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YAZIM KURALLARI

Yazilar, dergiye yalnizca ¢evrimici gonderi sistemi ile elektronik
versiyonda agagidaki talimatlara gore gonderilmelidir.

Yaz1 gonderi tipleri

Arastirma makaleler, derleme makaleler, kisa notlar ve raporlar,

editore mektup.

e Arastirma makaleler; Daha dnce yaymlanmamis olan ve 7500
kelimeyi veya 25 sayfay1 gegmemesi gerekir. Orijinal tam metin
arastirma makaleleri (tablolar ve resimler dahil)

¢ Derleme makaleler; giincel konularda ve 10.000 kelimeye veya
25 sayfa (tablolar ve sekiller dahil)

e Kisa notlar ve raporlar; 6n nitelikte olabilecek caligmay1
aciklayan (tercihen tablolar ve sekiller dahil 3000 veya 10
sayfadan fazla olmamalidir).

e Editore Mektuplar; gilincel konulara dahil edilmeli ve 2000
kelimeyi veya tablolar ve sekiller dahil 10 sayfay1 gegmemelidir.

Dergi iicreti
Derginin yayin iicreti yoktur.

Yazilarin Hazirlanmasi

Calismalar Tiirkce veya Ingilizce hazirlanmalidir. Metninizi bir

kelime islemci yazilimi kullanarak hazirlaym ve ".doc" veya

".docx" formatlarinda kaydedin. Yazilar asagidaki sirayla

hazirlanmalidir;

e Bashk sayfasi

0 Baslik (Kisa ve bilgilendirici. Kisaltmalardan ve formiillerden
kaginin)

0 Yazar isimleri ve iiyelik adresleri (Tam isimler verilmeli,
kisaltma yapilmamalidir. ilgili yazar bir yildiz isaretiyle
belirtilmelidir. Her iyelik adresi kurum, fakiilte / okul, boliim,
sehir ve iilkeyi i¢cermelidir)

0 Sorumlu yazarin e-postasi, telefonu, faksi ve adresi

0 Tim yazarlar icin ORCID numarasi ve e-posta adresleri.

0 Sekil sayist

0 Cizelge sayisi

0 Tesekkiir (Varsa. Mutlaka minimumda tutun)

Ana metin

0 Bashk

0 Oz (150 ile 250 kelime arasinda olmali, kaynak ve
kisaltmalardan kaginilmalidir)

0 Anahtar Kelimeler (Minimum 3, Maksimum 6 anahtar
kelime)

0 Girig

0 Materyal ve Yontemler

0 Bulgular

0 Tartisma (Uygunsa Bulgular boliimii ile birlestirilebilir)

0 Sonuglar

o Etik Standartlara Uyum
a) Yazarlarm Katkilari
b) Cikar Catigmasi
¢) Hayvanlarin Refahina fliskin Beyan
d) insan Haklar1 Beyani

o Kaynaklar

o Cizelge(ler) (metinde uygun konumda)

o Sekiller (metinde uygun konumda)

o0 Ekler (varsa)

Makale Formati

Makale boyunca A4 boyutundaki kagidin tiim kenarlarinda ¢ift
aralikli ve 25 mm kenar bosluklu referanslar, tablo bagliklar1 ve
sekil bagliklar1 dahil olmak {izere 12 puntoluk bir yazi tipi kullanin

(Times New Roman). Sayfanin biitiin yonlerinde 25 mm'lik kenar
bosluklar1 kullanin. Metin tek siitun formatinda olmalidir
Yazarlarin sablon dosyalarini agsagidaki baglantilardan indirmeleri
Onerilir:

* Her sayfa Arap rakamlari ile numaralandirilmali ve yazinin
basindan sonuna kadar satirlar siirekli olarak
numaralandirilmalidir.

* Vurgu i¢in italik kullanin.

* Yalnizca SI (uluslararasi sistem) birimlerini kullanin.

* Ondalik basamaklar i¢in "nokta" kullanin.

* Tiir adi i¢in italik kullanin.

Etik Standartlara Uyum

Sorumlu yazar, kaynak listesinden dnce ayr1 bir béliimde makale
metnine bir 6zet aciklama ekleyecektir. Asagidaki agiklama
orneklerine bakin:

a) Yazarlarin Katkilar

Liitfen makale icin yazarlarin katkilarini saglaymm. Ad ve
soyadlarinin ilk harflerini kullanin (6rnegin; Yazar MO ¢alismay1
tasarladi, MF makalenin ilk taslagini yazdi, AF istatistiksel
analizleri gerceklestirdi ve yoOnetti. Tiim yazarlar son makaleyi
okudu ve onayladu.).

b) Cikar Catismasi

Mevcut herhangi bir ¢ikar ¢atigmasi burada verilmelidir. Catisma
yoksa, yazarlar sunlar1 belirtmelidir:

Cikar Catismast: Yazarlar ¢ikar catismasi olmadigini beyan
ederler.

¢) Hayvanlarin Refahina iliskin Beyan

Calismada hayvan kullanilmigsa; Arastirma igin kullanilan
hayvanlarin refahina saygi gosterilmelidir. Hayvanlar iizerindeki
deneyleri bildirirken, yazarlar agagidaki ifadeyi belirtmelidir:
Etik onay: Hayvanlarin bakimi ve kullanimi i¢in gecerli tiim
uluslararasi, ulusal ve / veya kurumsal yonergelere uyulmustur.
Veya geriye doniik ¢alismalar igin; makale metninde bir 6zet
beyan asagidaki sekilde yer almalidir:

Etik onay: Bu tiir bir ¢aligma i¢in resmi onay gerekli degildir.

d) insan Haklar1 Beyam

Insan katilimcilar1 iceren calismalari
agagidaki ifadeyi eklemelidir:

Etik onay: Caligmalar, uygun kurumsal ve / veya ulusal arastirma
etik komitesi tarafindan onaylanmis ve 1964 Helsinki Bildirgesi
ve daha sonra yapilan degisiklikler veya karsilastirilabilir etik
standartlarda belirtilen etik standartlara uygun olarak
gerceklestirilmigtir. Veya geriye doniik ¢aligmalar i¢in; makale
metninde asagidaki gibi bir 6zet beyan yer almalidir:

Etik onay: Bu tiir bir ¢aligma i¢in resmi onay gerekli degildir.

bildirirken, yazarlar

KAYNAKLAR

Metinde Alinti;

Liitfen metinde gegen her bir atifin kaynaklar listesinde de
sunuldugundan emin olun. Metindeki literatiirii kronolojik olarak,
ardindan bu 6rnekler gibi alfabetik sirayla belirtin "(Elp vd., 2018;
Biswas vd., 2016; Elp ve Osmanoglu, 2019)". Atifta bulunulan
kaynak bir climlenin konusuysa, parantez iginde yalnizca tarih
verilmelidir. Bu 6rnek gibi bigimlendirilmistir: “Durmaz (2007)
.... etkinligini arastirmistir”.

* Tek yazar: yazarin soyad1 ve yaymn yil1 (Elp, 2017)

» Tki yazar: hem yazarlarin soyadlar1 hem de yayin yil1 (Adem ve
Elp, 2017)
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+ Ug veya daha fazla yazar: birinci yazarin soyadi ve ardindan "ve
digerleri". ve Elp et al., 2018 yayn y1l1)

Kaynaklar Listesinde Alinti;

Kaynaklar once alfabetik olarak siralanmali ve daha sonra
makalenin sonunda kronolojik olarak siralanmalidir. Ayn1 yazar
(lar) dan aym yil i¢inde birden fazla kaynak yayin tarihinden
(2016a) sonra yerlestirilen a, b, ¢ vb. Harflerle belirtilmelidir.
Cevrimigi olarak yaymlanan makalelerin, kitaplarin, ¢cok yazarli
kitaplarin ve makalelerin alintilar1 asagidaki orneklere uygun
olmalidir:

Makale:

Adem, S. S., & Elp, M. (2017). Muscle spindle and comparison of
fish muscle spindle with other vertebrates. Alinteri Journal of
Agriculture Sciences, 32(2): 113-117

Durmaz, Y. (2007). Vitamin E (alpha-tocopherol) production by
the marine microalgae Nannochloropsis oculata
(Eustigmatophyceae) in nitrogen limitation. Aquaculture, 272(4):
717-722.

Elderwish, N., M., Tastan, Y. & Sonmez, A. Y., (2019).
Tiirkiye’nin bat1 karadeniz kiy1 sularindaki agir metal birikimin
mevsimsel olarak incelenmesi. Menba Kastamonu Universitesi Su
Uriinleri Fakiiltesi Dergisi, 5(2): 1-8.

Elp, M., Osmanoglu, M. 1., Kadak, A. E., & Turan, D., (2018).
Characteristics of Capoeta oguzelii, a new species of cyprinid fish
from the Ezine Stream, Black Sea basin, Turkey (Teleostei:
Cyprinidae). Zoology in the Middle East. 64(2): 102-111.
https://doi.org/10.1080/09397140.2018.1442295

Sénmez, A. Y., Kale, S., Ozdemir, R. C. & Kadak, A. E. (2018).
An adaptive neuro-fuzzy inference system (ANFIS) to predict of
cadmium (Cd) concentration in the Filyos River, Turkey. Turkish
Journal of Fisheries and Aquatic Sciences, 18(12): 1333-1343.
https://doi.org/10.4194/1303-2712-v18_12 01

Kitap:
Brown, C., Laland, K. & Krause, J. (Eds.) (2011). Fish Cognition
and Behavior. 2nd ed. Oxford, UK: Wiley-Blackwell. 472p.

Kitap boliimii:

Langston, W. J. (1990). Toxic effects of metals and the incidence
of marine ecosystems, pp. 102-122. In: Furness, R. W. (Ed.),
Rainbow Heavy Metals in the Marine Environment. New York,
USA: CRC Press. 256p.

Vassallo, A. I. & Mora, M. S. (2007). Interspecific scaling and
ontogenetic growth patterns of the skull in living and fossil
ctenomyid and octodontid rodents (Caviomorpha:
Octodontoidea).pp. 945-968. In: Kelt, D. A., Lessa, E., Salazar-

Bravo, J. A, Patton, J. L. (Eds.), The Quintessential Naturalist:
Honoring the Life and Legacy of Oliver P. Pearson. 1st ed.
Berkeley, CA, USA: University of California Press. 981p.

Tez:
Elp, M. (2002). Kogkdprii baraj goélii'nde (Van) yasayan siraz
(Capoeta capoeta, Guldensteadt, 1772) ve inci kefali

(Chalcalburnus tarichi, Pallas, 1811) populasyonlari iizerine bir
aragtirma. Ph.D. Thesis. Istanbul University, Istanbul, Turkey.

Konferans bildirimleri:

Notev, E. & Uzunova, S. (2008). A new biological method for
water quality improvement. Proceedings of the 2nd Conference of
Small and Decentralized Water and Wastewater Treatment Plants,
Greece, pp. 487-492.

Enstitii yayinlari:
FAO. (2016). The State of World Fisheries and Aquaculture:
Contributing to food security and nutrition for all. Rome. 200 pp.

Rapor:
FAO. (2018). Report of the ninth session of the Sub-Committee

on Aquaculture. FAQ Fisheries and Aquaculture Report No. 1188.
Rome, Italy.

Internet kaynaklar:

Froese, R. & Pauly, D. (Eds.) (2018). FishBase. World Wide Web
electronic publication. Retrieved on January 11, 2018 from
http://www.fishbase.org.

TurkStat. (2019). Fishery Statistics. Retrieved on December 28,
2019 from http://www.turkstat.gov.tr/

Cizelge(ler)

Arapca olarak numaralandirilmis ¢izelgeler, istte kisa bir
aciklayict baglik ile ayri sayfalarda yer almalidir. Dipnotlart
cizelge gdvdesinin altindaki tablolara yerlestirin ve bunlar kiigiik
harflerle (veya anlamlilik degerleri ve diger istatistiksel veriler
icin yildiz isaretleriyle) belirtin. Dikey kurallardan kaginin.
Cizelgelerde sunulan veriler, makalenin bagka bir yerinde
agiklanan sonuglari tekrar etmemelidir.

Sekil(ler)

Metinde tim resimler 'Sekil' olarak etiketlenmeli ve ardigik
Arapca rakamlarla, Sekil 1, Sekil 2 vb. Ile numaralandiriimahdir.
Bir seklin panelleri etiketlenmisse (a, b, vb.), Metinde bu panellere
atifta bulunurken ayni durumu kullanin. Sekillerin PNG, JPEG
gibi elektronik formatlarda olmasi 6nerilir. TIFF (min. 300 dpi) de
mevcut boyutlarda diizenlenmelidir. Tiim sekiller veya tablolar
metin i¢inde sunulmalidir. Yazi tipi boyutlar1 9 ila 11 punto
arasinda olmalidir.
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WRITING RULES

Manuscripts must be submitted to the journal in electronic version
only via online submission system according to the guidelines
below:

Types of Paper

Research articles, reviews articles, short communications, letters

to the editor.

e Research articles: original full-length research papers which
have not been published previously and should not exceed 7500
words or 25 manuscript pages (including tables and figures)

e Reviews article: on topical subjects and up to 10000 words or 25
manuscript pages (including tables and figures)

e Short communications: describing work that may be of a
preliminary nature; preferably no more than 3000 words or 10
manuscript pages (including tables and figures).

o Letters to the editor: should be included on matters of topical
interest and not exceeding 2000 words or 10 manuscript pages
(including tables and figures)

Page charges
This journal has no page charges.

Preparation of Manuscripts

Papers must be written in Turkish and English. Prepare your text
using a word-processing software and save in “.doc” or “.docx”
formats. Manuscripts must be structured in the following order:

o Title page file
o Title (Concise and informative. Avoid abbreviations and
formulae)
o Author names and affiliation addresses (Full names should be
given, no abbreviations. The corresponding author should be
identified with an asterisk. Each affiliation address should
include institution, faculty/school, department, city, and
country)
o Corresponding author’s e-mail, telephone, fax, and address
0 ORCID number and e-mail addresses for all authors.
0 Number of figures
0 Number of tables
0 Acknowledgements (If applicable. Keep these to the absolute
minimum)

e Main file
o0 Title
0 Abstract (Should be between 150 and 250 words. References
and abbreviations should be avoided)
0 Keywords (Minimum 3, Maximum 6 keywords)
o Introduction
0 Material and Methods
0 Results
o Discussion (Can be combined with Results section if
appropriate)
o Conclusion
0 Compliance with Ethical Standards
a) Authors' Contributions
b) Conflict of Interest
c) Statement on the Welfare of Animals
d) Statement of Human Rights
o0 References
0 Table(s) with caption(s) (on appropriate location in the text)
o Figure(s) with caption(s) (on appropriate location in the text)
0 And appendices (if any)

Manuscript formatting

Use a 12-point Times New Roman font, including the references,
table headings and figure captions, double-spaced and with 25 mm
margins on all sides of A4 size paper throughout the manuscript.
The text should be in single-column format. The authors are
encouraged to download the template files from the links below:

* Each page must be numbered with Arabic numerals, and lines
must be continuously numbered from the start to the end of the
manuscript.

* Use italics for emphasis

* Use only SI (international system) units.

* Use “dot” for decimal points.

+ Use italics for species name.

Compliance with Ethical Standards

The corresponding author will include a summary statement in the
text of the manuscript in a separate section before the reference
list. See below examples of disclosures:

a) Authors’ Contributions

Please provide contributions of authors for the paper. Use first
letters of name and surnames (e.g.; Author MO designed the
study, MF wrote the first draft of the manuscript, AF performed
and managed statistical analyses. All authors read and approved
the final manuscript.).

b) Conflict of Interest

Any existing conflict of interest should be given here. If no
conflict exists, the authors should state:

Conflict of Interest: The authors declare that there is no conflict of
interest.

¢) Statement on the Welfare of Animals

If animals used in the study; The welfare of animals used for
research must be respected. When reporting experiments on
animals, authors should indicate the following statement: Ethical
approval: ~ All applicable international, national, and/or
institutional guidelines for the care and use of animals were
followed. Or, for retrospective studies; a summary statement in the
text of the manuscript should be included as follow: Ethical
approval: For this type of study, formal consent is not required.

d) Statement of Human Rights

When reporting studies that involve human participants, authors
should include the following statement:

Ethical approval: The studies have been approved by the
appropriate institutional and/or national research ethics committee
and have been performed in accordance with the ethical standards
as laid down in the 1964 Declaration of Helsinki and its later
amendments or comparable ethical standards. Or, for retrospective
studies; a summary statement in the text of the manuscript should
be included as follow:

Ethical approval: For this type of study, formal consent is not
required.

REFERENCES

Citation in text;

Please ensure that each reference cited in the text is also presented
in the reference list. Cite literature in the text in chronological,
followed by alphabetical order like these examples "( Elp et al.,
2018; Biswas et al., 2016; Elp and Osmanoglu, 2019)". If the cited
reference is the subject of a sentence, only the date should be given
in parentheses. Formatted like this example: “Durmaz (2007)
investigated the efficacy of...”.
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« Single author: the author’s surname and the year of publication
(Elp, 2017)

* Two authors: both authors’ surnames and the year of
publication (Adem and Elp, 2017)

* Three or more authors: first author’s surname followed by “et
al.” and the year of publication Elp et al., 2018)

Citation in the reference list;

References should be listed first alphabetically and then further
sorted chronologically at the end of the article. More than one
reference from the same author(s) in the same year must be
identified by the letters a, b, c, etc. placed after the year of
publication (2016a). The citation of articles, books, multi-author
books and articles published online should conform to the
following examples:

Avrticle:

Adem, S. S., & Elp, M. (2017). Muscle spindle and comparison
of fish muscle spindle with other vertebrates. Alinteri Journal of
Agriculture Sciences, 32(2): 113-117

Durmaz, Y. (2007). Vitamin E (alpha-tocopherol) production by
the marine microalgae Nannochloropsis oculata
(Eustigmatophyceae) in nitrogen limitation. Aquaculture, 272(4):
717-722.

Elderwish, N., M., Tastan, Y. & Sonmez, A. Y., (2019).
Tiirkiye’nin bati karadeniz kiy1 sularindaki agir metal birikimin
mevsimsel olarak incelenmesi. Menba Kastamonu Universitesi Su
Uriinleri Fakiiltesi Dergisi, 5(2): 1-8.

Elp, M., Osmanoglu, M. 1., Kadak, A. E., & Turan, D., (2018).
Characteristics of Capoeta oguzelii, a new species of cyprinid fish
from the Ezine Stream, Black Sea basin, Turkey (Teleostei:
Cyprinidae). Zoology in the Middle East. 64(2): 102-111.
https://doi.org/10.1080/09397140.2018.1442295

Sénmez, A. Y., Kale, S., Ozdemir, R. C. & Kadak, A. E. (2018).
An adaptive neuro-fuzzy inference system (ANFIS) to predict of
cadmium (Cd) concentration in the Filyos River, Turkey. Turkish
Journal of Fisheries and Aquatic Sciences, 18(12): 1333-1343.
https://doi.org/10.4194/1303-2712-v18_12 01

Book:
Brown, C., Laland, K. & Krause, J. (Eds.) (2011). Fish Cognition
and Behavior. 2nd ed. Oxford, UK: WileyBlackwell. 472p.

Chapter:
Langston, W. J. (1990). Toxic effects of metals and the incidence

of marine ecosystems, pp. 102-122. In: Furness, R. W. (Eds.),
Rainbow Heavy Metals in the Marine Environment. New York,
USA: CRC Press. 256p.

Vassallo, A. I. & Mora, M. S. (2007). Interspecific scaling and
ontogenetic growth patterns of the skull in living and fossil

ctenomyid  and octodontid rodents  (Caviomorpha:
Octodontoidea). pp. 945-968. In: Kelt, D. A., Lessa, E., Salazar-
Bravo, J. A, Patton, J. L. (Eds.), The Quintessential Naturalist:
Honoring the Life and Legacy of Oliver P. Pearson. 1st ed.
Berkeley, CA, USA: University of California Press. 981p.

Thesis:

Elp, M. (2002). Kogkoprii baraj golii'nde (Van) yasayan siraz
(Capoeta capoeta, Guldensteadt, 1772) ve inci kefali
(Chalcalburnus tarichi, Pallas, 1811) populasyonlar: iizerine bir
aragtirma. Ph.D. Thesis. Istanbul University, istanbul, Turkey.

Conference Proceedings:

Notev, E. & Uzunova, S. (2008). A new biological method for
water quality improvement. Proceedings of the 2nd Conference of
Small and Decentralized Water and Wastewater Treatment Plants,
Greece, pp. 487-492.

Institution Publication:
FAO. (2016). The State of World Fisheries and Aquaculture:
Contributing to food security and nutrition for all. Rome. 200 pp.

Report:
FAOQ. (2018). Report of the ninth session of the Sub-Committee

on Aquaculture. FAQ Fisheries and Aquaculture Report No. 1188.
Rome, Italy.

Internet Source:

Froese, R. & Pauly, D. (Eds.) (2018). FishBase. World Wide Web
electronic publication. Retrieved on January 11, 2018 from
http://www.fishbase.org.

TurkStat. (2019). Fishery Statistics. Retrieved on December 28,
2019 from http://www.turkstat.gov.tr/

Table(s)

Tables, numbered in Arabic, should be in separate pages with a
short descriptive title at the top. Place footnotes to tables below
the table body and indicate them with superscript lowercase
letters (or asterisks for significance values and other statistical
data). Avoid vertical rules. The data presented in tables should
not duplicate results described elsewhere in the article.

Figure(s)

All illustrations should be labelled as ‘Figure’ and numbered in
consecutive Arabic numbers, Figure 1, Figure 2 etc. in the text. If
panels of a figure are labelled (a, b, etc.) use the same case when
referring to these panels in the text. Figures are recommended to
be in electronic formats such as PNG, JPEG. TIFF (min. 300 dpi)
should be also arranged in available dimensions. All figures or
tables should be presented in the body of the text. Font sizes size
should be from 9 to 11 points.
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Oz

Caligsmada, gliniimiizde alabalik tiretiminde de deniz baliklar1 iiretiminde oldugu kadar kullanimi
hizla yayginlagsan kapali devre akuakiiltiir sistemi kurulmustur. Munzur Cayi’ndan temin edilen
anaglardan alinan yumurtalardan ¢ikan yavru baliklarin gelisimi ve antioksidan enzim aktiviteleri
aragtirilmistir. Munzur alabaligi yavrulan (0,5+0,13 @) proje kapsaminda kurulan kapali devre
yetistiricilik sistemindeki 8 adet fiberglas tankta stoklanmig ve 120 giin boyunca beslenmistir. Aylik
olarak gelisim parametreleri kaydedilmistir. Daha sonra 90.ve 120. giinlerde de oksidan ve
antioksidan dengesinin belirlenmesi i¢in solungag, karaciger ve kaslardan doku &rnekleri alinarak
rediikte glutatyon (GSH) ve malondialdehyde (MDA) diizeyleri ile siiperoksit dismiitaz (SOD),
glutatyon peroksidaz (GSH-Px) ve katalaz (KAT) aktiviteleri analizedilmistir. Caligmanin sonunda,
MDA konsantrasyonu ve GSH diizeyi solungaglarda en yiiksek bulunmustur. Kas dokularinda GSH-
Px ve KAT aktivitesinde gruplar arasinda farkliliklarin oldugu belirlenmistir (p<0,05). SOD
aktivitesi, kaslarda diger organlara kiyasla 6nemli bir artis gézlenmistir. Calisma sonucunda elde
edilen veriler, sayilar1 giin gectik¢e azalmakta olan Munzur alabaliginin biyo-cesitlilik kapsaminda
korunmasi iizerine yapilacak olan galismalar ile ticari olarak yapilacak galigsmalar i¢in de kaynak
niteligindedir.

Development of Munzur trout (Salmo munzuricus) and determination of antioxidant enzyme
activities in recirculating aguaculture system
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In the study, a recirculating aquaculture system (RAS) was established, which is becoming
widespread as much as it is in the production of marine fish in trout production today. The
development and antioxidant enzyme activities of the juvenile fish hatched from the eggs taken from
the broodstocks obtained from Munzur Stream were investigated. The trout fries (0.5+0.13 g) were
stocked in 8 fiberglass tanks in the recirculating aquaculture system established within the scope
of the project and fed for 120 days. The development parameters were recorded on a monthly basis.
Then, at the 90th and 120th days, tissue samples were taken from the gill, liver and muscles to
determine the oxidant and antioxidant balance, glutathione (GSH) and malondialdehyde (MDA)
levels, superoxide dismutase (SOD), glutathione peroxidase (GSH-Px) and catalase. (CAT)
activities were analyzed. At the end of the study, the MDA concentration and GSH level were found
to be highest in the gills. It was determined that there were differences between GSH-Px and CAT
activities in muscle tissues (p<0.05). SOD activity showed a significant increase in muscle
compared to other organs. The data obtained as a result of the study is also a source for studies to be
carried out on the conservation of Munzur trout, whose numbers are decreasing day by day, within
the scope of biodiversity, and for commercial studies.
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GiRiS
Salmo munzuricus, yaygin olarak kirmizi benekli alabalik olarak bilinen, erkeklerde biiyiik bir yag yiizgecine sahip
olmasiyla (neredeyse yash erkeklerde dorsal veya anal yiizgegler kadar biiyiik), cok dar beyaz kenarli, sonra kirmizi submarjinal

bant, daha sonra beyaz bir serit veya benekler ile ayirt edilir. Onemli bir su kaynagi olan Munzur Cayi'nda ekonomik degeri
yiiksek, soyu tehlikede olan bir alabalik tiiriidiir (Turan vd., 2017).

Dogal alabalik ile yapilan ¢alismalar daha ¢ok Karadeniz’de yasayan deniz alasi (Salmo labrax) {izerine yapilmustir.
Yetistiriciligi ve kiiltlire alinabilirligi, ¢esitli arastiricilar tarafindan ¢aligilmistir (Tabak vd., 2001; Kurtoglu, 2002; Kocabas,
2009). Munzur Universitesi’nde bu tiir iizerinde yapilan ¢aligmalar 2010 yilinda baslamis ve iireme ve beneklenme ozellikleri
(Kocabasg vd., 2011), mide igerigi ve beslenme aliskanliklar1 (Kocabas vd, 2011), besin madde icerigi (Bagct, 2013), agir metal
birikimi (Can vd., 2012a), anestezi uygulamalar1 (Akgiil, 2014) iizerine olmustur.

Su kalitesi parametrelerinden oksijen, nitrit, karbondioksit ve amonyak kapali devre sistemlerde hastalik problemlerine
neden olabilmektedir. Nitrat daha az zararli olup, yiiksek konsantrasyonlarda sorun olusturmaktadir. Alabaliklar, 180 mg/l
iizerindeki degerlerde nitrattan etkilenirler (Berka vd., 1981).

Kapali devre akuakiiltiir sistemlerinde iiretim i¢in kullanilan suyun tekrar kullanilabilir hale getirilmesi sureti ile, stirekli
akan sistemlerde balik tiretmek miimkiindiir (MacMillan, 1992; Blancheton vd., 2007; Austin vd., 2022). Boylece desarj suyu
miktari da azaltilmisg olur ve desarj suyunun dinlendirilerek atilmasi kolaylagir (Pagand, 1999; Blancheton, 2000; Léonard, 2000).
Kapali devre sistemleri bir¢ok iinitenin birlestirilmesi ile olusturulmus kombine sistemlerdir (Roque d'Orbcastel vd., 2009).
Sistemin detay1 isletmenin kapasitesi, balik tiirii ve biiylikliigline gore degismektedir (Blancheton vd., 2007). Klasik olarak kapali
devre sistemler; kat1 atiklarin uzaklagtirildigi mekanik filtrasyon, oksijenlendirmenin yapilip karbondioksitin uzaklagtirildig gaz
kontrol sistemi, amonyak ve nitritin uzaklastirildigi ve patojen mikroorganizmalarin yok edildigi UV ve ozon {iinitelerinden
olugsmaktadir. Fizikokimyasal parametrelerin kontroliiniin daha kolay olmasi, kapali devre sistemlerin en biyiik
avantajlarindandir (Heinen vd., 1996).

Alabalik yetistiriciliginde kapali veya yar1 kapali devre sistemlerin kullanilmasi, son yillarda uygulanan yontemlerdir.
Cevresel duyarlilik giinden giine artis gostermekte olup, 6zellikle Danimarka'da uygulanan sert tedbirler balik iireticilerini
sularini iyi aritmaya ve az su kullanmaya zorlamis, bu da sularin aritilarak tekrar kullanilmasi ve aritilarak dogal ortama
birakilmast yontemlerinin gelismesine neden olmustur. (Roque d'Orbcastel vd., 2009).

Oksidatif stres ve serbest radikaller biitiin canlilar i¢in vazgecilmez bir element olan oksijen; hidrojen, karbon, nitrojen
ve kiikiirt ile birlikte organik molekiillerin temel yap1 taglarii olusturur (Sun ve Hu, 2005). Ancak aerobik canlilarin tiim
hiicrelerinde gergeklesen metabolik reaksiyonlar i¢in gerekli olan oksijen, ayn1 zamanda ¢ok tehlikeli toksik formlar olan serbest
radikallere doniismektedir (Fang vd., 2002; G6k vd., 2006).. Prooksidanlarin olusumu ile antioksidanlar tarafindan bunlarin yok
edilme hizlar1 arasinda bir denge mevcuttur. Eger bu denge bozulacak olursa, oksidatif bozunma ile organizmalarda pek ¢ok
patolojik bozukluklar meydana gelerek organizmanin 6nemli hasarlar gormesine hatta 6liimiine yol agabilmektedir. Bu nedenle;
kararli bir durumda olan ROS iiretimi, molekiiler oksidasyon ve antioksidan tiikketim aerobik hiicrelerde siirekli olarak meydana
gelmektedir (Kolayli, 1996).

Su kirliligi gibi etkenler, balik ve kabuklularda oksidatif strese neden olmaktadir. Kirlenme redoks dongiisii yolu ile
zararli serbest radikaller tireten belli kirleticilerle (6rnegin; metal) yakindan ilgilidir. Normal aerobik metabolizmadan devamli
reaktif oksijen tiirlerinin iiretimi ile basa ¢ikmak i¢in, hiicreler ve dokular hem enzimatik (SOD, KAT, GSH-PX) hem de non-
enzimatik (glutatyon, vitamin E ve C, karotenoidler) ¢ok sayida hiicresel antioksidanlar icermektedirler. Biyolojik sistemlerde
hiicresel antioksidan savunma sistemi, ¢evresel kirleticilere maruz kaldiginda bozulmakta, ama canli organizmalarda antioksidan
seviyeleri oksidatif stresin neden oldugu dengesizligi diizeltmek icin artmaktadir. Antioksidan enzimlerin seviyeleri,
organizmanin antioksidan durumunun bir indikatdrii ve oksidatif stresin biyobelirteci olarak kullanilabilmektedir (Barim ve
Karatepe, 2010). En 6nemli antioksidan enzimler; siiperoksit anyonunu H>O;’ye doniistiiren siiperoksit dismutaz (SOD), organik
peroksitleri detoksifiye eden glutatyon peroksidaz (GSH-Px) ve H,0;’yi suya indirgeyen katalazdir (Guemouri vd., 1991,
Kutluyer Kocabas vd., 2022).

Munzur alabaligi (Salmo munzuricus)’nin dogal popiildsyonun siirdiiriilmesi, tiriin su iriinleri yetistiriciligine
tanitilmasit ve dogal popiilasyonunun korunmasi i¢in 6nemlidir. Munzur alabaligimin kiiltiir ortaminda, biiyiime ve gelisiminin
izlenmesi amaciyla yapilan bu ¢aligmada baliklarin karaciger, kas ve solungaglarindaki serbest radikal ve oksidan-antioksidan
degisimler izlenmis olup kapali devre sistemde yetistiriciligi test edilerek gelecekteki caligmalar i¢in kaynak olusturulmasi
planlanmustir.

MATERYAL VE YONTEM
Yavru Alabalhik Temini ve Stoklanmasi

Calismada, oncelikle Tunceli merkezde mevcut Su Uriinleri Uygulama ve Arastirma Merkezi’ne tahsis edilen alanda
kapal1 devre akuakiiltiir sistemi kurulmustur. Calisma kapsaminda “Milli Parklar Il Sube Miidiirliigii” ile ikili isbirligi anlasmas1
gergeklestirilmistir. Bu kurumun dogay1 baliklandirma amaci ile Munzur Cayi’ndan temin ettikleri anaglardan alinan yavru
baliklar1 dogaya birakmalar1 siirecinde yavru balik temini gergeklestirilmistir. Munzur alabaligi yavrular (0,5+0,13 g) proje
kapsaminda kurulan kapali devre yetistiricilik sistemindeki 8 adet fiberglas tankta stoklanmis ve alt1 ay boyunca beslenmistir.
Geligsim performansinin degerlendirilmesi i¢in su yontemler kullanilmistir:
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Spesifik biiylime oran1 (SBO): 100 * (In WT- In Wt)/ T-t
W;=Periyot sonu ortalama balik agirligs;

W, =Periyot basinda ortalama balik agirligi;
t= zaman (giin)
Yem degerlendirme orani (FCR): F / (Wt + D)- W,

F: Tiiketilen yem; D: 6len balik agirligy;
Yasama orani (S): Periyot sonundaki balik sayisi x 100 / Baslangigtaki balik sayisi
Besleme

Yem, canli agirligin maksimum %10°u kadar giinliik yem tiiketebilecegi diisiiniilerek planlanmis ve doyuncaya kadar
yemleme teknigi giinde 3 6gilin olarak uygulanmistir. Beslemelerde ticari alabalik yemi (1-2 mm, Ham protein %54, Ham yag
%14, Ham seliiloz %1,5 ve Kiil %11) baligm biiyiikliigiine gore temin edilerek kullanilmistir. Bununla birlikte, Ovacik ilcesi
Munzur Cay1 kenarlarindan toplanan Gammarus sp. (canli olarak) ile ¢aligmanin ilk 3 haftas1 adaptasyon amaciyla ara 6giinlerde
takviyeli beslemeler yapilmistir.

Su Kalite Parametreleri

Calismada kullanilan suyun (sebeke suyu) sicaklik, oksijen, tuzluluk, pH, amonyum, amonyak, kalsiyum (Ca), nitrit
(NOy), nitrat (NO3), TDS ve DO giinliik olarak olgtimleri yapilmustir. Su kalite parametrelerinin olglilmesinde el tipi
multiparametre (YSI Professionel Plus) kullanilmistir. Agirliklarin belirlenmesinde 0.01 gram hassasiyette dijital teraziden
yararlanilmistir.

Biyokimyasal Analizler
Diseksiyon islemleri ve dokularin hazirlanmasi

Baliklardaki enzim aktivitelerinin belirlenmesi igin, Salmo munzuricus tiirii baliklar kullanilmustir. Ornekler
antioksidatif enzim seviyeleri belirlenmesi amaciyla, oncelikle tartilmis ve 1/5 w/v oraninda PBS tamponu (fosfatla
tamponlanmig tuz soliisyonu) (pH 7,4) eklenerek, buz ile birlikte homojenize edilmistir. Homojenize edilen 6rnekler sogutmali
santrifiijde 17000 rpm’de 15 dakika santrifiij edilerek elde edilen siipernatantlar -86°C’de derin dondurucuda 6l¢iim iglemleri
yapilincaya kadar muhafaza edilmistir.

Analizlerin yapilisi

Oksidan ve antioksidan dengesinin belirlenmesi i¢in solungag, karaciger ve kaslardan doku 6rnekleri alinarak rediikte
glutatyon (GSH) ve malondialdehyde (MDA) diizeyleri ile siiperoksit dismiitaz (SOD), glutatyon peroksidaz (GSH-Px) ve
katalaz (KAT) aktiviteleri analiz edilmistir. Dokuda MDA seviyesi Placer vd. (1966) metoduna gére yapilmistir. Olusan MDA
tiyobarbiitirik asitle (TBARS) pembe renkli kompleks olusturmakta ve bu ¢dzeltinin absorbansi 532 nm’de spektrofotometrik
olarak odlgiilerek lipid peroksidasyonunun derecesi saptanmaktadir. MDA degeri nmol/g doku olarak hesaplanmustir.

GSH-Px aktivitesi Matkovics vd. (1988) metoduna gore yapilmistir. GSH-Px aktivitesi kiimen hidroperoksit, Ellman
ayiract ve kofaktor olarak GSH kullanilarak 37°C’de spektrofotometrik olarak belirlenmistir. Enzim aktivitesi (upmol/g doku)
olarak ifade edilmistir. Katalaz aktivitesi Aebi (1984) metoduna gore yapilmistir. H2O2’in 240 nm dalga boyunda azalan
absorbansi takip edilmistir. Absorbans farki katalaz aktivitesinin hesaplanmasinda kullanilmistir. Katalaz aktivitesi k/g protein
olarak ifade edilmistir.

Indirgenmis glutatyon (GSH) Chavan vd. (2005) metoduna gére tayin edilmistir. Deney ortamina Ellman ayiraci ilave
edilmis ve reaksiyon sonucunda olugan sar1 renk 412 nm de okunmustur. GSH diizeyi umol /g doku olarak ifade edilmistir.

SOD enzim aktivitesi nitroblue tetrazoliumun ksantin oksidaz sistemi tarafindan {iiretilen siiperoksit radikalleri
tarafindan yikimina dayanan bir metottur (Sun vd., 1988). Reaksiyon sonucunda olusan mavi renkli formazan maksimum 560
nm’de mavi renk verir. SOD enzim aktivitesi U/mg olarak ifade edilmistir.

istatistiki Analiz

Ayni agirliktaki farkli dokular: karsilagtirmak igin SPSS 15 programu kullanilarak tek yonlii varyans analizi (ANOVA)
ile Duncan Coklu Karsilastirma Testi uygulanmuistir.
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BULGULAR
Yavru Baliklarin Aylara Gore Gelisimi

Bireylerin agirlik 6l¢iimleri Tablo 1°de verilmistir.

Tablo 1. Agirlik 6l¢iimleri ve bityiime parametreleri

SBO Yasama *
Aylar 1 2 3 4 > 6 FCR (%) Oram (%) N
Cani af‘;}‘;'; L8z 463 1003 1401 2l 32 073 321 86 20
ortalama g £0,23  £1,02  +2,61 £195 4,38 572 £0,12 +0,22 +3,12

* Olgiilen balik sayisini belirtmektedir.

Su Kalite Parametreleri

Sicaklik, oksijen, tuzluluk, pH, amonyum, amonyak, kalsiyum (Ca), TDS ve ¢6ziinmiis oksijen (DO) 6l¢iimleri Tablo
2’°de verilmistir.

Tablo 2. Su kalite parametreleri

Parametreler Ortalama+SH Birim
Sicaklik 15,30+2,01 °C
Oksijen 5,81+0,69 mgL*?
pH 7,89+0,36 -
Tuzluluk 0,19+0,02 ppt
Amonyum 2,73+4,56 mgL*
Amonyak 0,22+0,09 mgL*
Kalsiyum 0,21+0,03 mgL*
iletkenlik (TDS) 255,61+15,31 Ppm
Coziinmiis oksijen (DO) 71,02+5,26 %

Biyokimyasal Analizler

Calismanin sonunda, en yiiksek MDA konsantrasyonu ve glutatyon aktivitesi solungaglarda bulunmustur (p>0,05). Kas
dokularinda GSH-Px ve KAT aktivitesinde gruplar arasinda farkliliklarin oldugu belirlenmistir (p<0,05). SOD aktivitesinde

kaslarda diger organlara kiyasla énemli bir artis gdzlenmistir (p<0,05). Caligmalar sirasinda yapilan analizlerde karaciger, kas
dokusu ve solungaclardan elde edilen oksidan-antioksidan degerleri Tablo 3, 4 ve 5’de verilmistir.

Tablo 3. Denemelerin 3. ve 6. ayinda baliklarin karaciger dokusundaki oksidan-antioksidan parametreler

Oksidan-Antioksidan Parametreler 3. ay 6. ay
(nmc')\l’}gﬁoku) 16,55+1,07 33,55+7,49*%
?I\}I_ rg;g-llj\c()gl,ll\l) 0,27+0,05 0,52+0,07*
(U/mgcp):%tein) 0,1940,01 0,18+0,02
(k/gl;:\c;l;ein) 147,2743,44™ 53,87+10,50
GSH-Px

(umol/g doku) 24,50+4,52 15,61+3,18

*Satirlar arasindaki farkliligin 6nemli oldugunu p>0,05 diizeyinde belirtmektedir.
** Satirlar arasindaki farkliligin 6nemli oldugunu p>0,005 diizeyinde belirtmektedir.




Can vd., Menba Kastamonu Universitesi Su Uriinleri Fakiiltesi Dergisi 2022; 8(1): 1-9

Tablo 4. Denemelerin 3. ve 6. ayinda baliklarin kas dokusundaki oksidan-antioksidan parametreler

Oksidan-Antioksidan Parametreler 3. ay 6. ay
(nm()l\/IUgDﬁoku) 12,39+1,75™ 6,11£1,01
CLUTATYON 0075001 0.10:0.01
(U/ms(gg)tein) 0,72+0,13 0,53+0,09

(k/g'éf‘;;ein) 22,25+1,10™ 10,50+1,19
GSH-Px 25,27+2,94 27,98+4,31

(nmol/g doku)
* Satirlar arasindaki farkliligin 6nemli oldugunu p>0,05 diizeyinde belirtmektedir.
** Satirlar arasindaki farkliligin 6nemli oldugunu p>0,005 diizeyinde belirtmektedir.

Tablo 5. Denemelerin 3. ve 6. ayinda baliklarin solungag¢ dokusundaki oksidan-antioksidan parametreler

Oksidan-Antioksidan Parametreler 3.ay 6. ay
(nmgf'/g ﬁoku) 207,48+4,21 304,39+14,80™
?l\/ll_rl#;'/bg\;Td\g%\)l 0,72+0,09 0,89+0,15
(U/mcj Op:%tein) 0,24+0,03 0,16+0,03

(k/g};?c;l;ein) 4,86+0,85 5,47+1,00
GSH-PX 17,60+3,29" 9,16+1,16

(umol/g doku)
* Satirlar arasindaki farkliligin 6nemli oldugunu p>0,05 diizeyinde belirtmektedir.
** Satirlar arasindaki farkliligin 6nemli oldugunu p>0,005 diizeyinde belirtmektedir.

TARTISMA

Yavru baliklarin gelisimlerine bakildiginda; Can vd. (2012c) tarafindan Coruh alabaliginda (Salmo coruhensis) yapilan
bir ¢aligmada baslangi¢ agirlig1 9,68+0,08 g iken 3 ay beslemeden sonra 39,97+2 .44 g agirlik elde edilmistir. Bu ¢aligmada ise;
calismanin 3. ayinda balik agirlign 10,03+2,61 g iken 3 ay sonra 3245,72 g olarak bulunmus olup, Munzur alabaliginda Can
vd.’nin (2012b) Coruh alabaliginda yaptigi calismadan daha diisiik bir gelisim orami elde edilmistir. Kizak vd. (2011) ise
gokkusagi alabaligi (Oncorhynchus mykiss) ile dogal alabalik tiirlerinden biri olan dere alabaligimin (Salmo trutta fario)
gelisimlerini aragtirdiklar1 bir ¢aligmada; baglangigta 0,1+0,01 g agirliga sahip gokkusagi alabaliklarinin 155. giinde 26,59+5,2
g oldugunu bulmuslardir. Dere alabaliginda ise bundan ¢ok diisiik bir gelisim degeri olarak 12.974+2.74 g agirlik tespit etmislerdir.
Yaptigimiz ¢alismanin 150. giiniinde yapilan 6rneklemede gokkusagi alabaligindan daha diisiik ancak dere alasindan yiiksek bir
degere (21+4,38 g) ulasilmistir. Tiire ait Ozellikler ile ortam kosullarindaki farkliliklar gelisim farkliliklarina sebep
olabilmektedir. Ayn1 zamanda bu ¢aligmada elde edilen gelisim verilerinin kahverengi alabalik tiirlerinden sayilan dere alasi
(Salmo trutta fario) tiiriine kiyasla yiiksek ¢ikmasinda yem teknolojisinde elde edilen gelismeler ile yem kalitesindeki artig
6nemli rol oynamis olabilir. Ayrica ¢aliymamizin baslangicinda yavru baliklarin graniil yeme aligkin olmasi ve bunun yaninda
Gammarus sp. ile yapilan takviyeli beslemeler de gelisime bir miktar hiz kazandirmis olabilir. Canli yemlerle beslemenin
gelisime onemli katki sagladigi bir¢ok arastirici tarafindan bildirilmistir (Altan ve Hossu, 1998; Hossu vd., 2001).

Baliklarin antioksidan savunma mekanizmalari; konak¢1 dokusunda hasara neden olan etkenleri ortadan kaldiran veya
yayilmasini sinirlayan, enfeksiyonun meydana gelmesini engelleyen ya da enfeksiyona kars1 viicudun cevap vermesini saglayan
faktorlerin birgogunu i¢ine almaktadir (McDowell, 1989; Blazer, 1992).

Baliklar diger omurgalilardan farkli olarak ya giinliik ya da mevsimsel sicaklik ve oksijen degisikligine maruz kaldiklar1
icin kararsiz ¢evre sartlarina uyum saglayan metabolizmaya sahiptirler. Bu savunma mekanizmasi da diger omurgalilardan farkh
degildir ve hem enzimatik olan hem de enzimatik olmayan yapilar1 kapsar (Borazan Ozkurt, 2006).

Pek ¢ok faktor antioksidan enzim aktivitesini etkileyebilir. “Yaglanmanin serbest radikal teorisi’ ile ilgili olarak,
yaslanma sirasinda antioksidan aktivitenin degisimine 6zel dikkat gekilmistir (Wei vd., 2005). Oksidan tirlinlerin birikimindeki
artig, mitokondriyal reaktif oksijen tiirlerinin (ROS) tiretimindeki artis ve antioksidan fonksiyonundaki azalma ile ilgili pozitif
iligkiyi destekleyen 6nemli miktarda veri mevcuttur (Tian vd., 1998; Kasapoglu ve Ozben, 2001; Navarro vd., 2004).

Bu iiriinlerden bazilari, ¢oklu doymamis yag asitlerinin hiicre membranlarindaki oksidatif bozulmalari igeren lipid
peroksidasyon islemi ile olusturulur (Mladenov vd., 2006). ROS tiirevi kararsiz lipid peroksitler, malondialdehit (MDA) gibi
karbonil bilesikler de dahil olmak iizere farkli iiriinlere ayrisir. MDA'nin 6l¢limii, lipid peroksidasyon seviyesinin
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degerlendirilmesi icin giivenilir bir yontemdir ve yaslanmanin en 6énemli biyolojik belirteclerinden biridir (Pandey ve Rizvi,
2010).

Munzur alabaligi (Salmo munzuricus)’nin, bityiime ve gelisiminin izlenmesi amaciyla yapilan galigmada 10 g ve 30 ¢
agirh@indaki baliklarin karaciger, kas ve solungaglarindaki serbest radikal ve oksidan-antioksidan degisimler izlenmis ve bu
degisimlerin bazi parametrelerde dokulara gore farklilik gosterdigi gozlenmistir. Serbest radikal hasarinin gostergesi olan MDA
10 g baliklarda kas dokusunda daha yiiksek ¢ikarken, 30 g baliklarda ise karaciger ve solunga¢ dokusunda daha yiiksek ¢ikmuistir.
Kas ve karacigerde yaglanmaya bagli olarak GSH diizeylerinde artig gériilmiistiir. SOD aktivitesi her {i¢ dokuda da yasa bagh
olarak bir degisim gostermemistir. Katalaz aktivitesi kas ve karacigerde yasa bagli olarak diisiis gostermistir. GSH-PX
aktivitesindeki diisiis; solungacta istatistiksel olarak anlamli bulunurken, karacigerde ise anlamli bulunmamustir.

Mladenov vd. (2015) tarafindan yaslanan rat eritrositlerinde lipid peroksidasyon ve antioksidan iligkinin arastirildigi
caligmada d-galaktoz (d-gal) verilmek suretiyle yaslandirilan ratlarin eritrosit katalaz aktivitesinin yaglanmaya bagli olarak arttig
goriilmiistiir. Bu sonug, ¢aligma sonucumuz ile uyumlu degildir. SOD ve GSH-Px arasinda negatif korelasyon bulunmus, ancak
katalaz ile aralarinda bir korelasyon bulunmamustir.

Yaslanma, fizyolojik diisiis ile iliskili ¢ok faktorlii bir siiregtir. Mladenov vd. (2015) tarafindan farkli yaslardaki ratlarin
antioksidan durumu iizerine yaglanmanin (D-galaktoz verilerek) etkisinin arastirildigi ¢alismada gruplar; geng plasebo (YP), D-
gal ile muamele edilen gen¢ (YT), olgun plasebo (MT), D-galaktoz ile muamele edilen olgun (MT), yaslh plasebo (AP) ve D-
galaktoz tedavisi goren yasli rat (AT) seklinde boliinmiistiir.

Yasimn MDA ve antioksidan durum iizerine etkisinin arastirildig1 ¢calismada ratlar 1, 3 ve 15 aylik gruplara ayrilmustir.
Calisma sonucunda dogal yaglanma siirecinin karaciger ve bobrekte SOD aktivitesini degistirmedigi goriilmiistiir. Calismamizda
da yasa bagli SOD aktivitesinde bir degisiklik olmamistir. Ayni ¢calismada d-gal ile muamele edilen geng ratlara oranla eriskin
ve yasl ratlarda hem karaciger hem de bobrekte SOD aktivitesinin diistiigii goriilmistiir. Sonug, bu yoniiyle ¢alismamiza
uymamaktadir.

Dogal yaslanma siirecinde karaciger ve bobrekte katalaz aktivitesi degismemis, d-gal uygulamasi da bir degisiklige
neden olmamistir. Ancak d-gal ile muamele edilen eriskin ratlarda katalaz aktivitesi, d-gal ile muamele edilen geng ratlara oranla
oldukea yiiksek ¢ikmistir. Calismamizda katalaz aktivitesi yasa bagli olarak diismiis, sadece solungacta degisiklige ugramamustir.

Dogal yaslanma ve d-gal uygulamasi bobrekte ve karacigerde GSH-Px aktivitesinde belirgin olarak artisa neden
olmustur. Calismamizda GSH-Px degisime ugramamustir.

Dogal yaslanma MDA iizerinde dnemli bir degisiklige neden olmazken, karacigerde ve bobrekte d-gal uygulamasi yas
artikca Onemli derecede artmustir. Calismamizda MDA’nin solunga¢ ve karacigerde artmasi ile kismen uyumludur.
Calismamizda solunga¢ dokusundaki MDA hasarinin diger dokulara gére fazla ¢ikmasi, asiri oksijene maruz kalma sonucu
serbest radikal olusumundaki artis ile ilgili olabilir.

Hiicrelerde yeterli antioksidan oranini korumak amaciyla bir antioksidandaki azalma, diger bir antioksidandaki artis ile
telafi edilebilir (Rikans vd., 1992).

Thiyagarajan vd. (2012) tarafindan yaslanma iizerine panax ginseng ektraktinin etkilerinin arastirildigi ¢aligmada;
karaciger, bobrek, akciger ve kalpte MDA seviyesi yaslanmaya bagli olarak artmustir. Karaciger ve bobrekte yaglanmaya baglt
olarak SOD, KAT ve GPx, GST aktiviteleri ve GSH diizeyleri azalmistir. Calismamizda bazi dokularda yasa bagli MDA artist
ve antioksidan enzim aktivitesindeki azalma, Thiyagarajan vd. (2012)’nin ¢aligmasi ile kismen uyumludur.

SONUC

Biyogesitlilik, bir tilkenin en 6nemli biyolojik zenginligidir. Munzur alas1 dogal alabalik tiiriidiir. Bu baglamda, Munzur
alasiin korunmasi ve kiiltiire edilmesi lilkemiz agisindan olduk¢a dnemlidir. Kahverengi alabaliklarin azalmas: {izerinde sadece
cevresel kogullarin degigmesi (su kalite kriterleri) degil, diger taraftan kagak avciligin etkisi oldugu da diisiiniilmektedir.

Calismada biyogesitlilik yoniinden ve heniiz potansiyeli yiiksek olmasina ragmen yetistiricilik sartlarinda ragbet
gbrmeyen bir balik tiirii olmasindan dolayr Salmo munzuricus (Munzur Alabalig) tiiriine odaklanilmisgtr.

Sonug olarak, Munzur alasinin kiiltiir sartlarina karst gosterecegi olasi tepkileri ortaya koyarak bu baliklarin kiiltiir
ortaminda yetistirilmesine iligkin dnemli bulgular saglamigtir. Calisma sonunda elde edilen veriler, Munzur alabaligi i¢in uygun
akuakiiltiir ortaminin belirlenmesine ve daha bilingli bir yetistiricilik anlayisi ile sayisal artis1 da beraberinde getirmek suretiyle,
tiir ¢esitliliginin korunmasina katki saglayacaktir.

Bu konu kapsaminda en 6nemli olan husus, giiniimiizde alabalik {iretiminde deniz baliklar iiretiminde oldugu kadar
kullanimi hizla yayginlasan kapali devre sistem yetistiricilik tekniginin kullanilmig olmasidir. Caligma sonucunda elde edilen
veriler, sayilar1 giin gectik¢e azalmakta olan Munzur alabalig: stoklarinin biyogesitlilik kapsaminda korunmasi, sayisal olarak
arttirilmasi ve diger taraftan da uzun vadede ticari olarak tilkemize katkida bulunmasi agisindan 6nemli getiriler saglayacaktir.

Kapali devre akuakiiltiir sistemlerinde alabalik yetistiriciligini sinirlandiran en 6nemli etken yatirim maliyetlerinin
yliksek olmasidir. Ancak kirmizi benekli dogal alabalik tiirlerinin kiiltiire alinmas1 hem ekonomik agidan hem de dogal stoklarin
baliklandirma ile zenginlestirilerek korunmasi agisindan biiyiik 6nem arz etmektedir. Bununla birlikte calismada odaklanilan
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biyolojisi bilinen yeni tiirlerin kiiltiire edilmesinde optimum sartlarin temininde kapali devre yetistiricilik sistemlerinin
kullanilmasi 6nemli avantajlar olusturmaktadir.

Sonug olarak, hem ¢evre hem de ekonomik deger birlikte ele alindiginda Munzur alabaliginin kapali devre sistemlerde
yetistiriciligin yapilmas1 dnerilmektedir. Ozellikle kapali devre yetistiricilik sistemlerinde yavru iiretimlerinin yapilarak belirli
bir boya getirildikten sonra stoklarin zenginlestirilmesi dogaya birakilmasi resmi kurumlarin ve sivil toplum orgiitlerinin
oncelikli konular1 arasinda yer almalidir.

ETIK STANDARTLARA UYUM
Yazar katkilar
Biitiin arastiricilar projede gorev almis olup ¢aligmaya katki sunmuslardir.
Cikar catiymasi
Yazarlar ¢ikar ¢atigmast olmadigini beyan ederler.
Cahsmaya iliskin Beyan
Etik onay: Bu tiir bir ¢alisma igin resmi onay gerekli degildir (Caligmanin bagladigi yil gerekli degildi).
Insan Haklar1 Beyam
Etik onay: Bu tiir bir ¢alisma i¢in resmi onay gerekli degildir.
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Fishing is the major livelihood of coastal villagers in Tawi-Tawi, southern Philippines due to the
fact that Tawi-Tawi is situated in the heart of the coral triangle, the world center of coral reef
biodiversity. In this work, small-scale fisheries in Tandubas, Tawi-Tawi, southern Philippines, were
assessed. An inventory of fishing gears among the fishers (n=100) was carried out through one-on-
one interviews using a guide questionnaire. The inventory included the commonly used fishing
gears, their specifications, and commonly caught species. In addition, socio-demographic
information of the fishers was also determined. According to results, the majority of the fishers used
bottom set gillnet, single hook and line, and spear gun. The common species caught from all
surveyed fishing gears were demersal fish species [rabbitfish (Siganus spp.), sweetlips

e Fishing (Plectorhinchus spp., Diagramma spp.), goatfish (Mulloidichthys spp., Parupeneus spp.), common
« Inventory silver-biddy (Gerres oyena), emperor (Lethrinus spp.), and mullet (Osteomugil spp.)], pelagic fish
e Tawi-Tawi species [skipjack tuna (Katsuwonus pelamis), frigate tuna (Auxis thazard), bullet tuna (Auxis rochei),
« Philippines eastern little tuna (Euthynnus affinis), giant trevally (Caranx ignobilis), and great

barracudas (Sphyraena barracuda)], octopus, and squid. Fishers were all male with an age range
from 21-40 years old, mostly married, and obtained only elementary or secondary education. Most
fishers were full-time and engaged in the small-scale fisheries as daily sustenance and source of
livelihood.

Atif bilgisi/Cite as: Mohammad H.S., Ebbah J.H., Sahiyal K.M. & Tahiluddin A. B. (2022). An assessment of small-scale
fisheries in Tandubas, Tawi-Tawi, southern Philippines. Menba Journal of Fisheries Faculty, 8(1), 10-22.

INTRODUCTION

Globally, the Philippines is recognized as among the top fish-producing countries, ranking 13 place in 2018 (FAO,
2020). Marine fishery is a significant protein source, export earnings, and livelihood for the Philippines. In 2018, the total marine
fishery production of the Philippines, both from municipal and commercial sectors, was estimated to be 2 million tons, accounting
for 47% of the total production of fisheries (BFAR, 2019; Tahiluddin and Terzi, 2021).

Fishing is the main livelihood of coastal dwellers in Tawi-Tawi, southern Philippines due to the fact that Tawi-Tawi is
situated in the heart of the coral triangle, the world center of coral reef biodiversity. Muallil et al. (2020) reported that Tawi-Tawi
has 266 coral reef fish species belonging to 11 families/subfamilies, 40% more abundant than Palawan or Panay islands,
Philippines. The mentioned study was conducted through market surveys. These fish species were caught using different types
of fishing gears.

Fishing gears are equipment utilized to capture, gather, or harvest fishery resources from the bodies of water, which are
generally categorized into passive or active gears (Baleta et al., 2017; Balisco et al., 2019). Fishing gears are mainly utilized to
capture economically valued fishery resources and tend to remove larger ones in a fish population (Law, 2000). The majority of
the fishing gears used in municipal waters are usually generated by human effort, while commercial fishing gears are machine-
powered, a typical characteristic of tropical reef fisheries (Dalzell, 1996). In Tawi-Tawi, one commonly used fishing gear is the
multiple handline, designed to catch small pelagic species like frigate tuna, eastern little tuna, and bullet tuna (Ajik and
Tahiluddin, 2021).

Municipality of Tandubas, Eastern part of Tawi-Tawi Bay, southern Philippines, has considered fishing with various
fishing gears as a primary source of livelihood. However, existing study and documentation of fishing gears in Tawi-Tawi is
limited. Thus, this study aimed to assess the small-scale fisheries in Tandubas, Tawi-Tawi, southern Philippines. Specifically, it
aimed to determine the: 1) commonly used fishing gears and their specifications; 2) commonly caught fish species; and 3) socio-
demographic information of the fishers. This study would serve as preliminary information on the status of small-scale fisheries

10


https://orcid.org/0000-0001-6776-5161
https://orcid.org/0000-0002-6784-6989
https://orcid.org/0000-0003-3729-6194
https://orcid.org/0000-0002-3237-3552

Mohammad et al., Menba Journal of Fisheries Faculty 2022; 8(1):10-22

in the study area. The data would benefit fishers not only in the Philippines but also fishers around the world utilizing fishing
gears to capture fish and fishery products sustainably.

MATERIALS AND METHODS
Study Site

This study was conducted in different 9 villages/barangays (Tongbangkaw, Ballak, Tapian, Sibakloon, Kepeng,
Sallangan, Butun, Tapian Sukah, and Kakoong) in the Municipality of Tandubas, Tawi-Tawi, southern Philippines, (Figure 1)
from December 20, 2018 to January 18, 2019.
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Figure 1. Study site.

Interview

A household one-on-one interview with 100 fishers was done using the purposive method. A guide questionnaire was
used to ask for information such as fishers’ socio-demographic data, type of fishing gears used and their specifications, and
species caught.

Figure 2. One-on-one interview with the fisher.
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Data Analysis

Data obtained from this study were analyzed using descriptive statistics in Microsoft Excel 2013.
RESULTS
Socio-Demographic Data of Fishers

All fishers in the municipality of Tandubas were male, with the majority (92%) married status and mostly (57%) within
the age bracket of 21-40 years old. Most of them (90%) finished only elementary and secondary levels. Most of the fishers
(93%) were full-time in fishing, while 7% considered fishing as part-time livelihood. Registrations were not quite practiced
strictly; hence, majority of them (84%) were not registered fishers (Table 1).

Table 1. Demographic information of fishers in Tandubas, Tawi-Tawi, southern Philippines (n=100).

Gender N Percentage
Male 100 100%
Female 0 0%
Civil status

Single 8 8%
Married 92 92%
Widow

Age (years old)

11-20 2 2%
21-40 57 57%
41-50 16 16%
51-70 25 25%
Educational attainment

Elementary 49 49%
Secondary 41 41%
Tertiary 10 10%
Registered fisher?

Yes 14 14%
No 86 86%
Full-time fisher?

Yes 93 93%
No 7 7%

Type of Fishing Gears Used in Tandubas, Tawi-Tawi, southern Philippines

There were 10 types of fishing gears identified in Tandubas, Tawi-Tawi, southern Philippines, which were traditionally
used by the fishers such as bottom set gillnet, single hook and line, spear gun, octopus jigger, demersal longline, squid jigger,
harpoon, fish trap, troll line and multiple handline with a respective number of users and their percentages (Table 2). All these
fishing gears are being used in the municipal waters.

Table 2. Fishing gears used by 100 fishers in Tandubas, Tawi-Tawi, southern Philippines (Note: each fisher used multiple fishing
gears).

Fishing gears Number of Users Percentage
Bottom set gillnet 37 20.11%
Single Hook and line 36 19.57%
Speargun 22 11.96%
Octopus jigger 20 10.87%
Demersal longline 20 10.87%
Squid jigger 18 9.78%
Harpoon 11 5.98%
Fish trap 7 3.80%
Troll line 7 3.80%
Multiple handline 6 3.26%
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Specification of the Fishing Gears
Bottom set gillnet

The majority of the fishers used bottom set gillnet locally known as pokot (Figure 3). The bottom set gillnet used has
a mesh size of 25.4-38.1 mm (70.27%), with a cylindrical lead sinker (97.28%) having a 190.5-571.5 mm distance interval
(83.78%), and rubber rod-like buoy (94.59%) placed in a distance interval of 190.5-571.5 mm (83.78%). The common bottom
set gillnet used PA nylon type (100%) with 5-10 Ibs in size (94.57%), which have a length of 50-300 m (67.57%) and a width of
0.3-1.22 m (75.68%).

Table 3. Specification of bottom set gillnet used in Tandubas, Tawi-Tawi, southern Philippines (n=37).

Mesh size (mm) Number of users Percentage
25.4-38.1 26 70.27%
50.8-63.5 11 29.73%
Type of lead (Sinker)

Cylindrical 36 97.28%
Circular 1 2.72%
Type of buoy

Rubber rod like 35 94.59%
Oblong 1 2.70%
Plastic rod like 1 2.70%
Lead distance (mm)

190.5-571.5 31 83.78%
609.6-635 6 16.22%
Buoy distance (mm)

190.5-571.5 31 83.78%
609.6-635 6 16.22%
Length (m)

50-300 25 67.57%
351-600 12 32.43%
Width (m)

0.3-1.22 28 75.68%
1.52-2.44 8 21.61%
2.74-3.66 1 2.70%
Material

Nylon 37 100%
Nylon size (Ibs)

5-10 35 94.59%
11-30 2 5.41%

)

Figure 3. Bottom set

itk

Ilhet Iocall‘y’own as poIZot).
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Single Hook and Line

The majority of the fishers used a single hook and line locally known as passi (Figure 4) with a length of 10-40 m
(61.11%), having a size number of 10-30 Ibs (91.67%). It consisted of 1-2 hooks (100%) with J hook type (100%) rolled in
circular styrofoam. The common bait used was polychaetes (55.56%) (Table 4).

Table 4. Specification of hook and line in Tandubas, Tawi-Tawi, southern Philippines (n=36).

Length of nylon (m) Number of users Percentage
10-40 22 61.11%
50-200 14 38.89%
Size of nylon (Ibs)

10-30 33 91.67%
70-120 3 8.33%
Number of hooks

1-2 36 100%
Types of hooks

J hook 36 100%
C hook 0 0.00%
Type of baits

Polychaete 20 55.56%
Hermit crab 13 36.11%
Octopus 1 2.78%
Fish fry 2 5.56%

Speargun

Most of the fishers used speargun locally known as panah (Figure 5) with a length of 1-1.5 m (68.18%) with size
material ranging from 3-7 mm (100%) made from stainless type (81.82%) (Table 5).

Table 5. Specification of speargun used in Tandubas, Tawi-Tawi, southern Philippines (n=22).

Length (m) Number of users Percentage
1-1.5 15 68.18%
1.6-2.0 7 31.82%
Size of Material (mm)

3-5 11 50%
6-7 11 50%
Type of Material

Steel 4 18.18%
Stainless 18 81.82%
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Figure 5. Speargun (locally known as panah).
Octopus Jigger

The majority of the fishers used octopus jigger locally known as kore-kore with 3 hooks (75%), mostly red (25%) and
ivory (25%) in color with 101.6 mm (65%) crab resemblance (45%) attached to a 20-50 m (60%) nylon having size 100 lbs
(70%) (Table 6). Different designs of octopus jiggers can be seen in Figure 6.

Table 6. Specification of octopus jigger used in Tandubas, Tawi-Tawi, southern Philippines (n=20).

Total number of hook Number of users Percentage
3 15 75%
4 2 10%
5 3 15%
Color

Red dotted black 2 10%
Red dotted white 1 5%
Black yellow 1 5%
Red green 2 10%
Red 5 25%
Green 1 5%
lvory 5 25%
Yellow 3

Species resemblance

Spider 2 10%
Fish 1 5%
Crab 9 45%
Lobster 6 30%
Slipper crab 1 5%
Cattle fish 1 5%
Length of nylon (m)

20-50 12 60%
60-100 8 40%
Size of nylon (lbs)

50 4 20%
90 2 10%
100 14 70%
Size of jigger (mm)

76.2 3 15%
101.6 13 65%
127 4 20%
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Figure 6. Octopus jigger (locally known as kore—ore.
Demersal longline

Most of the fishers used demersal longline locally known as laway-laway (Figure 7) with a length of 50-100 m (85%),
having 50-100 hooks (80%), with a J hook type (100%) attached to a rope with size number of 7-8 Ibs (80%). The common type
of baits used in demersal longline was fish fry (60%) (Table 7).

Table 7. Specification of demersal longline used in Tandubas, Tawi-Tawi, southern Philippines (n=20).

Length of nylon (m) Number of users Percentage
50-120 17 85%
121-240 2 10%
241-600 1 5%
Size of nylon/rope (Ibs)

7-8 rope 16 80%
30-120 nylon 4 20%
Number of hooks

50-100 16 80%
101-250 4 20%
Type of hook

J hook 20 100%
Type of baits

Octopus 6 30%
Fish fry 12 60%
Squid 2 10%

e

Figure 7. Demersal longline (locally known as laway-laway).

16



Mohammad et al., Menba Journal of Fisheries Faculty 2022; 8(1):10-22

Squid Jigger

The majority of the fishers used squid jigger locally known as ullang (Figure 8) with 22-32 hooks (55.56%) white
orange in color (55.56%) attached to a line with a length of 10-15 m (61.11%) having a size number of 15 Ibs (55.56%). The
common squid jigger used had a prawn resemblance (100%) with a length of 76.2-101.6 mm (55.56%) (Table 8).

Table 8. Specification of squid jigger use in Tandubas, Tawi-Tawi, southern Philippines (n=18).

Number of hooks
12-20

22-32

Color

Blue orange

Blue white

Gray white

White

White orange
Dotted color
Species resemblance
Prawn

Length of nylon (m)
10-15

16-30

Size of nylon (Ibs)
10

15

20

Size of jigger (mm)
76.2-101.6
127-152.4

Number of users Percentage

8 44.44%
10 55.56%
1 5.56%

4 22.22%
1 5.56%

1 5.56%

10 55.56%
1 5.56%

18 100%

11 61.11%
7 38.89%
6 33.33%
10 55.56%
2 11.11%
10 55.56%
8 44.44%

Harpoon

Figure 8. Squid jigger (locally known as uIIang).

The majority of the fishers used harpoon locally known as sahapang (Figure 9) with a length of 2- 3.5 m (72.72%)
having 6 mm of steel/stainless (63.64%) which usually made up of steel (90.91%).

Table 9. Specification of harpoon used in Tandubas, Tawi-Tawi, southern Philippines (n=11).

Length (m)
2.0-25
3.0-35

4.0

Size of steel/ stainless (mm)

6

7

8

Material type
Steel

Stainless

Number of users Percentage
4 36.36%
4 36.36%
3 27.271%
7 63.64%
3 27.271%
1 9.09%
10 90.91%
1 9.09%
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Figure 10. Harpoon (locally known as ahpang).
Fish Trap

Most of the fishers used fish trap locally known as bubu (Figure 11) with a mesh size of 25.4 mm (42.85%), square in
shape (100%), yellow-brown in color (85.71%), and usually made of bamboo (85.71%) with a length of 1 m and a width of 0.8-
1 m (100%) (Table 10).

Table 10. Specification of fish trap used in Tandubas, Tawi-Tawi, southern Philippines (n=7).

Mesh size (mm) Number of users Percentage
25.4 3 42.85%
38.1 2 28.57%
50.8 2 28.57%
Shape

Square 7 100%
Material type

Bamboo 6 85.71%
Chicken wire 1 14.28%
Color

Yellow brown 6 85.71%
Green 1 14.28%
Length (m)

1 7 100%
Width (m)

0.8-1 7 100%

Figure 11. Fish trap (locally known as bubu). »
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Troll Line

The majority of the fishers used a troll line locally known as manitan (Figure 12) with a length of 50-100 m (57.14%)
having a size number of 110-200 Ibs (57.14%). It consisted of 1-2 hooks (100%) with J hook type (85.71%) and was commonly
baited with artificial bait (71.43%) (Table 11).

Table 11. Specification of troll line used in Tandubas, Tawi-Tawi, southern Philippines (n=7).

Length of nylon (m) Number of users Percentage
50-100 4 57.14%
200-500 3 42.86%
Size of nylon (Ibs)

50-100 3 42.86%
110-200 4 57.14%
Number of hooks

1-2 7 100%

Type of hooks

J hook 6 85.71%
C hook 1 14.28%
Type of baits

Artificial bait 5 71.43%
Fish fry 2 28.57%

Figure 12. Troll line (locally known as manitan).
Multiple Handline

Most of the fishers used multiple handline locally known as bira-bira (Figure 13) with a length of 200-500 m (83.33%)
consisting of 50-100 hooks (66.67%) with a J hook type (100%) and with a size number of 50-90 Ibs (100%). The common bait
used for the fishing gear was artificial bait (100%) (Table 12).

Table 12. Specification of multiple handline used in Tandubas, Tawi-Tawi, southern Philippines (n=6).

Length of nylon (m) Number of users Percentage
51-101 1 16.67%
200-500 5 83.33%
Size of nylon (Ibs)

50-90 3 50%
110-120 3 50%
Number hooks

50-100 4 66.67%
101-150 2 33.33%
Number of baits

50-100 4 66.67%
110-120 2 33.33%
Type of hooks

J hook 6 100%
Type of baits

Artificial bait 6 100%

19



Mohammad et al., Menba Journal of Fisheries Faculty 2022; 8(1):10-22

Figure 13. Multil handline (IocaIIyAknown as bi ira).

Common Species Caught using Fishing Gears

The common species caught from all surveyed fishing gears were demersal species like rabbitfish (Siganus spp.),
sweetlips (Plectorhinchus spp., Diagramma spp.), goatfish (Mulloidichthys spp., Parupeneus spp.), common silver-biddy
(Gerres oyena), monocle/threadfin bream (Scolopsis spp., Pentapodus spp.), emperor (Lethrinus spp.), wrass (Cheilinus spp.,
Cheilio inermis), mullet (Osteomugil spp.), grouper (Epinephelus spp.), silver grunt (Pomadasys argenteus), and surgeonfish
(Acanthurus spp.), pelagic species such as skipjack tuna (Katsuwonus pelamis), frigate tuna (Auxis thazard), bullet tuna (Auxis
rochei), eastern little tuna (Euthynnus affinis), giant trevally (Caranx ignobilis), and great barracudas (Sphyraena barracuda),
and cephalopods such as octopus (Octopus vulgaris) and squid (Sthenoteuthis oualaniensis, Uroteuthis duvaucelii, U. edulis)
(Table 13).

Table 13. Common species caught of fishing gears.

Fishing gears Common species caught

Bottom set gillnet Rabbitfish (Siganus spp.), Sweetlips (Plectorhinchus spp., Diagramma
spp.), Goatfish (Mulloidichthys spp., Parupeneus spp.), Common silver-
biddy (Gerres oyena)

Single Hook and line Monocle/threadfin bream (Scolopsis spp., Pentapodus spp.), Emperor

(Lethrinus spp.), Wrass (Cheilinus spp., Cheilio inermis), Mullet
(Osteomugil spp.)

Speargun Emperor (Lethrinus spp.), Rabbitfish (Siganus spp.), Grouper
(Epinephelus spp.)

Octopus jigger Common octopus (Octopus vulgaris)

Demersal longline Emperor (Lethrinus spp.) Snapper (Lutjanus spp.), Silver grunt
(Pomadasys argenteus)

Squid jigger Purpleback flying Squid (Sthenoteuthis oualaniensis), Indian squid
(Uroteuthis duvaucelii), Swordtip squid (U. edulis)

Harpoon Blue-spotted stingray (Neotrygon kuhlii), Common octopus (Octopus
vulgaris)

Fish trap Goatfish (Mulloidichthys spp., Parupeneus spp.), Mullet (Osteomugil
spp.), Surgeonfish (Acanthurus spp.)

Troll line Skipjack tuna (Katsuwonus pelamis), Giant trevally (Caranx ignobilis),
Great barracudas (Sphyraena barracuda)

Multiple handline Frigate tuna (Auxis thazard), Bullet tuna (Auxis rochei), Eastern little

tuna (Euthynnus affinis)

DISCUSSION

This study revealed that there were various fishing gears operated in the coastal of Tandubas along the eastern Tawi-
Tawi Bay, Philippines, for municipal fishing. There were a total of ten fishing gears identified, along with a variety of
specifications. Generally, the most dominant fishing gears were lines (single hook and line, multiple hook and line, octopus and
squid jiggers, troll line, and multiple handline) used by 58% of the surveyed fishers. Other documented fishing gears were bottom
set gillnet (20%), spear gun (12%), harpoon (6%), and fish trap (4%).

In terms of specific fishing gear, the most commonly used was hook and lines, either single or multiple hook and lines.
This fishing gear was also predominantly used in other parts of the Philippines, like in Isabela province (Baleta et al., 2017).
This fishing gear was likewise documented in Palawan province (Balisco et al., 2019). Hook and lines were among the
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prevalently used fishing gears in the municipal waters of the Philippines, with more than 62,000 boats landing (Santos et al.,
2017). Hook and lines have numerous variations in terms of construction, design, and techniques of operation (Dickson et al.,
2004), as also observed in this study. Fishing gears belonging to the category of lines, which is composed of hooks, baits, and
lines, are considered the simplest gear used for fishing (Eyo et al., 2000). Some of the advantages of lines and the primary reason
for their prevalence are the ease of operation and fabrication, cheapest fabrication cost, and they can be operated in various water
depths, either during rainy or summer seasons (Baleta et al., 2017).

Nets are the next most commonly reported fishing gear category in Isabela province, particularly gillnet (Baleta et al.,
2017). In Palawan province, nets (e. g., bag net, drift gillnet, beach seine, ring net, and trammel net) were also the most dominant
active fishing gear (Balisco et al., 2019). In this study, the bottom set gillnet was the most observed fishing gear based on
individual fishing gear. Bottom set gillnet was the most popular municipal fishing gear with the highest catch per unit effort
reported in Lingayen Gulf, Philippines (Gaerlan et al., 2018). In lloilo, central Philippines, bottom set gillnet is one of the popular
fishing gears among crabbers (Toring-Farquerabao & Tahiluddin, 2022). In all regions of the Philippines, the bottom set gillnets
are among the top used fishing gears in the municipal waters, both operated nearshore and offshore, and approximately used by
137,000 boats landed (Santos et al., 2017).

Hand instruments such as speargun and harpoon were documented in this study. Due to its capability to capture fast-
moving fish through diving, this speargun was also commonly used by the fishers in the coastal areas of Isabela province (Baleta
et al., 2017). In the entire coastal area of the Philippines, speargun is predominantly used by municipal fishers (Santos et al.,
2017). Harpoon was one of the hand instruments identified in Isabela province (Baleta et al., 2017).

There was only one barrier and trap identified in this study, which was the fish trap. When compared to the coastal areas
of Isabela province, there were two kinds of barriers and traps used by the fishers, which were fish pot/trap and fish pot. In San
Miguel Bay, Philippines, stationary fish traps were one of the fishing gears employed by the fishers to catch finfish (Santos et
al., 2017).

The catch composition of fishing gears can be influenced by seasonal variation. The most abundant fish family reported
along the municipal waters of Palanan, Isabela belongs to Acanthuridae, Sciaenidae, Carangidae, Serranidae, Mugilidae (Baleta
and Baleta 2016). Scombridae (tuna and mackerel), Carangidae (caranx and scads), and Acanthuridae (surgeonfish) were the
most dominant fish families in four municipalities of Isabela province (Baleta et al., 2017). In the present study, the common
species caught using the documented fishing gears were demersal species like rabbitfish (Siganus spp.), sweetlips
(Plectorhinchus spp., Diagramma spp.), goatfish (Mulloidichthys spp., Parupeneus spp.), common silver-biddy (Gerres oyena),
emperor (Lethrinus spp.), and mullet (Osteomugil spp.), pelagic fish species such as skipjack tuna (Katsuwonus pelamis), frigate
tuna (Auxis thazard), bullet tuna (Auxis rochei), eastern little tuna (Euthynnus affinis), giant trevally (Caranx ignobilis), and
great barracudas (Sphyraena barracuda), and cephalopods such as octopus and squid. The caught fish is mainly consumed by
locals as a protein source or sold in the fish market as a livelihood source. In Scarborough Shoal, the predominant species
composition of municipal fishing gears belongs to Balistidae, Acanthuridae, Lethrinidae, and Scombridae (Arceo et al., 2020).

CONCLUSION

In conclusion, different municipal fishing gears are operated in the coastal water of Tandubas, Tawi-Tawi, southern
Philippines. These fishing gears are similar to other places in the country and are intended to catch several marine fish and
invertebrates. However, due to a lack of formal education, most middle-aged married fishers only focused on fishing for daily
sustenance. Therefore, this study implies that small-scale fisheries in the study area are important in providing local communities
with a cheap source of protein and livelihood.
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Avrticle Info Abstract
In this study, it was aimed to determine the effects of transition metal ions of manganese (Mn*?),

ORgfgiysgz ) cobalt (Co*?) and iron (Fe*?) on paraoxonase (PON) enzyme in the muscle tissue of bonito. Research

is located in the north of Turkey from the Black Sea obtained 25 pieces of bonito derived from fish
Accepted: muscle tissue is used. Solutions of Mn, Co and Fe transition metals as MnCl,, CoCl, and FeCl, were
24/06/2022 prepared to be used in analysis. PON enzyme activity was determined by taking different volumes
Keywords: of these solutions. As a result of the obtained data, the enzyme activities of Mn*? Co*2 and Fe*2
« Bonito transition _metal ions were calculated gr_ld percentgge activity graphs were drawn. As a result of the
« Cobalt (Co) research, it was determined that transition metal ions Mn*?, Co*? and Fe*? decreased PON enzyme

activity in bonito fish. In addition, One Way Analysis of Variance (One-Way Anova) was performed
M M to statistically demonstrate the effect of different concentrations of MnCl,, CoCl, and FeCl;
* Manganese (Mn) solutions on the PON enzyme activity. As a result of the analysis, it was determined that the effects

* Iron (Fe) of different concentrations of each solution on PON enzyme activity did not show a statistically
* Paraoxonase (PON)  sjgnjficant difference.

o Heavy metal ion

Atif bilgisi/Cite as: Kirsilleymanoglu C., Celikler D. (2022). The Effect of Some Transition Metal lons (Mn*?, Co*2, Fe*?) on Paraoxonase
Enzyme Activity in Bonito (Sarda sarda). Menba Journal of Fisheries Faculty, 8(1), 23-30

INTRODUCTION

Paraoxonase (PON), which has a glycoprotein structure, is a calcium (Ca*?) dependent ester hydrolase with both
arylesterase and paraoxonase activity (Durrington, 2001). Paraoxon, which is the result of the catabolic product of the parathion
compound, inhibits acetylcholine esterase and some enzymes, which play an important role in the transmission of nerve impulses.
However, the organism has formed defense systems against many of these effects. One of them is the PON enzyme (Costa et al.,
1999; La Du et al., 1999). There are three forms of PON enzyme: PON1, PON2 and PON3. PON proteins differ from each other
according to their expression and distribution in tissues (Carey et al., 2005). PON1 is the most studied isoenzyme, whose structure
and functions are best illuminated according to PON2 and PON3 (Clendenning, 1996), determined to the q21.3-g22.1 region on
the long arm of chromosome 7. PON2 is the second member of the PON gene family located on chromosome 7 g21.3-22.1
(Roest, 2008). PON2 is not found in serum; artery macrophage cells are found in various tissues and cells (Shiner et al., 2006;
Fuhrman et al. 2008). PON3 is a protein with a molecular mass of about 40 kDa located on chromosome 7, between PON1 and
PON2. PON3 is an enzyme with antioxidant properties like other isoenzymes and inhibits monocyte chemotaxis caused by
oxidized LDL (Janka et al., 2002; Mackness et al., 2004). The PON enzyme hydrolyzes paraoxane and eliminates its harmful
effects (Costa et al., 1999; La Du et al., 1999). PON enzyme shows an antioxidant feature by limiting lipid oxidation in LDLs
thanks to HDL, which is bound to its structure. For this reason, the paraoxonase enzyme protects cells against oxidative stress
and acts as a cellular antioxidant (Elena et al., 2006). The enzyme in question; It has been investigated in organisms such as fish,
frogs, dogs, rats, sheep and mice and the structural and kinetic properties of the enzyme have been determined (Furlong et al.,
1991; Chemnitus et al., 1983).

Environmental problems are one of the dangers that threaten human and animal health (Kose & Uysal, 2008). Heavy
metals are among the most important inorganic factors that are among industrial wastes and some pesticides and pollute water.
Heavy metals, which are in equilibrium at certain concentrations in aquatic environments under normal conditions, accumulate
in the sediment, especially in urban and industrial areas, and are absorbed by biota (Wildi et al., 2004). Sediments are
contaminated with heavy metals, threatening the health of aquatic ecosystems and causing a major source of stress. These metals
that accumulate constitute a major risk factor for aquatic organisms located in and on the sediment (Delvalls et al., 1998).

Fish also absorb these heavy metals found in downstream creatures through the food chain (Aksun, 1986). Heavy metal
pollution negatively affects not only aquatic organisms but also human health. Metals such as iron, copper, zinc and manganese,
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which are among the essential elements, play an important role for living things. In addition, when essential elements are taken
in excessive amounts, they can create toxic effects in living things (Tirkmen and Ciminli, 2007). In this study, the effect of
manganese (Mn*?), cobalt (Co*?) and iron (Fe*?) transition metal ions on PON enzyme activity on the muscle tissue of bonito
fish was investigated and in order to determine the antioxidant level of the enzyme. Total oxidant and total antioxidant capacity
levels on muscle tissue were determined.

MATERIALS AND METHODS

The average weight of the material obtained from the Black Sea in the north of Turkey Studies 600-800 g from 40 to
45 cm long with 25 bonito form of fish. Muscle tissue of bonito fish taken from the sea in October, which is the seasonal season,
and brought to the laboratory environment by cold chain was used in the study. Tissue samples taken from bonito were weighed
0.3 g and placed in dry centrifuge tubes, then 1.5 mL Tris-HCI buffer was added to them and homogenized. The homogenized
tissues were centrifuged in a cooled centrifuge at +4 °C and 3000 rmp speed for 30 minutes and supernants were separated. The
separated supernatants were used on the same day. PON enzyme activity determination method recommended by Giilcii and
Giirsu (2003) was used for PON enzyme activity determination.

The Effect of Manganese Il Chloride (MnClz) on PON Enzyme Activity: In PON enzyme activity determination,
50 pL Tris-HCI buffer, 50 puL calcium chloride + paraoxone and 50 pL enzyme solution are added to the cuvette and the value
at 37 °C and 405 nm absorbance in ELISA It was read in 30 seconds. Then, after adding different volumes (10 pL, 20 uL, 30
pL, 40 pL and 50 puL) 0.001 M MnCl; solution to the measured cuvette, the absorbance at 405 nm was measured.

The Effect of Cobalt Il Chloride (CoClz) on PON Enzyme Activity: In PON enzyme activity determination, 50 pL
Tris-HCI buffer, 50 uL calcium chloride + paraoxone and 50 pL enzyme solution are added to the cuvette and its value at 37 °C
and 405 nm absorbance in ELISA It was read in 30 seconds. Then, after adding different volumes (10 pL, 20 uL, 30 pL, 40 pL
and 50 puL) 0.001 M CoCl; solution to the measured cuvette, the absorbances at 405 nm were measured.

The Effect of Iron Il Chloride (FeClz) Compound on PON Enzyme Activity: In PON enzyme activity determination,
50 pL Tris-HCI buffer, 50 puL calcium chloride + paraoxone and 50 pL enzyme solution are added to the cuvette and the value
at 37 °C and 405 nm absorbance in ELISA It was read in 30 seconds. Then, after adding different volumes (10 pL, 20 uL, 30
pL, 40 pL and 50 pL) 0.001 M FeCl; solution to the measured cuvette, the absorbances at 405 nm were measured.

While calculating the effects of transition metal ions of Mn*2, Co*2 and Fe*? on PON enzyme activities, enzyme activities
determined in an environment without inhibitor were used as %100 enzyme activity.

In this study, the distribution of the data obtained was examined to determine the effect of MnCl,, CoCl, and FeCl;
solutions on PON enzyme activity corresponding to different concentrations (10 puL, 20 puL, 30 pL, 40 uL and 50 pL). Since the
data showed normal distribution, One-Way Anova analysis was performed using the SPSS statistical package program (Celik,
2012).

RESULTS
Effect of Transition Metals on PON Enzyme Activity

For the PON enzyme activity, the enzyme solution and prepared solutions (MnCl,, CoCl; and FeCl,) were added to the
reaction medium, and the changes in the enzyme activity in the last case were measured. MnCl,, CoCl, and FeCl, solutions were
taken in different volumes and the measurements were repeated, the average of the results found was calculated and the enzyme
activity determination chart and graph were drawn.

PON enzyme percent activity values obtained by using MnCl; solutions at different concentrations (10 uL, 20 pL, 30
pL, 40 uL and 50 pL) are given in Table 1.

Table 1. Percent activity values of paraoxonase enzyme determined in the medium with MnCl,

Heavy Tris- Enzyme Substrate Metal Metal AOD Activity %
Metal HCI Solution Solution Solution Solution (405nm) (U/mL Activity
Buffer Volume Volume Volume Concentration min)
(nL) (nL) (nL) (nL) (1x10-*M)

1.1549 18.9435 100.00

10 0.6 1.2040 19.7497 104.25

20 1.1 1.1955 19.6089 103.51

Mn 50 50 50 30 1.6 1.2005 19.6918 103.95

40 2.1 1.1826 19.3975 102.40

50 2.5 1.1651 19.1110 100.88

When figure 1 is examined, it is seen that after adding 10 pL of MnCl; solution to the reaction medium, the enzyme
activity is determined as 104.25%, while the enzyme activity decreases as a result of increasing MnCl, concentrations and reaches
100.88% at 50 uL. As aresult of the measurements, it was determined that the transition metal ion Mn*? reduces the PON enzyme
activity.
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Figure 1. Activity determination figure for paraoxonase enzyme in MnCl, environment

Data for One-Way Anova (One-Way Anova) analysis to determine whether there is a statistical difference between
different concentrations of MnCl; solution (10 pL, 20 puL, 30 pL, 40 pL and 50 pL) are shown in Table 2.

Table 2. One-way Anova analysis results of different concentrations of MnCl; solution

Total squares Total squares SD Mean square f p
Between groups 506.7070 4 126.677 0.421 0.793
In-group 28590.277 95 300.950

Total 29096.984 99

As seen in Table 2, it was determined that there was no statistically significant difference between the different
concentrations used, but there was a decrease in the PON enzyme activity depending on the increasing concentrations (p> 0.05).

PON enzyme percent activity values obtained by using CoCl; solution in different concentrations (10 pL, 20 pL, 30
pL, 40 uL and 50 pL) are given in Table 3.

Table 3. Percent activity values of paraoxonase enzyme determined in the medium with CoCl;

Heavy Tris- Enzyme Substrate Metal Metal AOD Activity %
Metal HCI Solution Solution Solution Solution (405nm) (U/mL Activity
Buffer Volume Volume Volume Concentration min)
(nL) (nL) (nL) (nL) (1x10*M)

1.3206 21.6610 100,00

10 0.6 1.5230 24.9809 115.33

20 1.1 1.5201 24.9332 115.11

Co 50 50 50 30 1.6 1.4521 23.8175 109.95

40 2.1 1.4506 23.7933 109.84

50 2.5 1.4239 23.3562 107.83

Inhibitor concentrations and percent activity figure for PON enzyme indicated in Table 3 in CoCl; environment are
given in Figurehen figure 2 is examined, it is seen that after adding 10 uL of CoCl solution to the reaction medium, the enzyme
activity is determined as 115.33%, while the enzyme activity decreases as a result of increasing CoCl, concentrations and reaches
107.83% at 50 uL. As a result of the measurements, it was determined that the Co*? transition metal ion decreased the PON
enzyme activity.
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Figure 2. Activity determination figure for paraoxonase enzyme in environment with CoCl;

Data for One-Way Anova (One-Way Anova) analysis to determine whether there is a statistical difference between
different concentrations of CoCl; solution (10 uL, 20 pL, 30 uL, 40 puL and 50 pL) are shown in Table 4.

Table 4. One-way ANOVA analysis results of different concentrations of CoCl; solution

Total squares Total squares SD Mean square f p
Between groups 1406.7360 4 351.684 0.449 0.773
In-group 74334.052 95

Total 75740.788 99

As seen in Table 4, it is seen that there is no statistically significant difference between the different concentrations of
CoCl; solution used (p> 0.05).

PON enzyme percent activity values obtained by using FeCl; solutions in different concentrations (10 uL, 20 pL, 30
pL, 40 pL and 50 pL) are given in Table 5

Table 5. Percent activity values of paraoxonase enzyme determined in the medium with FeCl,.

Heavy Tris-HCI Enzyme Substrate Metal Metal AOD Activity %
Metal Buffer Solution Solution Solution Solution (405nm) (U/mL  Activity
(uL) Volume Volume Volume Concentration min)

(uL) (uL) (uL) (1x10-*M)
0.9949 16.3186 100.00
10 0.6 1.1542 18.9319 116.01
20 1.1 1.1361 18.6350 114.20
Fe 50 50 50 30 1.6 1.1322 18.5714 113.81
40 2.1 1.1338 18.5969 113.96
50 2.5 1.1211 18.3882 112.68

Inhibitor concentrations indicated in Table 5 and percent activity graph for PON enzyme in FeCl, environment are given
in Figure 3.
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Figure 3. Activity determination figure for paraoxonase enzyme in FeCl, environment

When figure 3 is examined, it is seen that after adding 10 uL of FeCl, solution to the reaction medium, enzyme activity
is determined as 116.01%, as a result of increasing FeCl, concentrations the enzyme activity decreases and reaches 112.68% at
50 pL. As a result of the measurements, it was determined that the transition metal ion Fe*? caused a decrease in PON enzyme
activity (p> 0.05).

Data for One-Way Anova (One-Way Anova) analysis to determine whether there is a statistical difference between
different concentrations of FeCl; solution (10 pL, 20 pL, 30 uL, 40 uL and 50 pL) are shown in Table 6.

Table 6. One-way ANOVA analysis results of different concentrations of FeCl. solution

Total squares Total squares SD Mean square f p
Between groups 46338.3940 4 11584.599 0.596 0.666
In-group 1846411.61 95 19435.912

Total 1892750.00 99

As seen in Table 6, it was determined that there was no statistically significant difference between the different
concentrations used, but there was a decrease in the PON enzyme activity due to the increasing concentrations (p> 0.05).

DISCUSSION

In this study, in the hydrolysis of organophosphate compounds, which have widespread use as insecticide and nerve
gas, on the PON enzyme found in the muscle tissue of bonito fish, which has antioxidant and antibacterial activity, manganese
(Mn*?), cobalt (Co*?) and iron (Fe*?) the effect of transition metal ions was investigated. When the effect of transition metal ions
Mn*?, Co*? and Fe*? on PON enzyme activity was examined, it was concluded that increasing concentrations of these ions
decreased the PON enzyme activity. However, it was determined that this increase was not statistically significant.

In studies conducted in fish, it has been determined that various substances cause inhibition on serum and liver PON
enzyme (Ganzalvo et al., 1997; Debord et al., 2003; Ciftci et al., 2000; Debord et al., 1998). In a study conducted on fish of
Scyliorhinus canicula, the inhibitory effect of Cu*?, Ni*?, Cd*2 and Hg*?> metal ions on PON enzyme activity was investigated in
vitro. As a result, it was determined that Hg*2, Ni*?, Cd*? and Cu*? metal ions all exhibited inhibitory effect on PON enzyme
activity, while Cu*? metal ions had the strongest inhibitory effect (Saym, 2012). Samra et al., (2010), examined the in vitro
inhibitor effects of some metal ions, at 1.0 mM concentration on human PON1 enzyme activity. It was determined that Mg*? and
Mn*? ions did not show any effect on human PON1 enzyme activity, Pb*?, Co*2, and Zn*2 ions decreased the activity, while Ni*?,
Cd*2, and Cu*? ions inhibited the PON1 enzyme activity (Samra et al., 2010).

In a study conducted on PON enzyme activity purified from rat liver, the inhibition types of Mn*2, Co*?, Cu*2 and Hg*?
metal ions were determined and Hg heavy metal was found to be the strongest inhibitor for PON. For purified PON, the inhibition
power was listed as Hg*?>Co*?>Mn*?>Cu*? from strong to weak (Pla et al., 2007). In another study on serum PON enzyme
activity in Merino and curly breed sheep, it was determined that the commonly used heavy metals Mn*?, Co*2, Hg*?, Cd*?, Cu*?
and Ni*2 affected in vitro (Erol, 2012). In the study conducted on PON enzyme purified from human liver, the inhibition effect
of EDTA compound, metals such as Mg*?, Co*?, La*3, Zn*?, Cu*?, Ba*?, Hg*?and p-hydroxyliciva benzoate were investigated. It
has been reported that EDTA, copper, barium, lanthanum and p-hydroxyliciva benzoate compounds cause competitive inhibition
and Zn metal exhibits a non-competitive inhibition effect (Pellin et al., 1990). Erol et al., (2013), in another study, examined the
effect of some metal ions on PON1 enzyme activity purified from blood samples taken from Merino and Kivircik sheep breeds.
It was determined that Mn*2, Hg*?, Co*?, Cd*?, Ni*?, and Cu*? metal ions showed different levels of inhibition effect on PON
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enzyme activity and Cu*? heavy metal ion caused strongest inhibitor effect for PON (Erol et al., 2013). With this study, it is seen
that the inhibitory effect of Mn*2 and Co*? transition metal ions on PON enzyme activity in bonito fish is similar to the inhibitory
effect on PON enzyme activity studied in merino and curly sheep breeds.

Dedeoglu et al., (2014) observed in their study that changes occurred in the PON1 enzyme activity purified from bull
semen in the presence of heavy metal ions Cu*?, Mn*2, Cd*2, Zn*?, Ni*? and Pb*? at different concentrations. They stated that
while Cd*? ion increases PON1 activity, other heavy metal ions inhibit PON1 enzyme at micromolar levels. Similarly, it was
determined that the Mn*2 transition metal ion used in this study caused a decrease in PON enzyme activity purified from acorn.
It is seen that the inhibitory effect of Mn*2 transition metal ion on PON enzyme activity studied in bonito fish is similar to the
inhibitory effect on PON1 enzyme activity purified from bull semen.

CONCLUSION AND RECOMMENDATIONS

In a study conducted by purifying PON enzyme in carp fish, it was determined that Fe metal inhibits PON enzyme
activity (Beyaztas et al., 2007). In a study conducted on bonito fish, the effect of some heavy metals on glutathione transferase
enzyme, which has detoxification and antioxidant properties such as PON enzyme, was examined and Pb*?, Cr*?, Fe*3, Ag®,
Cu*?, Cd*? and Zn*? metal ions inhibited enzyme activity (Giiller et al., 2014). As a result of this research, it was determined that
the Fe*2 transition metal ion caused a decrease in PON enzyme activity purified from bonito fish at low levels. It is seen that the
inhibitory effect of Fe*? transition metal ion on PON enzyme activity in bonito fish is similar to the inhibitory effect of PON
enzyme purified from carp fish and glutathione transferase enzyme in bonito fish.

In the literature reviews, it is seen that there are limited studies on the effect of transition metal ions on antioxidant
enzymes found in bonito fish and other fish species. As a matter of fact, there are quite a limited number of studies in which the
effects of Mn*2, Co*? and Fe*? transition metal ions used in this study on different fish species and different enzyme activities
are determined. In this context, this research, in which the effect of transition metal ions Mn*?, Co*? and Fe*?> on PON enzyme
activity in bonito is determined, is thought to provide depth and contribution to the field.
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Avrticle Info Abstract
This paper reported the first occurrence of the big-scale sand smelt Atherina boyeri (Risso, 1810) in

T:f;;yze (()j 2 ) the Atikhisar Reservoir, Canakkale, Turkey. A total of 130 individuals of A. boyeri were caught

_ using a beach seine with 10 mm mesh size, 1.5 long and 1 m high in June 2021. The total length and
Accepted: weight of specimens ranged between 3.2-9.1 cm and 0.17-4.38 g, respectively. This study provides
23/06/2022 valuable information about the spatial distribution of A. boyeri and the biodiversity of the reservoir.
Keywords: Further investigations should be carried out to determine bio-ecological features of A. boyeri

o Atherina boyeri population to understand its effect on the reservoir.

e Big-scale sand smelt
o Distribution
o First report
e Occurrence

Atf bilgisi/Cite as: Kale S., Berber S., Acarli D. (2022). First record of Atherina boyeri Risso, 1810 in Atikhisar Reservoir (Canakkale,
Turkey). Menba Journal of Fisheries Faculty, 8(1), 31-38

INTRODUCTION

Atherina boyeri (Risso, 1810) is extensively distributed throughout the Mediterranean and the Black Sea and in the
eastern Atlantic Ocean (Antonucci et al., 2012). Although it is a euryhaline species that spend a significant part of its life cycle
in brackish coastal environments (Bamber & Henderson, 1988), it can be found in freshwater habitats. A. boyeri has plenty and
accomplished populations in inland waters in Anatolia even though it is a marine species (Gengoglu & Ekmekei, 2016). It is
listed as Least Concern in the IUCN Red List of Threatened Species (Freyhof & Kottelat, 2008). They commonly prefer slow-
flowing or still waters, and they regularly form schools near the coasts (Freyhof & Kottelat, 2008). They primarily feed on fish
larvae, small mollusks, worms, and crustaceans in lakes and estuaries (Froese & Pauly, 2022). A. boyeri can reproduce in various
habitats (Antonucci et al., 2012) and resides in coastal lagoons during the larval and juvenile phases while the adults move to the
sea before the cold season (Mistri & Colombo, 1988). There are no major threats known to this species yet (Freyhof & Kottelat,
2008).

It is known as translocated/invasive species for the inland waters of Turkey (Agdamar et al., 2021). Recently, the
introduction of A. boyeri into natural and artificial lakes in Turkey has been reported by several authors (Kirankaya et al., 2014;
Sag et al., 2015; Apaydin Yagci et al., 2015; Gengoglu & Ekmekgi, 2016; Unlii et al, 2017; Partal et al., 2019; Agdamar et al.,
2021). Although Akbulut et al. (2008) documented the presence of A. boyeri in Sarigay Creek, there is no confirmed record for
the presence of A. boyeri in Atikhisar Reservoir. Therefore, the present study aimed to document a new distribution area and the
first report of A. boyeri in Atikhisar Reservoir in Canakkale, Turkey.

MATERIALS AND METHODS

Atikhisar Reservoir (Figure 1) has been constructed on Sarigay Stream for supplying water to the people inhabiting
Canakkale for drinking purposes (Kale, 2019). It is the only water source bringing water for drinking purposes to communities
living in the city (Kale & Acarli, 2019a; Kale et al., 2020). The reservoir also provides water for both domestic use and
agricultural activities to the neighboring locations (Kale & Acarli, 2019a; Kale & Acarli1 2019b).
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Figure 1. Sampling location of Atherina boyeri in Atikhisar Reservoir (Canakkale, Turkey)

Sampling was conducted during the daytime on June 2021 in Atikhisar Reservoir. The big-scale sand smelt individuals
were collected using a beach seine with 10 mm mesh size, 1.5 m long and 1 m high. The sediment was a muddy substrate in the
sampling location. Specimens were fixed in formalin. Total length (TL) and weight (W) of A. boyeri individuals were recorded
in the Fisheries Histology and Biochemistry Research Laboratory of the Faculty of Marine Sciences and Technology, Canakkale
Onsekiz Mart University in Canakkale, Turkey. The image of the captured specimen of A. boyeri was provided in Figure 2.
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Figure 2. The image of A. boyeri from the Atikhisar Reservoir (Canakkale, Turkey)
RESULTS AND DISCUSSION

A total of 130 individuals were observed during the sampling surveys. The total length and weight of specimens ranged
between 3.2-9.1 cm and 0.17-4.38 g, respectively. The descriptive statistics of the dataset was given in Table 1. The mean total

length and mean weight of the collected specimens were 7.57 (+£0.57) cm and 2.65 (£0.51) g, respectively.

Table 1. Descriptive statistics of the dataset

Mean SE Median SD Kurtosis Skewness Range

Parameters N
TL (cm) 130
W(Q) 130

7.57 0.05 7.60 057  26.24 -3.26 5.90
2.65 0.04 2.60 051 561 0.08 4.21

Note: N is the sample size; SE is the standard error; SD is the standard deviation, Min is the minimum value; Max is the maximum

value of the dataset.
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This study describes the first presence of A. boyeri in the Atikhisar Reservoir. Akbulut et al. (2008) observed it in

Sarigay Creek. Partal et al. (2019) also documented the introduction of A. boyeri into Bayrami¢ Reservoir in Canakkale. Agdamar

et al. (2021) reported the presence of A. boyeri in Tepekdy Stream, Gokgeada Island, Canakkale. Several authors have also
reported the occurrence of A. boyeri in freshwater ecosystems (Balik et al., 2005; Onaran et al., 2006; Ozulug, 2008; Birecikligil
& Cigek 2011; Yerli et al., 2013; Sag et al., 2015; Bostanci & Yedier, 2018; Yedier et al., 2019; ilhan et al., 2020; Kelleci et al.,
2021). A comparison of the length and weight values of available literature in some freshwater ecosystems in Turkey was

tabulated in Table 2.

Table 2. Comparison of length and weight values of A. boyeri reported in freshwater ecosystems in Turkey

Length Weight (g)
Location N  Length Min Max Min Max Reference
Type
Aslantas Reservoir 409 TL(mm) 2387 11535  0.11 9.64 Gengoglu et al. (2020)
(Osmaniye)
Bayramig Reservoir
(Canakkale) 98 TL (cm) 2.4 8.2 0.06 4.31 Partal et al. (2019)
Biiyiikcekmece Reservoir
(istanbul) 22 TL (cm) 3.1 6.1 0.295 2.36 Sag etal. (2016)
Demirkoprii Dam Lake 41 TL (cm) 3.9 136 04 165 innal & Engin (2020)
(Manisa)
Devegegidi Dam Lake -
(Diyarbakir) 15 TL (mm) 40.3 551 0.70 8.00 Unlietal. (2017)
Hirfanl Reservoir (Kirsehir) 323 TL (mm) 40.98 110.25 N/A N/A  Kirankaya et al. (2014)
Hirfanl Reservoir (Kirsehir) 674 TL (mm) 5.76 115.65 0.01 10.48 (C;%nl%(;glu & Elamekgi
Hirfanl Reservoir (Kirsehir) 369 TL (mm) 24.35 107.77  N/A N/A  Gengoglu et al. (2020)
Hirfanli Reservoir (Kirgehir) 1449 TL (mm) 29.0 95.0 0.14 6.42 (Bzeonlz;)r & Benzer
Hirfanli Reservoir (Kirsehir) 35 TL (cm) 6.5 8.6 153 4.13 Benzer (2019)
Hirfanli Reservoir (Kirsehir) 369 TL (mm) 38.64 11320 0.34 10.94 Gengoglu et al. (2020)
Homa Lagoon (Izmir) 103 TL (cm) 34 106 0.29 8.40 Acarlietal. (2014)
gsﬁgﬁf)ren'l Dam Lake 513 TL (mm) 45 85 063 410 Becer & Klig (2018)
Koycegiz Lagoon (Mugla) 355 TL (mm) 27.93 97.03 0.12 6.60 Gengoglu et al. (2020)
Lake Bafa (Mugla) 16 SL (cm) 4.5 74  N/A N/A  Giglii et al. (2013)
Lake Bafa (Mugla) 2204 TL (cm) 5.0 10.7 1.00 10.59 Ofluoglu et al. (2021)
o . 3.96+0.12 -
Lake Egirdir (Isparta) 1433 TL (cm) 83.5+0.99(mean+SE) (mean+SE) Kiigiik et al. (2012)
Lake Egirdir (Isparta) 182 TL (mm) 58.98 95.00 1.35 5.39 Bostanci et al. (2014)
Lake Egirdir (Isparta) 12041 FL (cm) 16 98 0.5 9.42 é%""lé‘;'“ Yagci etal.
Lake Egirdir (Isparta) 612 FL (mm) 27 106 0.12 9.90 é%alye‘;m Yager etal.
Lake Egirdir (Isparta) 612 FL (cm) 25 9.9 012 9.90 é%%m Yager etal.
Lake Egirdir (Isparta) 464 TL (mm) 34.43 9545 0.39 6.67 Gengoglu et al. (2020)
Lake Egirdir (Isparta) 114 TL (cm) 3.9 6.6 0.27 1.45 Innal & Engin (2020)
Lake GOélmarmara (Manisa) 20 TL (cm) 3.8 47 0.36 0.64 1Innal & Engin (2020)
Lake Iznik (Bursa) 922 TL (mm) 8.0 115.0 0.001 11.00 Ozeren (2009)
Lake Iznik (Bursa) 237 FL (cm) 2.0 10.6 0.06 10.50 Cetinkaya et al. (2011)
Lake iznik (Bursa) 36 TL (cm) 6.2 104 170 7.20 ?2%”225;)& Benzer
Lake Iznik (Bursa) 3053 TL (cm) 2.6 112 011 11.02 Cilbiz et al. (2020)
Lake Iznik (Bursa) 290 TL (mm) 27.21 115.65 0.08 9.79  Gengoglu et al. (2020)
Lake Kii¢iikgekmece
(istanbul) 50 SL(cm) 8.30 1040 N/A N/A  Altun (1999)
Lake Kiigikgekmece 15 TL (cm) 3.9 111 N/A N/A  Tarkan et al. (2006)
(Istanbul)
Kiiciikcekmece Lagoon
(istanbul) 15 SL (mm) 35 98 N/A N/A  Gaygusuz et al. (2006)
Marmara Lake (Manisa) 101 TL (cm) 3.7 8.7 040 5.40 ilhan & Sar1 (2015)
Omerli Reservoir (Istanbul) 240 SL (mm) 6.6 10.8 N/A N/A  Gaygusuz et al. (2006)
Omerli Reservoir (Istanbul) 442 TL (cm) 7.7 129 N/A N/A  Tarkan et al. (2006)
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Seyhan Reservoir (Adana) 15 TL (mm) 72.1 1001  2.10 590 Cevik et al. (2018)
Stireyyabey Dam Lake 46 TL(cm) 580 780  0.12 357 Benzer (2018)
(Yozgat)

Siireyyabey Dam Lake Benzer & Benzer
(Yozgat) 394 TL (mm) 32.0 90.0 0.225 4.062 (2019a)

TepekOy Stream (Canakkale) 2 SL (mm) 41 53 N/A N/A  Agdamar et al. (2021)
Yamula Dam Lake (Kayseri) 30 TL(m) 6.40 1020 150 7.31 (BZ%“lZ;g)& Benzer
Yamula Dam Lake (Kayseri) 1110  FL(cm) 35 83 038 482 (Bzeonzzgg)& Benzer
Atikhisar Reservoir

(Canakkale) 130 TL (cm) 3.20 9.10 0.17 4.38 Present study

Although Partal et al. (2019) claimed that migratory waterfowl could play a role in the spreading of A. boyeri among
close watersheds, it is well known that the big-scale sand smelt has been illegally introduced to many freshwater ecosystems by
small-scale fishermen engaged in sport fishing and amateur fisheries. Due to its extensive assortment preferences of food and
habitat, A. boyeri adapts very well to its environment, grows rapidly, and forms large populations (Becer & Bilgin, 2018). The
introduction of invasive species in a freshwater ecosystem caused to decrease in the number of fish species that have commercial
value since they intensely consumed eggs and larvae of these species (Altindag & Ahiska, 2006). Atalay et al. (2017) noted that
A. boyeri was considered a threat to inland fisheries and a commercially valuable species in Turkey. On the other hand, the
negative impacts of the big-scale sand smelt on the fisheries and ecosystem were a contentious issue (Tarkan et al., 2012).
Therefore, comprehensive studies should be performed to better understand the competition among other species in the
freshwater ecosystems.

Many researchers have carried out samplings and surveys in the Atikhisar Reservoir to determine the faunal composition
of the reservoir. Chub (Squalis cephalus) (Akbulut et al., 2008; Selvi et al., 2015), common carp (Cyprinus carpio) (Akbulut et
al., 2008), European eel (Anguilla anguilla) (Kale, 2019), northern pike (Esox lucius) (Selvi & Kaya, 2013), spined loach (Cobitis
taenia) and black goby (Gobius niger) (Akbulut et al., 2008) species have been reported. On the other hand, the zebra mussel
(Dreissena polymorpha) (Kaya et al., 2013), margined ramshorn (Planorbis planorbis), keeled ramshorn (Planorbis carinatus)
freshwater snail (Melanopsis sp.), European valve snail (Valvata piscinalis), ubiquitous peaclam (Pisidium casertanum) (Akbulut
et al., 2009), Turkish crayfish (Pontastacus leptodactylus) (Kale et al., 2020; Kale et al., 2021a), and Mauremys rivulata (Kale
et al., 2021b) species have also been reported. However, no researcher has documented the occurrence of A. boyeri in the
Atikhisar Reservoir. The present study reported a new distribution area and the first occurrence of A. boyeri in the Atikhisar
Reservoir. Therefore, this study provides valuable information about the spatial distribution of A. boyeri and the biodiversity of
the reservoir.

Successful and effective management of reservoir fisheries is essential for protecting the natural ecosystem and ensuring
the sustainability of fish stock (Kale & Acarli, 2018). Therefore, fisheries managers and policymakers should consider the
presence of A. boyeri in the Atikhisar Reservoir and make appropriate policies to ensure the sustainability of fisheries resources
in the reservoir.

CONCLUSION

This paper documents the first observation of A. boyeri in the Atikhisar Reservoir (Canakkale, Turkey) and provides a
significant contribution to the literature since the Atikhisar Reservoir is a new distribution area for A. boyeri. Therefore, the
present study provides significant knowledge on the spatial distribution of A. boyeri and the biodiversity of the reservoir. Further
investigations should be carried out to determine the population dynamics if A. boyeri stocks have been established population
in the reservoir.
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Makale Bilgisi Oz )
Bu calismada, Osmaniye Ili’nde su iiriinleri tiiketim aliskanliklarini belirlemek amaciyla 400

?71}8155/;%221 katilimcidan olusan bir érneklem tizerinde anket ¢aligmasi uygulanmistir. Katilimeilar ¢ogunlukla
Kabul tarii 25-36 yas arahiginda (% 41,1) ve genelde {iniversite mezunlarindan (% 55,1) olusmustur.
apul tarint:

Katilimeilarin gogunlukla 4 kisilik ailede (% 38,6) yasadigi, % 31,7 oranla ¢ogunlugunun is¢i olarak
24/06/2022 calistig1 ve % 48,1 oranla ortalama 2500-5000 TL gelir diizeyine sahip olduklar1 tespit edilmistir.
Anahtar Kelimeler: Elde edilen sonuglara gore, katilimcilarin % 58,8’1 tiim et iiriinlerini severek tiikketmektedirler. Balik
iiriinlerini tercih etme nedenleri olarak ise lezzetli ve besleyici olmasi en sik rastlanan sebepler
arasinda yer almaktadir (% 70). Ayrica katilimcilar, cogunlukla (% 49,3) ayda 2-4 defa su iiriinlerini
tiikettiklerini belirtmislerdir. Bu tercihler arasinda deniz baliklart (% 86,8) ilk sirada yer almakta ve

e Su Uriinleri
e Et tikketim

ZIISll: atnhklarl deniz baliklari igerisinde de levrek en ¢ok tercih edilen balik olmustur. Balig1 pisirmek i¢in % 49,6
¢ Ogmeaniye ile 1zgara; satin alma yerleri olarak % 64,7 oranla balik hali; balik satin alirken % 73,0 oranla tazelik;
[ ]

tiir olarak % 36,1 oranla hamsi; tath su baliklarindan % 91,1 ile alabalik; tiiketim mevsimi olarak ta
en fazla % 38,9 ile sonbahar mevsimi tercih edilmistir.

Determination of Fisheries Consumption Habits in Osmaniye Province by Survey Study

Article Info _Abstract

In this study, a survey study was conducted on a sample of 200 female and 200 male participants to-
evaluate the consumption of seafood in Osmaniye. Participants were mostly between the ages of 25-

Received:

21/ 05/202_2 36 (41.1%) and generally university graduates (55.1%). It was determined that the participants
Accepted: mostly live in a family of 4 (38.6%), most of them work as workers with a rate of 31.7% and have
24/06/2022 an average income level of 2500-5000 TL with a rate of 48.1%. According to the results obtained,
Keywords: 58.8% of the participants like all meat products. The most common reasons for preferring fish

« Aquaculture products are that they are delicious and nutritious (70%). In addition, the participants stated that they
« Meat Consumption mostly (49.3%) consume fish products 2-4 times a month. Among these preferences, marine fish

Habit show an advantage with a rate of 86.8%. Sea bass was the most preferred fish among the marine
fish. Grilling with 49.6% for cooking fish; Fish market with a rate of 64.7% as places of purchase;
freshness compared to 73.0% when purchasing fish; Anchovy with a rate of 36.1% as a species; trout
from freshwater fish with 91.1%; Autumn season was preferred as the consumption season with a
maximum of 38.9%.

o Survey
« Osmaniye
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Urtinleri Tiiketim Aligkanliklariin Anket Caligmast ile Belirlenmesi. Menba Kastamonu Universitesi Su Uriinleri Fakiiltesi Dergisi, 8(1), 39-
49
GIRIS

Son yillarda meydana gelen modern beslenme aligkanliklarindan kaynakli olarak, insan sagliginda katkili esansiyel yag
asitlerinin viicutta salgilanmamasi, yiiksek kalori degerli besinlerin tiiketim tercihi, beslenmedeki diizensiz ve dengesiz
aliskanliklar beraberinde bircok saglik sorunlarini da beraberinde getirmektedir. Su iriinleri etleri yiiksek besin degeri
bakimindan hem ¢ocuklarin hem de yetiskinlerin diizenli olarak tiikketmesi gereken gidalar i¢erisinde ilk siralarda almaktadir. Su
iirtinleri igerdigi maddelerden dolay1 insan sagligina sagladig faydalarin yani sira, diger hayvansal gidalara nazaran daha degerli
bir besin olarak tanimlamakta olup, fonksiyonel gidalar grubunda simiflandirilmaktadir (Adigiizel vd., 2009). Baska gida
iirlinlerine nazaran sahip oldugu mikro besin unsurlarinin zenginliginden kaynakli olarak da, bu iiriinlerin iizerinde daha yogun
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bir ilgi goriilmistiir. Su iiriinleri, insanlarin gelisim siirecinde ¢ocuklar bagta olmak tizere, yiiksek bir biyolojik protein degerine
sahiptir. Protein kalitesi acisindan ise, anne siitline esit bir deger igermekte olup, viicut proteinine doniisebilir bir yapiya sahiptir.

Su triinleri etinde, diger hayvansal kaynakli besinlerin aksine doymus yag asitleri yerine, doymamis yag asitleri daha
fazla oranlarda bulunmaktadir. Ayrica, doymamis yag asitlerinin 6nemli bir kismi1 ise esansiyel yag asitlerinden olusmaktadir
(Turan vd., 2006). Doymamis yag asitleri igerisinde 6nemli bir yer tutan omega-3 yag asitleri, viicudun iiretmedigi ve en fazla
balikta bulunan son derece faydali bir yag asidi grubudur. Ozellikle soguk su baliklarindan somon, uskumru, sardalye ve ton
balig1 omega-3 agisindan oldukga zengindir. Omega-3; kalp ve damar sagligini koruyucu 6zelliginin yam sira gdzde sar1 nokta
hastalig1 riskini azaltmakta, kan sekerinin diizenlenmesine yardimei olmakta, igerisindeki Omega-3 yag asitleri kotii kolesterolii
(LDL) dugsiiriirken iyi kolesterolii (HDL) artirmakta, kandaki trigliserit yani serbest yaglarin diisiiriilmesini saglamakta,
tansiyonu disiirerek kalp yetmezliginden ve inme riskinden korumakta, kanmn pihtilagmasini onleyerek akiskanligim
artirmaktadir (Djoussé vd., 2012). Amerika Birlesik Devletleri'nde, haftada bir veya daha fazla 6giin su tiriinleri titketen 40000
erkegin incelendigi bir ¢alismada, bu bireylerin kalp hastalig1 bakimindan %15 daha az risk altinda olduklar1 ortaya konmustur
(Virtanen vd., 2008; Buscemi vd., 2014).

Ayn1 zamanda, su {rilinleri etleri 6zellikle icerdigi valin, 16sin, isoldsin, lizin, treonin, sistin, sistein, metionin ve
fenilalanini gibi esansiyel aminoasitler bakimindan da oldukca zengindir. Bunlara ek olarak yiiksek beslenme degerine sahip
mineral maddelerden P, Ca, Mg, S, K, Na, I ve Cl barindirmaktadir (Cevher, 2018). Baliklarin 6zellikler deri ve kemiklerinde
ise onemli dlgiide yogun miktarda Ca ve P sahip oldugu da bilinmektedir (Atar ve Algigek, 2009). Suda ¢oziinen B ve C
vitaminlerinin su tiriinlerinde orani, karasal hayvanlara nazaran yaklasik olarak esit sayilabilecek diizeydeyken, yagda ¢oziinen
A, D, E ve K vitaminleri a¢isindan daha yiiksek deger sahip olduklar1 bilinmektedir (Turan vd., 2006).

Son yillarda, gida piyasalarinda dondurulmus ve islenmis su iiriinlerine taleplerde artis gézlemlenmektedir. Taze balik
satisinda yiiksek diizeyde dikkat ve titizlik gereklilikleri ile hanede yasayan bireylerin tamaminin is hayatinda bulunmasi
nedeniyle hizli bir sekilde sofraya gelebilecek yiyecekler daha fazla tercih edilmekte ve boylece taze balik iiriinlerinden ziyade
islenmis iriinlere olan talepte artis yasanmaktadir (Karadal, 2014). Bu baglamda diinya genelinde avlanan balik miktarinin
sadece % 25’i taze {iriin olarak tiiketimde bulunmakta ve geri kalan % 75°lik gibi biiyiik bir kismu ise islenmektedir. Islenme
agisindan iriinlerin % 40’1 balik unu ve balik yagi seklinde ve % 60’1 ise insan tiiketimi amaciyla iglenerek degerlendirilmektedir
(Oguzhan ve Yangilar, 2014).

Ulkemizde kisi bas1 yillik ortalama balik tiiketimi 2020 yilinda 6,7 kg olup diinya ortalamasinin ¢ok altindadir (TUIK,
2021). Tablo 1’de Tiirkiye’nin su riinlerinde gerceklestirdigi liretim, ihracat, ithalat ve tiiketim miktar1 verilmistir.

Tablo 1. Tiirkiye Su Uriinleri Uretimi, [hracat, ithalat1 ve Tiiketimi (TUIK, 2021)
Tiiketim (ton)

Vil Uretim ihracat ithalat ; il Degerlendirilemeyen Kisi  Basina
(ton) (ton) (ton) ¢ (ton) Tiiketim (kg)
tilketim  unu/yad
2000 582.376 14.533 44.23 538.764 71 2.309 8,0
2001 594.977 18.978 12.971 517.832 62.755 8.383 7,5
2002 627.847 26.86 22.532 466.289 156 1.23 6,7
2003 587.715 29.937 45.606 470.131 120 13.253 6,7
2004 644.492 32.804 57.694 555.859 105 8.523 7,8
2005 544.773 37.655 47.676 520.985 30 3.809 7,2
2006 661.991 41.973 53.563 597.738 60 15.843 8,2
2007 772.323 47.214 58.022 604.695 170 8.436 8,6
2008 646.31 54.526 63.222 555.275 95.742 3.989 7.8
2009 622.962 54.354 72.686 545.368 90.211 5.715 7,6
2010 653.08 55.109 80.726 505.059 168.073 5.565 6,9
2011 703.545 66.738 65.698 468.04 228.709 5.756 6,3
2012 644.852 74.007 65.384 532.347 94.201 9.682 7,1
2013 607.515 101.063 67.53 479.708 87.896 6.378 6,3
2014 537.345 115.682 77.545 420.361 73.667 5.18 55
2015 672.241 121.053 110.761 479.741 176.138 6.07 6,1
2016 588.715 145.469 82.074 426.085 93.096 6.139 54
2017 630.820 156.681 100.444 441.573 130.917 2.093 55
2018 628.631 177.539 98.315 499.055 47.276 3.115 6,1
2019 836.524 200.226 90.684 514.640 209.109 3.233 6,2
2020 785.811 201.157 85.269 559.932 107.223 2.768 6.7
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Tiirkiye’de kisi bas1 su triinleri tiiketimi bolgesel olarak degerlendirildiginde en yiiksek su iirtinii tiiketimi 20-25 kg/y1l
miktariyla Dogu Karadeniz bolgesinde gerceklesmektedir. Ancak, bu deger Dogu ve Giineydogu Anadolu bolgesinde bir
kilogramin altina inmektedir. Ayn1 zamanda, izmir, Ankara ve Istanbul gibi biiyiik sehirlerde ise yilda kisi bas1 su iiriinlerinin
tilketimi 16 kg/y1l diizeyinde goriinmektedir. Denize kiyilar1 bulunan gelismis tilkelere nazaran degerlendirildiginde, {ilkemizde
su {iriinlerinin titketiminin oldukga diisiik seviyede gergeklestigi dikkat cekmektedir (Yiiksel, 2018).

Literatiir arastirmalari ile elde edilen verilerin genelden 6zele indirgenebilmesi amaciyla yapilacak olan ‘su triinleri
tiiketim aligkanliklar’’ anket ¢alisma sahasi olarak secgilen Osmaniye Ili Merkez Ilgesi Akdeniz Bolgesinde ve Cukurova’nin
dogusunda yer almaktadir (Sekil 1).

ADANA

ISARETLER
® lige merkezi
O Il merkezi
e [1G@ SINITIETT
_ 5 —— Il sininlari
AKDENIZ FE annf wawn J|ke simirlan

Sekil 1. Osmaniye i1 Haritas1

Osmaniye’de ulagim yollar1 uygun bir konumda yapilanmistir ve Adana’ya D-400 karayolu ile baglanmaktadir (Nacar
ve Sagir, 2008). Osmaniye’nin sahip oldugu niifus biiytlikliigii acisindan, 2017 yil1 verilerine gore, iilkemizin siralamasinda 41.
sirada yer almaktadir (Dogaka, 2017). Giin gectikge artista olan niifusla birlikte artik ilde yerlesim, enerji, ulasim ve iletisim gibi
birgok alanda gelisimlere ihtiya¢ duyulmaktadir. Ayni zamanda ilde yasanan hizli niifus artisi, kentlesme ve sanayilesme
faktorleri gevre lizerinde oldukga biiylik 6l¢lide olumsuz etki biraktigi goriilmektedir (Nacar ve Sagir, 2008).

Bu ¢aligmada Osmaniye ilindeki su iiriinleri tiiketimini degerlendirmek igin 200 kadin ve 200 erkek katilimcidan olusan
bir 6rnekleme iizerinde anket galismasi yapilmasi hedeflenmistir. Anket ¢alismasi, 6nceden belirlenen sorular tesadiifi olarak
secilen farkli yas grubu bireylere yiiz yiize ve soru cevap seklinde yapilmistir. Anket yontemi kullanilarak gergeklesen veri
toplama ¢alismasina ek olarak Osmaniye ilinde balik satisinin yapildig: yerlerden satisi yapilan su iirlinlerinin aylik miktarlarina
ulasilip degerlendirilmistir.

MATERYAL VE YONTEM

Veri toplama boliimii, 2019 Aralik ayinda Osmaniye ilindeki rastgele secilen insanlara yapilan anket arastirmasi
seklinde olmugtur. Bu amagla farkli resmi kurum ¢aliganlarindan ve sokaklardaki vatandaslardan anket sorularini cevaplamalari
talep edilmistir. Anket uygulamasindan Once calisanlara arastirmanin 6nemi ve cevaplamada samimiyetinin arastirma
sonuglarma yapacagi etkiyi ve cevaplama siirecine iliskin sozlii bir ydonerge verilmistir.

Bu caligmada uygulanan anket sorulart Cevher (2018)’in ¢alismasindan alinmigtir. Anket sorulari igerisinde bazi
katilimcilar bazi sorulari cevaplamayip bos birakmislardir. Bunlarda sonug tablolarina yansitilmigtir. Her bir sonug tablosundaki
toplam katilimci sayis1 buna baglh olarak degiskenlik gostermistir. Elde edilen veriler, MS-Excel ve aritmetik ortalamalar alinarak
degerlendirilmistir.

BULGULAR

Yapilan bu arastirmada, Akdeniz Bolgesi’nin dogu kesiminde yer alan Osmaniye ilindeki su {iriinlerinin tiiketim
aligkanliklarinin belirlenmesine yonelik bir anket ¢aligmasi yapilmistir. Bu amagla dnceden belirlenmis olan sorular rastgele
secilen 200 erkek ve 200 kadin birey ile bire bir soru cevap seklinde uygulanmistir. Katilimeilarin genel durumu ile ilgili anket
sorular1 ve sonuglar1 Tablo 2’de gosterilmistir.
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Tablo 2. Katilimcilarin Genel Bilgileri

Frekans Yiizde (%)
Erkek 200 50,0
Cinsiyetiniz Kadin 200 50,0
Toplam 400 100,0
1 10 2,7
2 26 7,1
3 88 24,1
4 141 38,6
e L 5 73 20,0
Kac kisilik ailede yastyorsunuz 5 7 6.0
7 3 0,8
8 1 0,3
9 1 0,3
Toplam 365 100,00
13-18 11 2,8
19-24 13 3,3
25-36 164 411
Yasimz 37-45 149 373
46- iistii 62 15,5
Toplam 399 100,0
Tlkokul 12 3,0
Ortaokul 31 7,8
.l Lise 129 32,6
Ogrenim Durumunuz Universite 218 55,1
Diger 6 1,5
Toplam 396 100,00
Serbest 55 13,8
Memur 118 29,6
Isci 126 31,7
Mesleginiz Emekli 23 o8
Ogrenci 13 3,3
Ev Hanim 57 14,3
Diger 6 1,5
Toplam 398 100,0
1250 TL’den az 18 47
1250-2500 TL 88 22,9
Aylik ortalama hane geliri 2500-5000 TL 185 48,1
5000 TL’den fazla 93 24,2
Toplam 385 100,0

Tablo 2’de belirtildigi gibi toplam 365 katilimeinin 10u (% 2,7) bir kisilik ailede, 267s1 (% 7,1) iki, 8871 (% 24,1) i,
141°1 (% 38,6) dért, 73’1 (% 20) bes, 22’si (% 6) alty, 3’1 (% 0,8) yedi, 1’1 (% 0,3) sekiz ve 1’i (% 0,3) dokuz kisilik ailede

yasadiklarini ifade etmislerdir.

Toplam 399 katilimcinin 11°1 (% 2,8) 13-18 aras1, 1371 (% 3,3) 19-24 aras1, 164’1 (% 41,1) 25-36 arasi, 14971 (% 37,3)

37-45 aras1 ve 62’si (% 15,5) 46 ve lizeri yas araligindaki katilimcilardir.
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396 katilimeinin 12°si (% 3,0) ilkokul, 31’1 (% 7,8) ortaokul, 129°u (% 32,6) lise, 218’ (% 55,1) tiniversite ve 6’si (%
1,5) diger egitimleri aldiklarmi bildirmislerdir. Katilimcilarin yaklasik yarisindan fazlasinin {iniversite mezunu oldugu
gorilmiistiir.

398 katilimcinin 55’1 (% 13,8) serbest meslek, 118’1 (% 29,6) memur, 126’s1 (% 31,7) is¢i, 23’1 (% 5,8) emekli, 13’0
(% 3,3) 6grenci, 57’si (% 14,3) ev hanimi ve 6’si (% 1,5) baska meslekleri olan katilimeilardir. Katilimeilarin ¢ogunlugunu
memur ve is¢i grubu olusturmustur.

385 katilimcinin 18’1 (% 4,7) 1250 TL’den az, 88’ (% 22,9) 1250-2500 TL arasi, 185’1 (% 48,1) 2500-5000 TL aras1
ve 9371 (% 24,2) 5000 TL’den fazla hane gelirleri olan katilimcilardir (Tablo 1).

Ankete katilimcilarin genel bilgilerinden sonra su iriinleri tiikketim aligkanliklart ile ilgili 24 ayr1 soru yoneltilmis ve
sonuglar1 Sekil 2-6’de sunulmustur.

Anket sorulart igerisinde “Hangi eti severek tiiketirsiniz?”” sorusuna ait sonuglar degerlendirildiginde 400 katilimcinin
71°1 (% 17,8) balik eti, 691 (% 17,3) kirmuzi et, 231 (% 5,8) tavuk eti ve 235’1 (% 58,8) hepsini severek tiikettiklerini ve 2’si
(% 0,5) hig et tiiketmediklerini beyan etmislerdir (Sekil 2).

“Balig1 tercih etme nedeniniz nedir?” sorusunu yanitlayan toplam 390 katilimcinin 2731 (% 70,0) lezzetli ve besleyici
olmasi, 36’s1 (% 9,2) aligkanlik, 72’si (% 18,5) tazeligi ve 9’u (% 2,3) ucuz ve kolay ulagilabilir olmas1 nedeniyle balig1 tercih
etmistir. Lezzetli ve besleyici olmasi baligin ilk tercih nedeni olmustur.

“Balik tiiketim sikliginiz nedir?” sorusuna ait sonuglara bakildiginda ¢aligmaya katilan 400 katilimcinin 11°1 (% 2,8)
her giin; 1531 (% 38,3) ayda 1 defa; 197°si (% 49,3) ayda 2-4 defa; 27’si (% 6,8) ayda 5-8 defa ve 4’1 (% 1,0) ayda 9 defadan
fazla balik tiikettiklerini ve 8’1 (% 2,0) ise hig balik tiiketmediklerini ifade etmislerdir. Genelde ayda 2-4 defa balik tiiketiminin
oldugu goriilmektedir.

“En fazla tercih ettiginiz balik tiirii nedir?” sorusuna ait sonuglarda toplam 393 katilimcimin 341’1 (% 86,8) deniz
baliklari, 20°si (% 5,2) tatlt su baliklart ve 32’si (% 8,2) her ikisini de tercih ettiklerini belirtmiglerdir. Sonuglar Osmaniye ilinde
deniz baliklarinin digerlerine gore ¢ok daha fazla tercih edildigini gostermektedir.

Hangi eti severek tiiketirsiniz? Baligi tercih etme nedeniniz nedir?
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Sekil 2. Katilimcilara Yoneltilen Sorular ve Anket sonuglart

“Balig1 pisirme sekliniz nedir?” sorusuna ait sonuglarda 393 katilimcinin 331 (% 8,4) bugulama seklinde; 160’1 (%
40,8) kizartma; 195’1 (% 49,6) 1zgara; 2’si (% 0,5) sebzeli ve 3’1 de (% 0,8) balig1 baska sekillerde pisirdiklerini ifade etmislerdir
(Sekil 3).

“Balig satin aldiginiz yerler” sorusunu cevaplayan toplam 392 katilimeinin 253l (% 64,7) balik hali, 99°u (% 25,3)

balik market (AVM’ler dahil), 36’s1 (% 9,2) semt-mahalle pazaryeri ve 4’ (% 1,0) seyyar saticilardan balik aldiklarini beyan
etmislerdir. Katilimcilarin genelde balik halini tercih ettikleri tespit edilmistir.

“Balig1 satin aldigimiz yerler” sorusunu cevaplayan 396 katilimcinin “Balik satin alirken nelere dikkat edersiniz?”
sorusuna 289’1 (% 73) tazeligine; 49’1 (% 12,4) tiirline; 45”1 (% 11,4) fiyatina; 10’u (% 2,5) saticiya giivene ve 3’1 (% 0,8) de
diger konulara dikkat ettiklerini beyan etmislerdir. Tazeligin ilk kriter oldugu acikca goriilmektedir.
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“Deniz baliklarindan hangilerini tercih ediyorsunuz?” sorusuna bakildiginda 396 katilimeinin 143’4 (% 36,1) hamsi,
15°1 (% 3,9) istavrit, 6’s1 (% 1,5) palamut, 2’si (% 0,5) uskumru, 14’1 (% 3,5) liifer (¢inekop), 931 (% 23,5) levrek, 102’si (%
25,8) ¢ipura, 18’1 (% 4,5) mercan ve 3’1 (% 0,8) diger baliklar: tercih ettiklerini ifade etmislerdir. Hamsi balig1 en ¢ok tercih
edilen balik olmustur.

Balig1 pisirme sekliniz nedir? Balig: satin aldigimiz yerler nerelerdir?
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Sekil 3. Katilimcilara Yoneltilen Sorular ve Anket sonuglar: (devami)

“Tatl1 su baliklarindan hangilerini tercih ediyorsunuz?” sorusunda 371 katilimcinin 16’s1 (% 4,4) sazan, 338’1 (% 91,1)
alabalik, 3’i (% 0,8) sudak (disli), 3’ (% 0,8) turna, 6’s1 (% 1,6) yaym baligi ve 5’s1 (% 1,3) diger tatli su baliklarini tercih
ettiklerini belirtmislerdir. Ulkemizde farkl1 bolgelerde yetistiriciligi yapilan alabalik Osmaniye ilinde en fazla tiiketilen tatl su
balig1 olarak degerlendirilmistir (Sekil 4).

“En ¢ok tiikettiginiz balik hangisidir?” sorusu i¢in sonuglar genel olarak degerlendirildiginde, 392 katilimcinin 13’1 (%
3,4) sazan, 8’1 (% 2,0) sudak, 213’1 (% 54,3) levrek, 86’s1 (% 21,9) alabalik, 38’1 (% 9,7) hamsi, 6’1 (% 1,5) istavrit ve 28’1 (%
7,1) diger balik tiirlerini en ¢ok tiikettiklerini beyan etmiglerdir. Burada da ilk sirada deniz baligi1 olan levrek yer almustir.

“Hangi mevsimde daha c¢ok balik tiiketiyorsunuz?” sorusunu cevaplayan 393 katilimcinin 18’1 (% 4,6) ilkbahar, 13’4
(% 3,3) yaz, 1531 (% 38,9) sonbahar ve 209’1 (% 53,2) kis mevsiminde daha ¢ok balik tiikettiklerini belirtmislerdir.

“Balik tiiketim bigiminiz nedir?” sorusu i¢in 385 katilimcinin 376’1 (% 97,7) taze, 7’si (% 1,8) konserve ve 2’si (% 0,5)
salamura olarak tiikettiklerini ve tuzlanmis ve diger tikketim bi¢imlerini tiiketmediklerini belirtmislerdir.
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Tath su baliklarinin hangilerini tercih edersiniz? En ¢ok tiikettiginiz balik hangisidir?
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Hangi mevsimde daha ¢ok balik tiiketirsiniz? Balik titkketim bi¢iminiz nedir?
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Sekil 4. Katilimcilara Yoneltilen Sorular ve Anket sonuglar1 (devami)

“Aylik tiiketilen balik miktarimiz nedir?” sorusu i¢in 392 katilimemin 73t (% 18,6) 0-1 kg, 190°n1 (% 48,5) 1-3 kg,
11371 (% 28,9) 4-6 kg, 14’1 (% 3,6) 7-10 kg ve 2’si (% 0,5) 11-15 kg olarak cevap vermislerdir (Sekil 5).

“Baligin besin degeri hakkinda yeterince bilgiye sahip misiniz?” sorusu i¢in 260’1 (% 68,4) evet ve 120’si (% 31,5)
hayir diye cevaplamiglardir. Katilimeilarin gogunlugunun baligin besin degeri hakkinda bilgi sahibi olduklari gériillmektedir.

“Balik fiyatlarini nasil buluyorsunuz?” sorusuna ait 395 katilimcinin 21’1 (% 5,3) ucuz, 185’1 (% 46,9) normal, 186°s1
0 47,1) pahali ve 3’1 (% 0,8) bilmiyorum diye cevaplamistir.
(% 47,1) pahali ve 3’1 (% 0,8) bilmi di 1

“Balig1 nerede yemeyi tercih edersiniz?”” sorusuna 394 katilimcinin 254’4 (% 64,5) evde, 9971 (% 25,1) lokantada, 38’1
(% 9,6) piknikte ve 3’1 (% 0,8) bagka yerlerde balik yemeyi tercih ettiklerini ifade etmislerdir. Genelde evde balik tiiketiminin
oldugu goriilmektedir.

Aylik tiiketilen balik miktariniz nedir? Balik besin degeri hakkinda yeterince bilgiye sahipmisiniz?
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Sekil 5. Katilimcilara Yoneltilen Sorular ve Anket sonuglari (devami)
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“Satin aldiginiz balig1 nasil muhafaza ediyorsunuz?” sorusuna ait katilimcilarinin 372’si (% 94,2) hemen tiiketiyoruz,
1171 (% 2,8) buzdolabinda ve 12’si (% 3,0) derin dondurucuda baligi muhafaza ettiklerini beyan etmislerdir (Sekil 6).

“Daha ¢ok su tiriinleri tiikketmek ister misiniz?” sorusuna ait 395 katilimcinin 361’1 (% 91,4) evet ve 34’1 (% 8,7) hayir
diye cevaplamuslardir.

“Balik avliyor musunuz” sorusunu cevaplayan 175 katilimcinin 94’1 (% 53,7) amator olarak ve 11’1 (% 6,3) profesyonel
olarak balik avladiklarini ve 70’1 (% 40,7) hi¢ balik avlamadiklarin1 belirtmislerdir.

“Avliyorsaniz kullandiginiz av araglari nelerdir?”” sorusunda “balik avliyorum” cevabini veren toplam 108 katilimcinin
87’si (% 80,6) olta, 2’si (% 1,9) ag ve 5’1 (% 4,6) zipkin kullandiklarint ve 14’4 (% 12,9) balik avlarken diger araglari
kullandiklarin belirtmislerdir.

Balig1 nasil muhafaza edersiniz? Daha ok su driinleri tiiketmek istermisiniz?
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Sekil 6. Katilimcilara Yoneltilen Sorular ve Anket sonuglari (devami)

TARTISMA

Ulkemizde su iiriinleri tiikketimi ile ilgili mevcut ¢alismaya benzer anket calismalar: yapilmistir. Bu amagla Sen vd.
(2008)'nin Elazig'da yaptig1 ¢alismada katilimeilarin en fazla balik etini (% 74) tiikettigi bildirilmistir. Benzer sekilde, Oguzhan
vd. (2009), Erzurum'da su tiriinleri tiiketim aligkanliklarinin belirlenmesi amaciyla yapilan ¢aligma da sirastyla bireylerin kirmizi
eti birinci olarak (% 56), tavuk etini ikinci olarak (% 37,3), balik etini ise tigiincii olarak (% 6,7) tiikettiklerini tespit edilmis olup,
Osmaniye ilinde yaptigimiz ¢alismada ise birinci sirada (% 58,8) ile tiim et tirlinlerini severek tiiketenler, ikinci sirada (% 17,8)
ile balik eti tiiketenler, ticlincii sirada ise (% 17,3) ile kirmuiz et tiiketenler, (% 5,8) ile tavuk eti tiiketenler de dordiincii sirada
gelmektedir.

Yiiksel vd. (2011), Tunceli'de yapilan calismada insanlar tarafindan en fazla tiiketilen et tiirlerini birinci olarak kirmizi
et (% 40), sonrasinda tavuk eti (% 38) ve en son balik eti (% 22) olarak rapor etmislerdir. Yaptigimiz calismada Osmaniye’de;
71°1 (% 17,8) baliketi, 69’1 (% 17,3) kirmizi et, 231 (% 5,8) tavuk eti ve 235’1 (% 58,8) hepsini severek tiikettiklerini ve 2’si
(% 0,5) hig et tiiketmektedir. Bu sonuglara gore baliketi diger et lirlinlerine gore biraz daha fazla tiiketildigi goriilmektedir. Daha
once yapilmis olan caligmalara bakildiginda, su kaynaklarina yakin olan bolgeler de balik eti tilketiminin fazla oldugu ve su
kaynaklaria uzak olan bélgelerde de kirmizi et ve tavuk eti tiikketiminin yaygin oldugu tespit edilmistir. Bu durumun beslenme
kiiltiiriine bakildiginda, baligin elde edinme sekli, bolgeye olan uzakligi ve fiyatlarin etkili oldugunu sdyleyebiliriz.

Mevcut aragtirmada ankete katilanlarin egitim durumu incelendiginde; 398 katilimcinin 55°i (% 13,8) serbest meslek,
118’1 (% 29,6) memur, 126’s1 (% 31,7) is¢i, 231 (% 5,8) emekli, 1374 (% 3,3) 6grenci, 57’si (% 14,3) ev hanimi ve 6’si (% 1,5)
baska meslekleri olan katilimcilardir. Orhan ve Yiiksel (2010)'in Burdur ilinde, Balik vd. (2013), Ordu'nun Fatsa ve Aybasti
ilgelerinde yaptig1 caligmalarda serbest meslek grubunun oransal olarak yiiksek oldugu, Colakoglu vd. (2006)'nin Canakkale'de
yaptig1 calismada en fazla memur ¢alisani (% 33,53) ve serbest meslek calisanlar (% 25,42) oldugu, Adigiizel vd. (2009)'nin
Tokat'in Almus ilgesindeki ¢aligmasinda katilimcilarin ¢ogunun (% 38,4) kamu ¢alisanlarindan, Aydin ve Karadurmus (2013)
tarafindan yapilan ¢alismada da ankete katilanlarin % 37'sinin 6grenci oldugu tespit edilmistir. Caligmalar genel olarak
incelendiginde ise katilimcilarin meslek grup oranlarinin benzerlik gdstermesi ve bu durumun iilkenin demografik yapisini da
yansittig1 sdylenebilir.
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Arastirmamizda ankete katilanlarin egitim durumlar: incelendiginde calismaya katilan 396 katilimcinin 12°si (% 3,0)
ilkokul, 31°1 (% 7,8) ortaokul, 129°u (% 32,6) lise, 218’1 (% 55,1) tiniversite ve 6’si (% 1,5) diger egitimleri alan katilimcilardir.
Balik vd. (2013), yapilan ¢alisgmada, Ordu ilinde yasayan kisilerin egitim diizeylerine gore, Fatsa ilgesinde % 34,7'si ortaokul, %
30'u tiniversite mezunu iken, Aybast1 ilgesinde ortaokul mezunlarinin orant % 31,5, iiniversite mezunlarinin orani ise % 15,8
olarak belirlenmistir. Tunceli ilinde yapilan ¢alismada katilimcilarin egitim durumlan bakildiginda % 55,5'1 {iniversite ve %
24,44 ise lise mezunudur (Yiiksel vd. 2011). Colakoglu vd. (2006) Canakkale ilinde yaptig1 ¢caligma sonucunda katilimcilarin %
51,77'si lise ve lizeri egitim gordiigii, Tokat ilindeki katilimcilarin egitim durumu incelendiginde, % 30'unun ilkokul, % 15'inin
ortaokul, % 41'inin lise ve % 14'iniin {iniversitesi mezunu oldugu tespit edilmistir (Erdal ve Esengiin, 2008). Adigiizel vd. (2009)
tarafindan Tokat'm Almus il¢esinde yapilan ¢aligmada kisilerin genel ortalamada en fazla lise (% 33,65), tiniversite (% 20,19)
ve ilkokul (% 20,19) mezunu olduklari, Burdur ilinde yapilan ¢alismada katilimeilarin egitim durumlari incelendiginde bireylerin
% 32,3" lise, % 26,7'si ilkogretim, % 17,7'si lisans, % 13,7'si yiiksekokul, % 5,7'si lisansiistii mezunu oldugu tespit edilmistir
(Orhan ve Yiiksel, 2010). Hatirli vd. (2004)'nin Isparta ilinde yapmis oldugu ¢alismada katilimeilarin egitim durumlar
incelendiginde % 27,54't ilkokul, % 10,63 ortaokul, % 26,57'si lise ve % 33,33'li tiniversite mezunudur. Genel olarak, Tunceli,
Fatsa, Giresun ve Trabzon, Burdur ve Isparta’da yapilan calismalarda iiniversite mezunu olan kisiler benzerlik gosterirken diger
calismalarda farkli sonuglara ulagilmistir.

“Balik tiiketim bigiminiz nedir?” sorusuna verilen cevaplar incelendiginde; 393 katilimeinin 33’d (% 8,4) bugulama
seklinde, 160’1 (% 40,8) kizartma, 195’1 (% 49,6) 1zgara, 2’si (% 0,5) sebzeli ve 3’1 (% 0,8) balig1 bagka sekillerde pisirdiklerini
ifade etmislerdir. Buna gore daha dnce yapilmis ¢alismalarin sonuglarina bakildiginda; Ordu'nun Fatsa ve Aybast1 ilgelerinde
yapilan ¢aligmada Fatsa'da % 34,1, Aybasti'da % 35,2 sinin kizartma, Fatsa'da % 31,3 ve Aybasti'da % 35,3 niin 1zgarada
pisirilerek tiiketildigi (Balik vd., 2013), Tunceli'de baligin % 37 oraninda kizartma ve % 18 oraninda 1zgarada pisirildigi (Y iiksel
vd., 2011), Giresun ve Trabzon'da yasayan insanlarin su tiriinlerini tiiketirken tercih ettikleri pigsirme sekli en ¢ok tiiketilen balik
tiirii olan hamsi ile iligkili olarak yiiksek oranda (% 53) kizartma oldugu (Aydin ve Karadurmus, 2013), Canakkale'de % 80-%
86 oraninda kizartma ve 1zgara (Colakoglu vd. 2006), Elazig'da % 61 oranla kizartma ve % 19 oranla i1zgara (Sen vd. 2008),
Keban Baraj Golii Ova Bolgesi'nde yapilan ¢alismada % 66 oranla kizartma ve % 20 oraninda 1zgaranin tercih edildigi (Cadur,
2012), Burdur'da yaklasik % 46 kizartma, % 27.7 mangal ve 1zgarada (Orhan ve Yiiksel, 2010) pisirmeyi tercih ettikleri tespit
edilmistir.

Baligin temin yeri ile ilgili soruya cevap veren 392 katilimcinin 253’1 (% 64,7) balik hali, 99’u (% 25,3) balik market
(AVM’ler dahil), 36’s1 (% 9,2) semt-mahalle pazaryeri ve 4’4 (% 1,0) seyyar saticilardan balik aldiklari tespit edilmistir.
Canakkale'de yasayanlarin da balig1 balik hali ve balik marketlerinden satin aldig1 (Colakoglu vd., 2006), Rize'de yasayanlarin
balig1 % 80 oranda balik halinden satin aldigi (Temel, 2014), Ordu'nun Fatsa ve Aybasti il¢elerinde seyyar saticilar ve balik
marketleri tercih edildigi (Balik vd., 2013). Giresun ve Trabzon illerinde ikamet eden katilimcilari ise ¢gogunlukla (% 50.81) su
{iriinlerini balik¢1 tezgahlarindan temin ettikleri tespit edilmistir (Aydin ve Karadurmus, 2013). Tokat Ilinde ikamet eden kisilerin
balik satin alirken en ¢ok sabit balik pazarlarini (% 85) tercih ettikleri (Erdal ve Esengiin, 2008) belirlenmistir.

Calismaya katilan 396 katilimcinin “Balik satin alirken nelere dikkat edersiniz?” sorusuna 289’1 (% 73) tazeligine, 49’1
(% 12,4) tiiriine, 45’1 (% 11,4) fiyatina, 10’1 (% 2,5) Saticiya giivenerek ve 3’1 (% 0,8) diger konulara dikkat ettiklerini beyan
etmislerdir. Caligmaya katilan 392 katilimcinin 13’1 (% 3,4) sazan, 8’1 (% 2,0) sudak, 213’1 (% 54,3) levrek, 86’s1 (% 21,9)
alabalik, 38’1 (% 9,7) hamsi, 6’1 (% 1,5) istavrit ve 28’1 (% 7,1) diger balik tiirlerini en ¢ok tiikettiklerini beyan etmislerdir.

Ulkemizde kisi bagma balik tiikketim miktar1 iizerinde etkili olan, ailelerin su iiriinleri tiikketim aliskanhig1 ve sikligi
incelendiginde, ¢aligmaya katilan 400 katilimcinin 11’1 (% 2,8) her giin, 153’1 (% 38,3) ayda 1 defa, 197’si (% 49,3) Ayda 2-4
defa, 27’si (% 6,8) ayda 5-8 defa ve 4’11 (% 1,0) Ayda 9 defadan fazla balik tiikettiklerini ve 8’1 (% 2,0) hig balik tiiketmediklerini
ifade etmislerdir. Calismaya katilan 392 katilimecinin “Aylik tiiketilen balik miktar1?”” sorusuna 73’ (% 18,6) 0-1 kg, 190°n1 (%
48,5) 1-3 kg, 113’1 (% 28,9) 4-6 kg, 14711 (% 3,6) 7-10 kg ve 2’si (% 0,5) 11-15 kg balik tiikettiklerini belirtmislerdir. Ordu'nun
Fatsa ve Aybasti ilgelerinde haftada 2-4 kez balik tiiketenlerin orani bizim yaptigimiz ¢caligmaya gore yaklasik iki kat (% 71)
fazla oldugu (Balik vd., 2013), Kahramanmaras ilinde ki ¢aligmada kisi bagina aylik balik tiikketimi 0.34 kg oldugu tespit edilmis
(Ercan ve Sahin, 2016) ve bizim ¢aligmamizin ile benzer sonug bulunmustur. Canakkale ilinde yapilan ¢alismada katilimcilarin
yaklagik % 43-46'simin ayda 4 kez balik tiikettigi ve katilimcilarin % 80-88'inin ayda 1-6 kg arasinda balik tiikettikleri (Colakoglu
vd., 2006), Orhan ve Yiiksel (2010), tarafindan yapilan ¢aligma sonucunda ise Burdur ilinde yagayan bireylerin ayda 2-4 kez
balik tiiketenlerin orani yaklasik % 81 olup bizim ¢aliymamizla esdeger oldugu tespit edilmistir. Temel (2014), Rize ilinde balik
tiiketimi ile ilgili yaptig1 ¢alismada kisi bas1 balik tiiketimini Tiirkiye ortalamasinin 3 kati1 (20.07kg/y1l) olarak bulurken, Caylak
(2013) benzer bir sekilde Izmir ilinde yapilan calismada kisi basi balik tiiketimi yaklasik 15 kg/yil olarak tespit edilmis olup
bizim ¢aligmamizdan farkli sonuglar oldugu goriilmiistiir.

SONUC

Gilinlimiizde, su triinleri sektorii, toplumun saglikli beslenmesine olan katkisi, sanayi sektoriine gereken hammadde
temini, istihdamin artmas: ve yiiksek ihracat potansiyeli gibi sahip oldugu 6zelliklerden dolayi, iilkelerin ekonomik geligimi
acisindan biiyiik 6nem arz etmektedir. Bu gerekgeden kaynakli olarak da, deniz ve i¢ su canlilarinin iglenmesi ve pazarlanmasi
iilke politikalarinda etkin bir rol almasi1 gerekmektedir. Su {iriinleri icerdigi protein, ¢esitli vitamin ve mineraller gibi degerli
besin bilesenlerinden yana oldukga zengin bir 6zellik tasimaktadir. Ayrica, 6zellikle sahip oldugu yiiksek oranli doymamis yag
asit bilesenlerinden dolay1 insanlarin saglikli beslenme gida tiirlerinde 6nemli bir yeri bulunmaktadir. Su tiriinleri besin zenginligi
ile birlikte, insanlarda bu kapsamda olusan bilingli tercihlerin yani sira, son yillarda diinya {izerinde en dnemli ve hizli gelisim
gosteren bir gida sektorii olarak tanimlanmaktadir. Glinlimiizdeki hayat sartlarinin olumsuz bir etkisi olarak, insanlarin beslenme

47



Kiigiik vd., Menba Kastamonu Universitesi Su Uriinleri Fakiiltesi Dergisi 2022; 8(1): 39-49

aliskanliklarinda alinan gerekli besin degerleri acisindan yanlis ve ya yetersiz durumlar siklikla goriinebilmektedir. Bu
yetersizlik ise ayn1 zamanda bireylerde kimi zaman ¢6ziimii olmayan saglik problemlerine yol agabilmektedir. Mevcut ¢alisma
ile Osmaniye ilinde besin igerigi bakimindan oldukc¢a degerli baliketi tiiketiminin anket yontemi ile belirlenmesinin bundan
sonraki diger illerde de benzer calismalarin yapilmasina éncii olacag: diisiiniilmektedir. il bazinda yapilan bu tiir calismalar ile
Tirkiye genelinde tiiketicilerin sorunlari ve talepleri degerlendirilerek iilkemizde su firiinleri iiretim sektoriiniin daha da
gelisecegi umulmaktadir.

ETiK STANDARTLARA UYUM

Tiim yazarlar son makaleyi okudu ve onayladi. Cikar Catigmasi: Yazarlar ¢ikar ¢atigmasi olmadigint beyan ederler. Etik
onay: Bu tiir bir ¢caligma i¢in resmi onay gerekli degildir.
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Article Info Abstract
Traditional fish processing techniques (TFPTSs) are widely applied worldwide, especially in Asia. In
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INTRODUCTION

The extraction of fishery resources from the wild has been practiced for centuries and utilized as a food source. Aquatic
resources’ diversity is important for a country and offers not only food but also job opportunities, income, and foreign currency,
especially when exploited in a sustainable way. Due to the continuous harvesting of seafood resources, which resulted in
overexploitation, production has been decreasing; hence, it is now very much limited to potentially harvesting more products
from aquatic environments (Espejo-Hermes, 1998). In 2017, roughly 90% of the world's marine fish stocks were considered
completely exploited, overexploited, or depleted due to man-made tragedy (Kituyi, 2017). At the same time, as the world
population is rapidly increasing, the demand for seafood products as a protein source is also exponentially growing (Merino et
al., 2012). One way of decreasing shortage between the production and demand, as well as post-harvest losses and wastage, is
utilizing the aquatic resources sufficiently through effective processing technology application (Espejo-Hermes, 1998).

Fish processing technology refers to the different techniques and processes used in the post-harvest processing,
handling, and marketing of aquatic products, which begin from harvesting to final consumption. Processing technology
application of aquatic products is primarily aimed at spoilage prevention or retardation caused by microorganisms and enzymes
as well as by poor handling of both physical and mechanical means (Espejo-Hermes, 1998). According to FAQ, processing refers
to chemical, or mechanical operations done on fish to change or preserve them. Processing fish has different ways and working
environments. Even just a removal of entrails from fish, such as cleaning or gutting, is already considered a simple processing
technique aimed at lengthening the shelf life of fish (FAO, 2021).

Fish processing techniques are classified into two; traditional methods and non-traditional methods. Traditional methods
of processing fish are confined to smoking, drying, and salting, while chilling, freezing, and canning are classified as non-
traditional fish processing methods (Guevara, 1980; Cain, 2019). Traditional processing methods are usually employed using
minimal facilities and services and using low-cost technology, which is normally within the small-scale fisheries value chains.
Non-traditional processing methods such as canning, freezing, and chilling are usually used with high investment processing
factories and international trade (FAO, 2021). TFPTs have been an important way of preserving or processing fishery products
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worldwide (Espejo-Hermes, 1998; Nketsia-Tabiri, 1994; Njai, 2000; Soon-Eong & Sen-Min, 2002; Kisla et al., 2007; Davies &
Davies, 2009; Thapa, 2016; Adeyeye, 2016; Akintola & Fakoya, 2017).

The Philippines, being an archipelagic country, is blessed to be endowed with rich fish and fishery resources that
Filipinos can inevitably turn to for food and livelihood (Guevara & Camu, 1988). Hence, it is not surprising that Filipinos have
been practicing TFPTs for various seafood products for centuries. Fishery products are the main source of protein in the
Philippines, and every Filipino consumes about 37 kg year of protein from fishery products (Tahiluddin & Terzi, 2021). Of
these, 78% are fresh fish, and the remaining 22% are from processed fish, e. g., smoked/canned, dried, and salted fish (Garcia et
al., 2005). Traditional fish processing is extensively used particularly in the poor families in the country (Cain, 2019). Later, the
fish processing industry of the country expanded into modern processing techniques, done commercially to supply a massive
amount of preserved products across the nation and for export purposes (Guevara & Camu, 1988).

Turkey, on the other hand, with its advantageous geographic position between the Mediterranean Sea and the Black
Sea, has access to fishery resources from these bodies of water. The country is also favored with plentiful river systems and
inland waters with crucial aquaculture and capture fishery potential (OCED, 2021). Despite these, not all Turkish people
incorporate fish into their diet compared to Filipinos. In Istanbul, for example, nearly 16% of surveyed Turkish people never
consumed fish due to taste and odor (Erdogan et al., 2011). Hence, fish consumption of Turkish people is nearly 6 kg per person
annually (Sagun & Saygi, 2021). Fish processing provides ease of consumption to Turkish consumers by lengthening its shelf
life and adding added value to the products (Sagun & Saygi, 2021). Historically, fish processing in Turkey has been a practice
for decades. Some evidence shows that fish processing in Turkey took place in the fifth century BC (Cakirlar et al., 2016). Today,
Turkish people are giving attention to processed seafood, including those produced from traditional methods (Sagun & Sayg,
2021).

Despite the difference in geographical settings of the Philippines and Turkey, which offer both abundant fishery
resources and different fish consumption behaviors, it is worth investigating to compare these two countries in terms of TFPTs
since both countries applied TFPTSs for decades. Thus, in this work, we reviewed the existing body of knowledge on TFPTs both
in the Philippines and Turkey. The study utilized peer-reviewed published articles, works, theses, and online books from 1950
to 2021. The method of the study mainly used Google seach and Google scholar to search keywords such as traditional fish
processing, fisheries production, Turkey, Philippines, salting, salted fish, pickling/marinating, pickled/marinated fish, smoking,
smoked fish, drying, dried fish, fermentation, fermented fish both in English and Turkish.

Fisheries Production in the Philippines and Turkey

Table 1 shows the total fisheries production (aquaculture, municipal and commercial fisheries) of the Philippines and
Turkey from 2014 to 2018. The Philippines has more than 4 million tons of fishery production from 2014 to 2018, whereas
Turkey has only more than 500 000 to more than 600 000 tons. This is due to the fact that the Philippines mostly contributed by
cultivated seaweeds, milkfish, and tilapia, whereas Turkey’s fisheries production is dominated by fish from capture fisheries
such as anchovies, sardines, horse mackerel, and Atlantic bonito.

Table 1. Total fisheries production (Aquaculture, municipal and commercial fisheries) of the Philippines and Turkey from 2014
to 2018 (tons).

Country Year

2014 2015 2016 2017 2018
Philippines 4 689 065 4 649 313 4 355792 4312 099 4 356 875
Turkey 537 345 672 241 588 715 630 820 628 631

Source: PSA (2019); TAGEM (2019)

Traditional Fish Processing Techniques in The Philippines and Turkey
Salting

Salting is one of the TFPTs and is considered as the earliest technique used to preserve fish and other fishery products
(Sampels, 2015). The mechanism and principle of preservation through salting are the same across all fishery products regardless
of the used method variation. Osmosis and diffusion processes are the two crucial processes in lowering and discharging the
amount of moisture content of the fishery products to the level where enzymatic and bacterial activities are being slowed down,
thereby lengthening the shelf life of salted products (Espejo-Hermes, 1998; Erdem et al., 2015; Giingérmez et al., 2017).

Salting of fish and fishery products is extensively practiced worldwide. In the Philippines and Turkey, salting is one of
the essential TFPTs. Dry and wet salting are both present in the two countries, while Binoro, Tinabal, and Guinamos are some
of the unique salted products in the Philippines (Table 2). Salted anchovy and pear mullet are the common salted products in
Turkey that can achieve good quality and long storage using clean, thick, and non-iodous salt (Giingdormez et al., 2017).
Nowadays, the salting of fish using different methods is heavily studied in Turkey, dwelling on its nutritional quality, chemical
composition, and storage methods (Erdem et al., 2005; Bilgin et al., 2007; Koral, 2016). Salted fish in the Philippines generally
commands a lower price compared to dried fish (Garcia et al., 2005). Salted sea urchin is another popular salted product in the
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Philippines, and the procedure for this salted product can be found in the paper of Espejo-Hermes (1998). Characterization of
salted sea urchin in terms of physicochemical and microbiological has been analyzed by Aming (1986).

Table 2. Types of salting of fishery products.

Type of salting

Method

Practicing country
(Philippines or Turkey)

Reference

Dry salting (Kench
process)

Rubbing salt directly into the fish

Both countries

Avery,  1950;  Espejo-
Hermes, 1998; Erdem et al.,
2015; Glingdérmez et al, 2017

Wet salting (Brining,
Pickle curing)

Placing fish in a salt and water
solution just before packing, and each
fish layer is sprinkled with used salt.

Both countries

Avery,  1950;  Espejo-
Hermes, 1998; Erdem et al.,
2015

Kench-cured fish  Sardines, mackerels, or other small Philippines Avery, 1950; Espejo-
(Binoro) fish are brined, drained for several Hermes, 1998
hours, and then packed in dry salt.
Visayan Large fish such as parrotfish and Philippines Avery, 1950; Espejo-
salted/fermented fish frigate tuna are cleaned, brined for Hermes, 1998
(Tinabal) hour/s, drained for minutes, salted,
packed, re-drained, and re-packed.
Shrimp cake Shrimp is being cleaned, partially Philippines Espejo-Hermes, 1998
(Guinamos) dried for 24 hours, salted (2:3) while
mixing and pounding, dried for 24
hours, and formed into cubes or
round shapes.
Drying

Drying is one of the ancient methods of preserving fishery products (Doe & Olley, 2020). Drying generally means
removing water from the fishery products either by means of evaporation or other techniques (Espejo-Hermes, 1998; Oguzhan,
2012; Sampels, 2015). Drying fishery products at below 15% moisture content (MC) hinders spoilage from numerous
microorganisms, while drying products at 10% MC can entirely suppress the growth of molds, thereby extending the shelf-life
(Espejo-Hermes, 1998). The drying rate of fishery products during the drying process is influenced by important factors such as
product thickness, salt content, fat content, drying temperature, air velocity and relative humidity (Sampels, 2015).

In the Philippines, the drying of fishery products is the most famous TFPT among coastal villagers (Espejo-Hermes,
1998), especially when caught fish landed does not fall into the category of fresh fish due to a lack of sufficient cold storage
facilities (Sevilleja & McCoy, 1979). Drying in Turkey is the most common and oldest way of preserving seafood products
(Oguzhan, 2012). As shown in Table 3, the traditional drying technique in both countries are similar, either contact or air drying
(sun drying) or drying with the use of salts as an additional flavor and preservative agent. Whole or round fish and split-salted
fish are the two types of dried fish widely done in Turkey and the Philippines (Espejo-Hermes, 1998; Oguzhan, 2012).

Dried fishery products are not only local diets among Filipinos but also exported to other countries such as the USA
and Canada (Cafiet, 2020). One of the most prominent dried fish products is those small-like fish like anchovies and small scaly
fish (Espejo-Hermes, 1998; Andot & Pobar, 2017). Other desired dried products in the Philippines are dried squid and fish jerky
(Espejo-Hermes, 1998). Despite its popularity, traditional sun-drying in the Philippines faces numerous problems, such as losses
through spoilage, fly infestation, uneven drying, improper handling, and insufficient storage facilities (Carpio, 1982; Ahmed et
al., 1987; Andot & Pobar, 2017).

With the aim of increasing the shelf life of dried fish in the Philippines, the development of a more advanced method
of drying has been tested against the traditional sun-drying and indicated that cabinet-type dehydrators produced the best quality
dried product (Guavara et al., 1986). However, mechanical and sun-drying obtained nearly similar attributes in terms of
physicochemical, microbiological, and sensory quality (Gabriel & Alano-Budiao, 2015). At the same time, other studies focused
on monitoring and assessing the histamine level in dried-salted fish (Amascual et al., 2020).

Table 3. Types of traditional drying of fishery products.
Method

Practicing country

(Philippines or Turkey) Reference

Types of drying

Contact or air drying Fishery products are cleaned and Both countries Espejo-Hermes, 1998;
(Sun-drying) directly placed under the sun for Oguzhan, 2012

hours or days, depending on the

products.
Drying with salts Fishery products are cleaned, brined, Both countries Espejo-Hermes, 1998;

or dry-salted and placed under the sun
for certain duration.

Erkan, 2011; Oguzhan,
2012
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Smoking

Smoking is a timeworn preservation method used extensively in many developing countries (Sampels, 2015; Espejo-
Hermes, 1998). The preserving mechanism of smoking is by the combined effects of salting, drying, heat treatment, and chemical
deposition produced from wood burning (Espejo-Hermes, 1998). Typically, the smoked products have a pleasant smoke aroma
formed by the processing of burning the sawdust or wood and the effect of volatile compounds, thereby increasing the shelf life
of the smoked products (Oksiiz, 2021). The smoking of fish is generally done using a smokehouse in order to control the proper
burning of wood (Kiiglikglilmez et al., 2010; Espejo-Hermes, 1998).

The two types of traditional smoking are hot smoking and cold smoking, which are both applied in the Philippines and
Turkey (Table 4). There are varieties of smokehouses present in the Philippines like clay pot (Pelon), drum-type and its variation,
concrete type and its variation with a metal chamber for the smoking tray (Espejo-Hermes, 1998). In Turkey, a small-scale
traditional smoking process used a simple drum-type smokehouse. However, highly sophisticated mechanical smokehouses are
present in both countries.

Smoking of fishery products in the Philippines have reported to vary from place to place attributed to the variation of
consumers’ preference in terms of fish species; however, according to sensory evaluation, the level of acceptability of smoked
fish produced from different methods was similar (Anenias et al., 1987). Due to the lack of cold storage and limitation in the
rapid and smooth transportation of fresh fish in most regions in the Philippines, those newly caught fish that are classified as
non-fresh fish are normally processed into smoked fish (Sevilleja & McCoy, 1979). Recent research continues developing the
smoking of fishery products in the Philippines. One study, for instance, aimed to produce a prototype of a semi-automatic brining
machine for smoked production (Paulino, 2021). Other studies focused on keeping high-quality smoked fish by using vacuum
packaging (Bigueja & Bigueja, 2010).

In Turkey, the utilization of smoked fish is less compared to European countries. However, as more consumers are
exposed to and taste smoked fish, consumption continuously rises (Ceylan & Sengor, 2015). Hence, more and more researchers
are interested in investigating TFPTs such as smoking. In the course of improving the smoked products in Turkey, the number
of researches on this aspect is increasing day by day (Kaya & Erkoyuncu, 1999; Kaba et al., 2009; Aydin & Yalgin, 2018); and
continues to attract the attention of the scientific community to provide and contribute the better quality of smoked fish and
fishery products in different regions.

Table 4. Types of traditional smoking and their methods.

Practicing country

Types of smoking  Method (Philippines or Turkey) Reference

Hot smoking Smoking fishery products at a high Both countries Espejo-Hermes,
temperature of 70-80 °C. The 1998; Aydin &
finished products are usually Yalgin, 2018
cooked, juicy, and flavorful.

Cold smoking Smoking fishery products at a Both countries Espejo-Hermes,
temperature not exceeding of 30 °C. 1998; Emel, 2020

Smoked products are not cooked and
may require an additional cooking
process.

Pickling/Marinating

Pickling or marinating is another ancient TFPT where the preservation actions are owed by the combined effects of salt
and vinegar/acetic acid (Espejo-Hermes, 1998; Sampels, 2015; Kadak and Celik, 2015; Cetinkaya, 2017). The presence of
vinegar/acetic acid lowers the pH of the products, thereby retarding the growth of spoilage-causing microorganisms (Sampels,
2015). In addition, the inhibitory effects of these substances on enzymes and bacteria are higher at greater concentrations (Espejo-
Hermes, 1998; Cetinkaya, 2017). However, generally pickled/marinated products have a short shelf life and are thereby
considered as semi-preserve unless stored in a chilled environment, which can last for several months (Espejo-Hermes, 1998;
Sampels, 2015).

Pickling or marinating is a common TFPT utilized in both the Philippines and Turkey (Table 5). In the Philippines, the
most common pickled/marinated fishery products are pickled anchovies, marinated mussels, and marinated fried sardine or
mackerel. In Turkey, pickling/marinating is classified into cold, cooked, and deep-fried marinades. Despite the difference in
terms of pickling types, it is noted based on the method that most pickling techniques are common and similar in both countries.
Pickled anchovies and marinated mussels of the Philippines are similar to the finished products of cold marinades of Turkey.
Additionally, both countries have in common preparing marinated fried fish or deep-fried marinades. Filipinos do not normally
cook pickled products, whereas Turkish tends to have another way of preparing marinated fish, which is being cooked (deep-
fried) to extend the shelf-life.
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Table 5. Types of pickling/marinating, pickled/marinated products, and their methods.

Types of pickling/marinating,
pickled/marinated products Method Reference
Philippines

Pickled anchovies The fishery products are washed, soaked in a salt Espejo-Hermes, 1998

solution for 1 hr, removed the bones, rinsed with salt
solution, immersed in strong acetic acid solution,
and stored in a cool room for up to 3 weeks.

Marinated mussels

Marinated fried sardine or Fillet fish are washed, soaked in a brine solution for  Espejo-Hermes, 1998
hr/s, rolled in flour and fried, and packed in a hot

mackerel . . .
marinade (spices and vinegar).

Turkey

Cold marinades Fresh fish or fishery products are matured in salt Baygar, 2010
solution and acetic acid, and heat is not applied
during the process.

Cooked marinades Fishery products are cooked in acetic acid and salt Kiling & Cakli, 2004
solution at 85 °C to kill or inactive most bacteria and
enzymes.

Deep-fried marinades Fishery products used are fried prior to packing in  Cetinkaya, 2017
acetic acid and salt solution.

The main ingredients of pickling/marinating are vinegar (acetic acid), salt, spices, and sugar (Espejo-Hermes, 1998),
which is commonly applied in the Philippines. In Turkey, improvement of marinated products is made evident from recent
studies. For example, incorporating natural additives in marinating the fish enhanced the overall sensory qualities, shelf-life, and
nutritional values (Duyar & Giiliim, 2020). Another study investigated the acceptability in terms of sensory evaluation of
marinated crayfish (Astacus leptodactylus) using various sauces: tomato, curry, and carrot sauces. Research findings revealed
that carrot sauce gained significantly higher preference (Duman et al., 2010). Similarly, marinated anchovy preserved with
addition of rosehip sauce showed better quality than olive oil, which lengthened its shelf life (Bilici, 2020). However, using a
sauce made of sunflower oil, tomato paste, pepper paste, salt, mint, garlic, black pepper, and cumin, with the addition of olive
was more preferred than without olive oil (Nanli, 2010). Baygar (2010) of Turkey suggested that sea bass (Decentrarchus labrax)
in scaleless form is appropriate for marinating when considering the optimum maturation period.

Fermentation

Fermented fishery products are well-known and well-liked preserved products in Asia, particularly in the Philippines;
this is due to the fact that they have characteristic flavors and are cheaper than other processed products such as canned and
frozen fishery products (Olympia, 1992; Hajeb & Jinap, 2012). Fermentation may fall under the salting technique; however,
some products undergo fermentation with a small amount of salt added. Fermentation is the breakdown of organic substances
into simpler components primarily through the enzymatic action aided by microorganisms. Fermented fish can be differentiated
from salted fish due to the loss of the fish's original shape in the partly liquefied product. The salt added to the fish (1.3 ratio) is
adequate to saturate the flesh and retards spoilage during fermentation (Espejo-Hermes, 1998). Fermentation offers food an array
of tastes, flavors, textures, sensory attributes, and therapeutic and nutritional values (Mehta et al., 2012). Fermented fishery
products are nutritious. For instance, shrimp paste contains varying amounts of protein, saturated fatty acids, and
monounsaturated and polyunsaturated fatty acids (Pilapil et al., 2016). Fermented products are rich in amino acids and peptides
(Hajeb & Jinap, 2012; Pilapil et al., 2016).

Fermentation of fishery products is one of the popular TFPTSs that is part of the daily diets of Filipinos as food or
condiments. However, in Turkey, no available articles report the fermentation of fishery products. Generally, fresh fishery
products are the used raw materials for fermentation. However, some studies utilized dried fishery products such as dried anchovy
to prepare salted bagoong (Martin & Sulit, 1955). As shown in Table 6, there are three types of fermented products produced in
the Philippines: paste or bagoong, sauce or patis, and fermented products with added carbohydrates such as cooked rice (burong
isda and balao balao). Bagoong is the undigested residue of partially hydrolyzed shrimp, shrimp roe, fish, or fish roe. It has a
salty, slightly fishy, and cheesy smell. The product’s characteristics differ from region to region, ranging from completely ground
and soured to partially fermented without liquid (Olympia, 1992; Espejo-Hermes, 1998; Joshi & Petricorena, 2012). Patis is a
clear, amber-colored liquid sauce formed from the separation of the fermented salted fish by pressing out (Espejo-Hermes, 1998;
Joshi & Petricorena, 2012). Burong isda is a well-known traditional fermented fish product in central Luzon, Philippines.
Freshwater fish is usually used to prepare this product. During the fermentation process, the flesh of the fish becomes soft, and
the bones become soft similar to cartilage when cooked. It is sauteed in oil, onion, and garlic before serving on the table. It is
consumed either as a main dish or as an appetizer, similar to balao balao (Olympia, 1992).
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Table 6. Types of fermented products and their methods practiced in the Philippines.

Types of fermented products Method Reference

Paste (Bagoong) Fishery products such as shrimp, whole or ground or Olympia, 1992; Espejo-
whole fish, fish roe, and shellfish are added with salt Hermes, 1998; Joshi &
added and allowed to ferment for periods (weeks to  Petricorena, 2012
more than a year).

Sauce (Patis) This product results from the slow digestion or Olympia, 1992; Espejo-
fermentation of salted fish and the subsequent Hermes, 1998; Joshi &
separation of the solids from the liquid portion of the Petricorena, 2012
hydrolysate.

Fermented Products with Added Shrimp or fish are used to make this product by Olympia, 1992; Espejo-

Carbohydrates such as Cooked adding salts and rice, and then let ferment for more Hermes, 1998

Rice (Burong isda and Balao thana month.

balao)

CONCLUSION

Fish processing techniques are essential for food security and for the economic development of a country, especially
for the Philippines. The diversity of traditional fish processing techniques in the Philippines is greater and produces a wide array
of processed seafood products than in Turkey. This is due to the fact that Filipinos, who live in an archipelagic country with
diverse fishery resources, have a higher fish consumption rate compared to Turkey. Hence, it is interesting to duplicate the
Filipino unique traditional fish processing techniques such as fermentation of fishery products and see how the perspective of
Turkish people to these peculiar processed products.
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