal siluk tedavisi sonrasi enfeksiyonlari iceren
hastaliklarla iliskili oldugu vurgulanmistir (Daskalov,
2006). Kontamine olmus sularin tiiketimi veya temasi
ozellikle yaz aylarinda Aeromonas tirleri ile ilgili
gastroenterit hastaliklarin ortaya ¢ikmasinda buyuk
risk olusturabilecegine deginilmistir. Ayrica Aeromonas
ile  kontamine olmus gidalarda enfeksiyonun
yayllmasinda ara¢ olabilecegi belirtilmistir (Kirov,
1993). Aeromonas tirlerinin insanlarda bagirsak
ve bakterinin neden oldugu yara enfeksiyonlari
gibi hastaliklara neden olabildigi vurgulanmistir.
Aeromonas tirlerinin ¢cogunlukla tath su baliklari olan
sazan ve alabaliklarin, memelilerin, striingenlerin,
hem karada hem suda yasayan hayvanlarin ve kuslarin
bireysel ve yaygin hastaliklarina ve 6liimlerine sebep
olabildigi bildirilmistir. Aeromonas'in hasta kisilerde
septisemi yoluyla hematolojik ve karacigerle ilgili
hastaliklara da sebep oldugu belirtilmistir (Janda,
2002). A. hydrophila tiri ile kontamine olmus
sularla temas edildiginde deri ve yumusak doku
enfeksiyonlarina sebep oldugu belirtilen calismada
bu mikroorganizmanin yumusak doku travmasina ve
iltihabina neden oldugu bildirilmistir. A. hydrophila
nedeniyle hastada yaranin 30 saat icinde septisemi
yoluyla yayilldigi elde ve ayaklarda ciddi bakteriyel
doku enfeksiyonuna neden oldugunu bildiren durum
rapor edilmistir (Yang vd., 2004). Yapilan bir calismada
A. hydrophila mikroorganizmasinin sirozla olumciil
septisemiye sebep oldugu bildirilmistir (Koravacek
vd., 1993). Teropatik balik (Garra rufa) Gizerine yapilan
calismada A. sobria turli mikroorganizmanin G. rufa
icin patojen oldugu ve bu baliklarla tedavi uygulanan
bagisiklik sistemi baskilanmis hastalarda potansiyel
risk olusturabilecegine deginilmistir (Majtan vd.,
2012). A. salmonicida tiiriniin balik patojeni oldugu
belirtilmesine karsin, mezofilik A. salmonicida tirinin
insan enfeksiyonlarina neden oldugu baz vakalar
rapor edilmistir (Vincent vd., 2019). Yapilan diger bir
calismada ishale neden olan veya olmayan A. veronii
tlrdndn insanlardan izole edilen baskin tir oldugu
bildirilmistir (Chenvd.,2015).Plesiomonasve Aeromonas
cinsi mikroorganizmalarin neden oldugu gastroenterit
hastaliklarin genellikle hafif, asemptomatik fakat yaygin
oldugu bildirilmistir. Bu mikroorganizmalarin bagisiklhk
sistemi  baskilanmis kisilerde septisemi, badirsak
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rahatsizliklari disinda da diger enfeksiyonlara; karaciger
safra yollar ve kanser hastaliklarina neden olabildigi
belirtilmistir. Bu hastaliklarin en biyik risk faktorleri
arasinda; taze ve az pisirilmis su urlinlerinin tiiketimi,
ozellikle gelismis Ulkelerden hijyen ve sanitasyon
uygulamalari yetersiz geri kalmis Ulkelere yapilan
seyahatlar sayilmaktadir (Grim, 2013). Pisirilmemis
kabuklularin tiiketimi sonucundan en siklikla gorilen
semptomun hafiften agira dogru gelisen ishal oldugu
bildirilmistir. Buna karsin, bagisiklik sistemi baskilanmis
kisilerde ve cocuklar da diger enfeksiyonlarin gelisimi
ile 6limlerin meydana geldigi de vurgulanmistir (Levin,
2014). P. shigelloides tirinun kafa yarasi ile ilgili olarak
derialti dokusunun yaygin iltihabina neden olduguna
dair vakalarin yanisira bu patojen mikroorganizmanin
yaygin olarak gastroenterit hastaliklara ve nadir olarak
ta salgin hastaliklara neden olabilecegi belirtilmistir.
Daha azsiklikla dainsanlarda septisemiile bir veya daha
fazla komplikasyona neden olduguna deginilmistir
(Janda, 2002). P. shigelloides turliniin cogu infekte kiside
kolera benzeri ishale sebep oldugu bildirilmistir. Ayrica
bu mikroorganizmanin bagisiklik sistemi baskilanmig
hastalarda zatilrreye sebep oldugunu bildiren ilk
calisma oldugu belirtilmistir (Schneider vd., 2009). Diger
bir calismada bulagma kaynagi tesbit edilememesine
ragmen, yenidogan 2,5 glinliik bebekte P. shigelloides
tirdnldn septisemi ve menenjite neden oldugu
saptanmistir (Ozdemir vd., 2010). P. shigelloides tirtinun
tatli su ve denizler de 6zelliklede 1lik ve tropikal iklim
sularinda bulunduguna deginilerek, insanlarin tropikal
bolgelere ziyareti veya pisirilmemis su Urlnlerinin
tiketimi sonucununda ishal gorildiga vurgulanmistir.
Bagirsak hastaliklari disinda rahatsizliklarin ¢ok nadir
gorildiagu yeni dogan ve bagisiklik sistemi baskilanmig
hastalarda 6lumcil olabildigi bildirilmistir. Calismada
P. shigelloides’le kontamine olmus sularda yiizen kadin
hastanin uterus ile over arasindaki tlplerde tuba
iltihabina neden oldugu bildirilmistir (Roth vd., 2002).

Aeromonas ve Plesiomonas cinsi
mikroorganizmalarin kontrolii icin uygulanan
yontemler

Aeromonas ve Plesiomonas cinsi

mikroorganizmalarin insanlarda hastaliklara neden
olmasinin  Onlenmesi ve  mikroorganizmalarin
kontrolliniin daha iyi hijyenik kosullarin saglanmasina,
icme suyu kaynaklarinin sanitasyon uygulamalarina
ve kabuklu su Griinlerinin uygun sekilde pisirilmesine
bagh oldugu bildirilmistir (Janda, 2002). Su ve
gidalar icin alinmasi gereken onlemler ve hijyen
kurallarinin  farkindahgi tropikal bdlgelere seyahat
eden turistler icinde ©6nemli olduguna dedinilen
calismada bazi durumlarda hastaliklar 6nleyici ilaglar
ve antibiyotiklerin kullanimi gerekebilecegi, su kaybini
onlemek icinde agiz yoluyla alinan rehidrasyon
solisyonlarinin gerekli oldugu bildirilmistir (Leggat

ve Goldsmid, 2002). Gida givenliginin saglanmasinda
A. hydrophila turinun sicakhk, pH, NaCl, oksijen,
fosfat gibi bircok faktore oldukca duyarli oldugu
bildirilmistir (Daskalov, 2006). Soguga toleranshi A.
hydrophila'nin soguk titsiilenmis somon baliklarina
inokule edilerek, 5 ve 10°C iki farkli sicaklikta aerobik ve
vakum paket kosullari altinda depolandigi calismada A.
hydrophila’'nin sadece 10°C'de depolanan orneklerde
Ureyebildigi belirtilmistir (Hudson ve Mott, 1993). Ozon
gaziile birlikte sogutmaisleminin uygulamalarinin farkh
¢ig baliklarin kalitesi ve raf émri Uzerine etkilerinin
incelendigi calismada birlikte kullaniminin baliklarin
raf omdurlerini arttirmada etkili oldugu belirtilmistir.
icerisinde Aeromonas cinsi bakterilerinde bulundugu
mikrobiyal kontrol lizerine en iyi etkinin Arnoglossus
laterna bahgi ile Eledone moschata ahtapotu (izerine
oldugu belirtilmistir. Calismada muamele kosullarinin
ve oranlarinin her su Urlind icin ayarlanmasina ihtiyac
oldugu vurgulanmistir (Aponte vd., 2018). Yapilan
bir calismada soguk tutsiileme uygulanan gokkusagi
alabaliklari (Oncorhynchus mykiss) vakum paketlenerek
buzdolabinda4°C'de 21 glindepolanmistir.A. hydrophila
lizerine tltstiniin antimikrobiyal etkisinin incelendigi
calismada kullanilan butlin titst ekstraktlartinin A.
hydrophila'ya karsi etkili oldugu belirtilmistir (Sunenvd.,
2003).Yapilan diger bir calismada tiitstilenmis somonda
gida kaynakli patojenlerin (A. hydrophila, P. shigelloides
gibi) kontrolu icin ultra viole lambasi ve non termal
atmosferik plazma tek ve birlikte kombinasyonlarinin
incelendigi calismada tiitsilenmis somonlarin kalitesi
lizerine birlikte uygulandiginda bakteri yiiklerinde 0,1-
1,57 log kob/g azalmaya neden oldugu bildirilmistir
(Colejo vd, 2018). Somon filetolarinda A. hydrophila'in
kontroliine yonelik yapilan diger bir c¢alismada
Lactobacillus pentosus 39 koruyucu kiltiri ve onun
bakteriyosininin kontrol grubu ile karsilastirnldiginda
A. hydrophila sayisinda sirasiyla (2,1 ve 1,4 log kob/qg)
azalmaya neden oldugu belirtilmistir. A. hydrophila
gelisimini kontrol icin Lactobacillus pentosus 39 tiri
mikroorganizmanin  etkisini godsteren ¢alismada
gidalarda laktik asit bakteri starter kiiltlrlerinin
kullanimi gida givenliginin saglanmasi ve yemege
hazir gidalarin depolanmasi esnasinda raf émrinin
arttinlmasinda yarar saglayacagr  vurgulanmistir
(Anacarso vd., 2014). Panga baliginda (Pangasius
pangasius) patojenlerin kontroll icin biyobozunur
gida paketlerinin antimikrobiyal etkisinin incelendigi
calismada bakteriosin 7293 iceren antimikrobiyal
biyobozunur gida paketlerinin panga balik filetolari igin
iyi antimikrobiyal paketleme oldugu sdylenmistir. Bu
bakteriyosin 7293 iceren biyobozunur gida paketlerinin
baliklarin ret edilmesine sebep olan A. hydrophila gibi
patojen mikroorganizmalan etkili bir sekilde inhibe
ettigi (2-5 log kob/cm?) bildirilmistir (Woraprayote vd.,
2018). Yapilan diger bir calismada protein hidrolizati
ve karanfil esensiyel yaginin agar film 6zellikleri ve pisi
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baligi (Paralichthys orbignyanus) filetolarinin raf dmri
lzerine etkisi incelendigi calismada Karanfil esansiyel
yaginin pisi baliginin  raf émrinin arttinlmasinda
dogal koruyucu olarak kullanilabilecegi saptanmistir.
Bu calismada kontrol filmlerle karsilastinldiginda
karanfil esensiyel yagi iceren filmlerin icerisinde A.
hydrophila’'nin da bulundugu bakterilerin gelisimini
onemli bir sekilde geciktirdigi belirtilmistir (Rocha
vd., 2018). Sazan baliklarina (Cyprinus carpio) targin
esensiyel yagi uygulanmasi isleminin kontrol grubu ile
karsilastirildiginda baliklardaki Aeromonas tirlerinin
gelisimini inhibe ettigi saptanmistir (Zhang vd.,
2017). 4°C'de depolanan glimis sazan filetolarinin
(Hypophthalmichthys molitrix) — mikrobiyolojisi  ve
kalitesi Uzerine kitosan oligosakkaritlerinin etkisinin
incelendigi calismada %1 kitosan oligosakkarit
uygulamasinin Aeromonas tiirlerinin gelisimini dnemli
olcude inhibe ettigi belirtilmistir (Jia vd., 2018). 4°C'de
depolanan sazan filetolarinda (Chenopharyngodon
idellus) en yuksek antimikrobiyal aktivitenin targin
kabugi yaginda saptandigi ve tarcin kabugu yaginin
Aeromonas tirlerini tamamen inhibe ettigi bildirilmistir
(Huangvd., 2017).Yapilan bir calismada ay cicegdi protein
ile karanfil esensiyel yagi iceren filmlerin buzdolabinda
depolanan sardalya koftelerine uygulandiginda
oksidasyonu engelledigi ve toplam mezofil bakterilerin
gelisimini geciktirdigi bildirilmistir (Salgado vd., 2013).
Yapilan diger bir cahismada da minimal olarak islenmis
balik Griinlerinin glivenligi ve korunmasinda dogal
ekstraktlarin antimikrobiyal etkisinin bozulma yapan ve
patojen bakteriler tzerine (P. fluorescens, A hydrophila
ve L.innocua) etkisiincelenmistir. Calismada yenilebilir
filmlerin balik filetolarinin korunmasinda potansiyel
olarak kullanilabilecegi bildirilmistir (Iturriaga vd.,
2012). Su Urdnlerinin tiiketilmeden 6nce uygun sekilde
pisirilmesinin  enfeksiyonlarin  dnlenmesinde etkili
oldugu ve su Urinlerinin pisirildikten sonra da capraz
bulasmanindnlenmesigerektigivurgulanmistir.Pisirilen
su Urunlerinin  mikroorganizmalarin  ¢ogalmasini
onleyecek derecelerde soguk (<4°C) ve sicak (>60°C)
tutulmasi gerektigi belirtilmistir (Ward ve Hackney,
1991). 2-7 kGy isinlama dozlarinin gida patojenlerini
azaltabilecegi ve balikta bozulma yapan bakterilerin
sayisini onemli sekilde disurebilecegi vurgulanmistir
(Arvanitoyannis ve Stratakos, 2010). Yemege hazir
bir gida olan somon carpaccio’nun stabilitesini ve
kalitesini ylkseltmenin etkili yolunun jelatin- kitosan-
karanfil esensiyel yagi filmi ve yiiksek basincin birlikte
kullanilmasinin oldugu belirtilmistir (Gomez-Estaca
vd., 2018). Panga balginin (Pangasius hypophthalmus)

isleme esnasinda isleme zinciri boyunca toplam 174
izolat, 20 cins ve 38 tir bakteri tanimlanmistir. Bltiin
isleme hattinda cesitli isleme basamaklarinda baskin
olarak Aeromonas, Acinetobacter, Lactobacillus ve
Enterococcus cinsi bakterilerin saptandigi bildirilmistir.
Cozindurilmis panga filetolarinin raf omdirlerinin
arttirlmasinda etkili 6lcim metotlarinin secilmesi ve
panga filetolarinin islenmesinde kullanilan iyi Gretim
uygulamalarinin  gelistirilebilecegi  vurgulanmigtir
(Thi vd., 2013). A.hydrophila tirii mikroorganizmanin
cesitli gida substratlarinda ve cesitli isleme tesislerinde
farkli depolama sicakliklarinda Greme, oOlim ve
transmisyonunun tahmin modellerinin yapilmasinin
gerekli ve acil oldugu belirtilmektedir (Yang vd.,
2016). Gelecekte molekiiler test metotlari ile yapilan

calismalarla  genotipleri, antimikrobiyallere karsi
diren¢ mekanizmalari gibi konularda bilgilerin
saglanmasi  gerektigi  bildirilmistir. ~ Mikrobiyoloji

laboratuvarlari ve arastirma merkezlerinin klinik, gida
ve su kaynaklarinda bu mikroroganizmalarin insan
saghginda olusturdugui risklerin daha iyi anlagiimasinin
saglanarak arastirma yapmalarinin tesvik edilmesi
gerektigi vurgulanmaktadir (Ghenghesh vd. 2015).
Gidalarin uygun isleme, satis, depolama ve tiiketime
hazirlama asamalarinda hijyen ve sanitasyon kurallarina
uyulmasini  takiben bultin asamalarda takibinin
yapilmasinin (kaynagindan, uretici, isleme, dagitim,
satis ve tlketici) gidalarin raf émirlerinin arttirilmasi
ve gidalarin giivenliginin saglanmasinda etkili olacag:
bildirilmistir (Sofos, 2014).

SONUC

Patojen  Aeromonas ve Plesiomonas  cinsi
mikroorganizmalarsuiriinlerininyakalandigiveyahasat
edildigi cevrede bulunmaktadir. Bu mikroorganizmalar
sulardan, denizlerden ve su UrUnlerinden temas ve
tlketim sonucu bulasmaktadir. A. hydrophila'nin
buzdolabi sicakliklarinda gelisebilen bir bakteri olmasi
nedeniyle bu bakterinin su Grlnlerinden elemine
edilmesiicinilave koruyucu yontemlerinde kullanilmasi
gerektigi daima g6z o©ninde bulundurulmahdir.
Su Urlnlerinin tiketimi nedeniyle Aeromonas ve
Plesiomonas kaynakl enfeksiyonlarin onlenmesinde
bilinglendirme ve egitim ¢alismalarinin yapilmasinin
etkili olacagi tahmin edilmektedir. Strekli gelismekte
olan teknoloji ile birlikte gelisen etkin metotlar
sayesinde patojen mikroorganizmalarin sularda ve su
Urtinlerinde saptanmasinin giderek kolaylasacadi ve
gerekli dnlemlerin alinacagdi distnulmektedir.
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